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Introduction

This document compares evaluated cross-sections with corresponding
experimental data from the EXFOR database for a number of evaluated libraries
(Table 1), nuclear reactions and associated reaction products (Table 3). This
document was produced using tools based on the NEA Java-based nuclear
information software (JANIS) and associated databases; up-to-date plots are
available from online JANIS Books [1].

Caveat: When studying plots, please take into account that the energy resolution
of experimental data is not always comparable with the resolution of the
evaluated data.

Graphical comparison of nuclear data

Experimental data sets are identified by the year and first author of the main
reference compiled in EXFOR. The colors give an indication on the publication
year, from black/blue for the oldest data to orange/red for the most recent ones
(Table 2). All experimental data are plotted on the graph but the legend will
ignore all of them if there are more than 20 data sets.

Evaluated data are plotted with full lines for exclusive cross-sections explicitly
defined by a MT number, whereas dashed lines indicate residual production
cross-sections given in MT5. A star ‘*' after the name of the library indicates
additional operations performed by JANIS, e.g. summation over the ground and
metastable yields, reconstruction of residual production cross-sections over the
whole energy range.

The data are plotted in log-log scale (on the left hand side) and lin-log scale (on
the right hand side). The best representation depends on the Q value of the
reaction and/or the magnitude of the variation in the cross-section values.

Table of reactions and Q values

In order to identify individual contributions in residual production cross-sections,
reactions leading to the same product are listed along with their associated Q
values. The latter are calculated using mass excess from the NUBASE2016
evaluation of nuclear properties [2].
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Navigation in this document

The data are sorted by element, then by isotope and finally by reaction. In order
to facilitate access to the information, two navigation modes are available in
addition to the usual bookmark. At the top of each page, on the first row, the
previous (<<) and next (>>) “Isotope links” allow the reader to move from one
isotope to another while staying on the same MT reaction. On the second row,
the “MT links” allow scanning all reactions of a given isotope. The latter
navigation mode is actually similar to the use of the page up and page down keys.

References

[1] N. Sopperaetal., Nuclear Data Sheets 120 (2014), 294. See also www.oecd-
nea.org/janis.
[2] G. Audi et al., Chinese Physics C, 41 (3), 030001, 2017.
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Table 1: list of databases used in the inter-comparison
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Table 3: list of exclusive reactions used in the inter-comparison

Library Release date
ENDF/B-VIII.O February 2018
IAEA/PD-2019 August 2020

JENDL/PD-2016.1 February 2020
TENDL-2019 December 2019
EXFOR September 2020

Table 2: experimental data sets color code

Color Publication year
2005 < year
orange 2000 < year < 2005
light orange 1995 < year < 2000
khaki 1990 < year < 1995
Plightgreen N | 1985 < year < 1990
S | 1980 < year <1985
1970 < year < 1980
1960 < year < 1970
year < 1960

September 2020

MT | Reaction MT | Reaction MT | Reaction MT | Reaction
4| n 102 | gamma 159 | 2n+p+a 181 | 3n+p+a
11 | 2n+d 103 | p 160 | 7n 182 | d+t

16 | 2n 104 | d 161 | 8n 183 | n+p+d
17 | 3n 105 |t 162 | 5n+p 184 | n+p+t
18 | fission 106 | h 163 | 6n+p 185 | n+d+t
22 | n+a 107 | a 164 | 7n+p 186 | n+p+h
23 | n+3a 108 | 2a 165 | 4n+a 187 | n+d+h
24 | 2n+a 109 | 3a 166 | 5n+a 188 | n+t+h
25 | 3n+a 111 | 2p 167 | 6n+a 189 | n+t+a
28 | n+p 112 | p+a 168 | 7n+a 190 | 2n+2p
29 | n+2a 113 | t+2a 169 | 4n+d 191 | p+h

30 | 2n+2a 114 | d+2a 170 | 5n+d 192 | d+h

32 | n+d 115 | p+d 171 | 6n+d 193 | h+a

33 | n+t 116 | p+t 172 | 3n+t 194 | 4n+2p
34 | n+h 117 | d+a 173 | 4n+t 195 | 4n+2a
35 | n+d+2a 152 | 5n 174 | 5n+t 196 | 4n+p+a
36 | n+t+2a 153 | 6n 175 | 6n+t 197 | 3p

37 | 4n 154 | 2n+t 176 | 2n+h 198 | n+3p

41 | 2n+p 155 | t+a 177 | 3n+h 199 | 3n+2p+a

42 | 3n+p 156 | 4n+p 178 | 4n+h 200 | 5n+2p

44 | n+2p 157 | 3n+d 179 | 3n+2p

45 | n+p+a 158 | n+d+a 180 | 3n+2a
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1-H-2

3-Li-6 >>

MT4 (y,n) or MT5 (H1 production)

2-He-3 MT28 (y,n+p) >>

H2 (y,n) or H1 production log-log

H2 (y,n) or H1 production lin-log
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Reaction Q-Value

H2(y,n)H1

-2224.57 keV
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2-He-3

3-Li-6 >>

<< 1-H-2 MT4 (y,n)

MT28 (y,n+p) or MT5 (H1 production)

MT103 (y,p) >>

He3 (y,n+p) or H1 production log-log

He3 (y,n+p) or H1 production lin-log
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-5493.47 keV
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-7718.04 keV
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2-He-3

3-Li-6 >>

<< MT28 (y,n+p)

MT103 (y,p) or MT5 (H2 production)

MT111 (y,2p) >>

He3 (y,p) or H2 production log-log

He3 (y,p) or H2 production lin-log
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Reaction Q-Value

He3(y,p)H2

-5493.47 keV
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2-He-3

29-Cu-63 >>

<< MT103 (y,p)

MT111 (y,2p) or MT5 (n production)

3-Li-6 MT4 (y,n) >>

He3 (y,2p) or n production log-log

He3 (y,2p) or n production lin-log
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-7718.04 keV
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<< 1-H-2 3-Li-6 3-Li-7 >>
<< 2-He-3 MT111 (y,2p) MT4 (y,n) or MT5 (Li5 production) MT28 (y,n+p) >>
Li6 (y,n) or Li5 production log-log Li6 (y,n) or Li5 production lin-log
=== JENDL/PD-2016.1 i T T T i i I i i 3mb{=-=-- JENDL/PD-2016.1 i N N A I I R i i i i i
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T S T T B N AR ANEIL s
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1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Li6(y,n)Li5 -5664.44 keV
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<< 2-He-3 3-Li-6 6-C-12 >>
<< MT4 (y,n) MT28 (y,n+p) or MT5 (He4 production) MT41 (y,2n+p) >>
Li6 (y,n+p) or He4 production log-log Li6 (y,n+p) or He4 production lin-log
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Incident energy Incident energy
Reaction Q-Value
Li6(y,d)He4 -1473.76 keV
Li6(y,n+p)He4 -3698.32 keV
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3-Li-6

3-Li-7 >>

<< MT28 (y,n+p)

MT41 (y,2n+p) or MT5 (He3 production)

MT103 (y,p) >>

Li6 (y,2n+p) or He3 production log-log

Li6 (y,2n+p) or He3 production lin-log

- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
5mb{--- TENDL-2019 --- TENDL-2019
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1mb
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% R ) R I R LT
o o
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500 b
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1MeV 25 MeV 5 h)leV ‘ 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 25 Me\/ 5 Mev ‘ 10 lllle\/ 25 MeV 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Li6(y,t)He3 -15794.15 keV
Li6(y,n+d)He3 -22051.38 keV
Li6(y,2n+p)He3 -24275.94 keV
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<< 2-He-3 3-Li-6 3-Li-7 >>
<< MT41 (y,2n+p) MT103 (y,p) or MT5 (He5 production) MT105 (y,t) >>

Li6 (y,p) or He5 production log-log

Li6 (y,p) or He5 production lin-log

=== JENDL/PD-2016.1 === JENDL/PD-2016.1
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x R
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o o
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i S S U PSS S o S B e Y
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Incident energy Incident energy
Reaction Q-Value
Li6(y,p)He5 -4433.09 keV
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3-Li-6

3-Li-7 >>

<< MT103 (y,p)

MT105 (y,t) or MT5 (He3 production)

MT112 (y,p+a) >>

Li6 (y,t) or He3 production log-log

Li6 (y,t) or He3 production lin-log
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Incident energy Incident energy
Reaction Q-Value
Li6(y,t)He3 -15794.15 keV
Li6(y,n+d)He3 -22051.38 keV
Li6(y,2n+p)He3 -24275.94 keV
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3-Li-6

6-C-12 >>

<< MT105 (y.t)

MT112 (y,p+a) or MT5 (n production)

MT115 (y,p+d) >>

Li6 (y,p+a) or n production lin-log

Li6 (y,p+a) or n production log-log
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Reaction Q-Value

Li6(y,p+a)n

-3698.32 keV

Li6(y,d+He3)n

-22051.38 keV

Li6(y,2p+t)n

-23512.19 keV

Li6(y,n+p+He3)n

-24275.94 keV

Li6(y,p+2d)n

-27544.85 keV

Li6(y,n+2p+d)n

-29769.42 keV

Li6(y,2n+3p)n

-31993.98 keV
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3-Li-6 13-Al-27 >>
<< MT112 (y,p+a) MT115 (y,p+d) or MT5 (H3 production) MT186 (y,n+p+He) >>
Li6 (y,p+d) or H3 production log-log Li6 (y,p+d) or H3 production lin-log
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Incident energy Incident energy
Reaction Q-Value
Li6(y,He3)H3 -15794.15 keV
Li6(y,p+d)H3 -21287.62 keV
Li6(y,n+2p)H3 -23512.19 keV
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3-Li-6

<< MT115 (y,p+d)

MT186 (y,n+p+°He) or MT5 (n production)

MT192 (y,d+3He) >>

Li6 (y,n+p+3He) or n production log-log

Li6 (y,n+p+3He) or n production lin-log
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Incident energy Incident energy
Reaction Q-Value

Li6(y,p+a)n

-3698.32 keV

Li6(y,d+He3)n

-22051.38 keV

Li6(y,2p+t)n

-23512.19 keV

Li6(y,n+p+He3)n

-24275.94 keV

Li6(y,p+2d)n

-27544.85 keV

Li6(y,n+2p+d)n

-29769.42 keV

Li6(y,2n+3p)n

-31993.98 keV
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3-Li-6

<< MT186 (y,n+p+3He)

MT192 (y,d+°He) or MT5 (n production)
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A LGreen+ 1964 A LGreen+ 1964 4
%  E.B.Bazhanov+ 1964 %  E.B.Bazhanov+ 1964
®  S.Costa+ 1963 ®  S.Costa+ 1963
1mb{ XI T.ARomanowski+ 1959 X T.ARomanowski+ 1959
X RD.Edge 1956 X RD.Edge 1956
+  V.V.Varlamov+ ® 3mb{ +  V.V.Varlamov+
500 bt i I
L I L4 + L)
r > | L
i o m
c f > < S
i L >
- P % =
i 1 g A
13 v A § 2mb L A
2 v ! i ] 3 N 3
© 100 ub i ) S S S O Y R s e o S 3,
(5} o T N o r o A1 *
i | L i -
N ! A A’g <% jg& i
50pbT Sy L Ag y
I 3 1mbt g
e AR 8
- ' a I
v | % + R N
i » 4
10ub . 3 f >
[ | I S Bt
L | 0b et
5ubt v { i
+ + + + u + + + F + + + + + + + +
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value

Li6(y,p+a)n

-3698.32 keV

Li6(y,d+He3)n

-22051.38 keV

Li6(y,2p+t)n

-23512.19 keV

Li6(y,n+p+He3)n

-24275.94 keV

Li6(y,p+2d)n

-27544.85 keV

Li6(y,n+2p+d)n

-29769.42 keV

Li6(y,2n+3p)n

-31993.98 keV
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<< 3-Li-6

3-Li-7

4-Be-9 >>

<< 3-Li-6 MT192 (y,d+°He)

MT4 (y,n) or MT5 (Li6 production)

MT32 (y,n+d) >>

Li7 (y,n) or Li6 production log-log

Li7 (y,n) or Li6 production lin-log

- -~ JENDL/PD-2016.1
- -~ IAEA/PD-2019
- -~ TENDL-2019* 11 mb+
10mb_ X SKaratagiidis+ 1989 S Karataglidis+ 1989
10 mb
1mb 9mb 1
8 mb
100 pb+ X
Ix 7 mb
c i c
2 e S 6mb
g 0w i g
) : 0
3 H 3
"] H o 5mb
< <4
o P (5}
1ubT 4 mb
3mb
100 nb
2mb 1
1mb
10nbT
0bA e
1nb t t t t -1 mb t t t t t t t t
1MeV 2.5MeV 5MeV 10 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Li7(y,n)Li6 -7251.09 keV
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3-Li-7

<< MT4 (y,n)

MT32 (y,n+d) or MT5 (He4 production)

MT41 (y,2n+p) >>

=== JENDL/PD-2016.1
4 IAEA/PD-2019
10mb === TENDL-2019
X V.V.Varlamov+

Li7 (y,n+d) or He4 production log-log

1mb

100 bt

10 pbt

1ubT

100 nb1

10nb

Cross section

1nbT

100 b+

10pb T

1pbT

100 b1

101

1fb+

1 MeV

2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Cross section

Li7 (y,n+d) or He4 production lin-log

=== JENDL/PD-2016.1 I I
4 IAEA/PD-2019
3mb === TENDL-2019
X V.V.Varlamov+

0bt et

xxxxxxx

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

100 MeV

Reaction

Q-Value

Li7(y,t)He4

-2467.62 keV

Li7(y,n+d)He4

-8724.85 keV

Li7(y,2n+p)He4

-10949.42 keV
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<< 3-Li-6 3-Li-7

<< MT32 (y,n+d) MT41 (y,2n+p) or MT5 (He4 production) MT45 (y,n+p+a) >>

Li7 (y,2n+p) or He4 production log-log Li7 (y,2n+p) or He4 production lin-log

=== JENDL/PD-2016.1 I T T T T T === JENDL/PD-2016.1
4 IAEA/PD-2019 i IAEA/PD-2019
10mb === TENDL-2019 3mb === TENDL-2019
X V.V.Varlamov+ L. X V.V.Varlamov+

1mb s PP i
K ST X R X -
i s . TR

100 pb - N e

10pbt
1ubt 2mb+
100 b+

10nb

1nbT

Cross section
Cross section

100 pb 1 1mbt

1pbT

100 b1

1001 i ot %S S 0 o i B S

1fb+

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV

Incident energy Incident energy

Reaction Q-Value

Li7(y,t)He4 -2467.62 keV

Li7(y,n+d)He4 -8724.85 keV

Li7(y,2n+p)He4 -10949.42 keV
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3-Li-7

6-C-12 >>

<< MT41 (y,2n+p)

MT45 (y,n+p+a) or MT5 (n production)

MT103 (y,p) >>

Li7 (y,n+p+a) or n production log-log

Li7 (y,n+p+a) or n production lin-log

10mbq{==- JENDL/PD-2016.1 === JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
1--- TENDL-2019 6mb1___ TENDL-2019
< SASiddiqui+ 1986 < SASiddiqui+ 1986 N
5mb1 ¥ R.L.Bramblett+ 1973 v R.L.Bramblett+ 1973
»  E.B.Bazhanov+ 1966 55mb{ P E.B.Bazhanov+ 1966 *
A EHayward+ 1965 A EHayward+ 1965
< E.Hayward+ 1965 < E.Hayward+ 1965
25mof Lo S| L Lo
A F.RAllum+ 1964 A F.R.Allum+ 1964 a >
% FRAIum+ 1964 % FRAIum+ 1964 2
® R.W.Fast+ 1960 4.5 mb ® R.W.Fast+ 1960 A
[ T.ARomanowski+ 1959 [ T.ARomanowski+ 1959 S -
1mb{ X  T.W.Rybka+ 1958 X TW.Rybka+ 1958
4+ V.V.Varlamov+ 4+ V.V.Varlamov+ o - >
4mb 5
500 b+ e
g 35mb
g -] :‘,""} x > g
= 250pbT e =
§ L jA § Imb+
2 9T 2
5 100 b+ Ik 7&/7‘&‘& 5 25mbt
| of ved
v -
o 2mb
50 b1 x ,;'v: > x
f‘ 1.5mbt
BybT T
fa Tmbt
10t N R 500 bt
5ubT 0b+
+ + + + + + + -S00po + + + + + + t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
Li7(y,d+a)n -8724.85 keV Li7(y,n+p+2d)n -34795.94 keV
Li7(y,n+p+a)n -10949.42 keV Li7(y,2n+2p+d)n -37020.51 keV
Li7(y,t+He3)n -23045.24 keV Li7(y,3n+3p)n -39245.08 keV
Li7(y,p+d+t)n -28538.71 keV
Li7(y,n+d+He3)n -29302.47 keV
Li7(y,n+2p+t)n -30763.28 keV
Li7(y,2n+p+He3)n -31527.03 keV
Li7(y,3d)n -32571.38 keV
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<< 3-Li-6 3-Li-7 4-Be-9 >>
<< MT45 (y,n+p+a) MT103 (y,p) or MT5 (He6 production) MT105 (y,t) >>

Li7 (y,p) or He6 production log-log

Li7 (y,p) or He6 production lin-log

=== JENDL/PD-2016.1 === JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
x L.A Kul'Chitskiy+ 1963 1.6 mb x L.A Kul'Chitskiy+ 1963
X A.Kh.Shardanov+ 1962 o B B X A.Kh.Shardanov+ 1962 ® B
4+ AG.Gregory+ 1962 5 = 4+ AG.Gregory+ 1962 #® B
=
. + 14mbt LR
1mbt . *
L " =
=B
12mbt "
7 " X +
500 pb+ i L.
u i “vi: 1mbT
i x a®
P .
H H *x  x s
2 i - 2 800pbT
3 I + 2
kg H % @
) H 0 "
§ % § \
5 B G 0wt o
xx "‘\s mx B N
; X% W
< x 400t i x L
j Fx .
100 pb*i B x;‘,: N
200 b+ i %
f‘ x =
______ FAR .
50 b + 0b+ ;
® L
] * B4
200 bt
1MeV 2.5 MeV 5MeV  75MeV 10MeV 25 MeV 50MeV  75MeV 100 MeV 1MeV 2.5 MeV 5MeV  75MeV 10MeV 25 MeV 50MeV  75MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Li7(y,p)He6 -9973.97 keV
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<< 3-Li-6

3-Li-7

<< MT103 (y,p)

MT105 (y,t) or MT5 (He4 production)

MT116 (y,p+t) >>

Li7 (y,t) or He4 production log-log

Li7 (y,t) or He4 production lin-log

(S e —— — T — T T S —— —— T T T — T T
IAEA/PD-2019 IAEA/PD-2019
- -~ TENDL-2019 §mb---- TENDL-2019
10mb{ A  Yu.Sorokin+ 1969 dqd A Yu.l.Sorokin+ 1969 q
< E.B.Bazhanov+ 1965 < < E.B.Bazhanov+ 1965 <
v LAKuIChitskiy+ 1963 vV LAKuIChitskiy+ 1963
1mb4 D LAKuIChitskiy+ 1963 +F A < < > LAKulChitskiy+ 1963
A V.G.Shevchenko+ 1961| SR e +4 A X - 7mbA A V.G.Shevchenko+ 1961
¥ M.Miwa+ 1960 ST ““'**-H;Z,+H e | T L. mb % M.Miwa+ 1960 «
®  M.Miwa+ 1960 * EySaE I - ®  MMiwa+ 1960
100pb| X M.Miwa+ 1960 W?ﬁ% K #M“Ww*”ﬂm X M.Miwa+ 1960
4 o R K FBUS 0 g B i
X  MMiwa 1955 AR atE aa 4pl, K X MMiwa 1955
+  V.V.varlamov+ / aAds +  V.V.varlamov+
10 pbF o 6mb
1ubT ;
{ smbt
100 nb1- i
3 i c I <
2 ! 2
g | £
@ 10nbt i @ 4mpbt
3 H 3
g ! 2 L
S Anbt i 5]
3mbT
100 pb+ |
10 pbt 2 mb+-
H <
1pbT
+ <
TmbT
100 fo1
o +
101 P |
1+ -
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value

Li7(y,t)He4

-2467.62 keV

Li7(y,n+d)He4

-8724.85 keV

Li7(y,2n+p)He4

-10949.42 keV
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3-Li-7

<< MT105 (y.t)

MT116 (y,p+t) or MT5 (H3 production)

MT117 (y,d+a) >>

Li7 (y,p+t) or H3 production log-log

Li7 (y,p+t) or H3 production lin-log

=== JENDL/PD-2016.1 === JENDL/PD-2016.1
10 mb| IAEA/PD-2019 IAEA/PD-2019
- -~ TENDL-2019 26mb{--- TENDL-2019
X EAKotkov+1987| N X EAKotikov+ 1987
—+ E.A Kotikov+ 1973 —+ E.A Kotikov+ 1973
1mb N e R £3
AN . ru 24mbt
N i
100 b1 hg Y 22mbT
10pb T 2mb
TubT 1.8mb
100t 18mb T
c c i
-g -g 14mbT
o 10nbt o
3 Q L
n 1z
@ 2 12mbt
S 1mbt 2 3
(5] 5]
1mb
100 pb+ L
800 ubt+
k
10pbt+ 3 X
600 ubt
1pbT i e
400 bt x
X
100 fo 1 +
200 pb P
10fb+ 5 S L B et te
T | \ \ \ \ \ \ -200pb | | | | | | |
1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Incident energy

Reaction Q-Value
Li7(y,a)H3 -2467.62 keV
Li7(y,p+t)H3 -22281.49 keV
Li7(y,n+He3)H3 -23045.24 keV
Li7(y,2d)H3 -26314.15 keV
Li7(y,n+p+d)H3 -28538.71 keV
Li7(y,2n+2p)H3 -30763.28 keV
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3-Li-7

12-Mg-24 >>

<< MT116 (y,p+t)

MT117 (y,d+a) or MT5 (n production)

MT187 (y,n+d+°He) >>

Li7 (y,d+a) or n production log-log

Li7 (y,d+a) or n production lin-log

10mbq{==- JENDL/PD-2016.1 === JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
1--- TENDL-2019 6mby___ TENDL-2019
< SASiddiqui+ 1986 < SASiddiqui+ 1986 N
5mb1 ¥ R.L.Bramblett+ 1973 v R.L.Bramblett+ 1973
»  E.BBazhanov+ 1966 55mb{ P E.B.Bazhanov+ 1966 »
A E.Hayward+ 1965 A E.Hayward+ 1965
< E.Hayward+ 1965 < E.Hayward+ 1965
25mt ¥ L e sl T Emam et 3
A F.RAllum+ 1964 A F.R.Allum+ 1964 a >
%  F.RAllum+ 1964 %  F.RAllum+ 1964 2
® R.W.Fast+ 1960 4.5 mb ® R.W.Fast+ 1960 A
X  T.ARomanowski+ 1959 X  T.ARomanowski+ 1959 * 4
1mb{ X  T.W.Rybka+ 1958 X TW.Rybka+ 1958
4+ V.V.Varlamov+ 4+ V.V.Varlamov+
4mb
500 b+
35mb
-ff_’ 250 b+ §
3 S 3mbt
] 0
: & ssml i
© 100pb+ o b
%
f 2mb E?&‘:{%
50 bt ; c
j 15mbt el
ol & &
25ubT ) By A
: : tmbt f{
dag
10pbT ui i 500 pb 1 {?’;
L | 3 NG
x 2 L %
SubT- obt .% %
: : - : : : : 500 b : : : : : : : :
1Mev 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV 1MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
Li7(y,d+a)n -8724.85 keV Li7(y,n+p+2d)n -34795.94 keV
Li7(y,n+p+a)n -10949.42 keV Li7(y,2n+2p+d)n -37020.51 keV
Li7(y,t+He3)n -23045.24 keV Li7(y,3n+3p)n -39245.08 keV
Li7(y,p+d+t)n -28538.71 keV
Li7(y,n+d+He3)n -29302.47 keV
Li7(y,n+2p+t)n -30763.28 keV
Li7(y,2n+p+He3)n -31527.03 keV
Li7(y,3d)n -32571.38 keV
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3-Li-7

12-Mg-24 >>

<< MT117 (y,d+a)

MT187 (y,n+d+*He) or MT5 (n production)

4-Be-9 MT4 (y,n) >>

Li7 (y,n+d+*He) or n production log-log

Li7 (y,n+d+3He) or n production lin-log

10mbq{==- JENDL/PD-2016.1 === JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
- -~ TENDL-2019 6mby___ TENDL-2019
< SASiddiqui+ 1986 < SASiddiqui+ 1986 N
5mb1 ¥ R.L.Bramblett+ 1973 v R.L.Bramblett+ 1973
»  E.BBazhanov+ 1966 55mb{ P E.B.Bazhanov+ 1966 »
A E.Hayward+ 1965 A E.Hayward+ 1965
< E.Hayward+ 1965 < E.Hayward+ 1965
25mt ¥ L e sl T Emam et 3
A F.RAllum+ 1964 A F.R.Allum+ 1964 a >
%  F.RAllum+ 1964 %  F.RAllum+ 1964 2
® R.W.Fast+ 1960 4.5 mb ® R.W.Fast+ 1960 A
X  T.ARomanowski+ 1959 X  T.ARomanowski+ 1959 * 4
1mb{ X  T.W.Rybka+ 1958 X TW.Rybka+ 1958
4+ V.V.Varlamov+ 4+ V.V.Varlamov+
4mb
500 b+
35mb
-ff_’ 250 b+ §
1 S 3mbt
] 0
: & ssml i
© 100pb+ o b
%
f 2mb E?&‘:{%
50 bt ; c
j 15mbt el
ol & &
25ubT g (9% |
: : tmbt f{
dag
10pbT ui 1 500 pb 1 {?’;
L | 3 NG
x 2 L %
SubT- obt .% %
: : - : : : : 500 b : : : : : : : :
1Mev 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV 1MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
Li7(y,d+a)n -8724.85 keV Li7(y,n+p+2d)n -34795.94 keV
Li7(y,n+p+a)n -10949.42 keV Li7(y,2n+2p+d)n -37020.51 keV
Li7(y,t+He3)n -23045.24 keV Li7(y,3n+3p)n -39245.08 keV
Li7(y,p+d+t)n -28538.71 keV
Li7(y,n+d+He3)n -29302.47 keV
Li7(y,n+2p+t)n -30763.28 keV
Li7(y,2n+p+He3)n -31527.03 keV
Li7(y,3d)n -32571.38 keV
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<< 3-Li-7

4-Be-9

6-C-12 >>

<< 3-Li-7 MT187 (y,n+d+*He)

MT4 (y,n) or MT5 (Be8 production)

MT22 (y,n+a) >>

Be9 (y,n) or Be8 production log-log

50mbq=---

10 mb+

+Xx

JENDL/PD-2016.1
TENDL-2019 *
C.W.Arnold+ 2012
C.W.Amold+ 2012
M.Fujishiro+ 1982
R.D.Edge 1956

5mbT

1mbT
500 ub+

100 pb -
50 b+

10pbT
5ubT

Cross section

Tubt
500 nb 1

100nb-
50nb

10nb
5nb

1 MeV

2.5MeV

5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Cross section

Be9 (y,n) or Be8 production lin-log

JENDL/PD-2016.1
TENDL-2019 *
C.W.Arnold+ 2012
C.W.Amold+ 2012
M.Fujishiro+ 1982
R.D.Edge 1956

10mb T

Obt

1 MeV

2.5MeV

5MeV

10 MeV

Incident energy

25 MeV 50 MeV/ 100 MeV

Reaction

Q-Value

Be9(y,n)Be8

-1664.54 keV
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4-Be-9

6-C-12 >>

<< MT4 (y,n)

MT22 (y,n+a) or MT5 (He4 production)

MT103 (y,p) >>

Be9 (y,n+a) or He4 production log-log

Be9 (y,n+a) or He4 production lin-log

o e
-+ G.P.Antropov+ 1973 7 mb -+ G.P.Antropov+ 1973
5mb T + E
++ BN + . 6mbt
1mbt e e
500 b+ + 1 ¥ ' 5mbt :
§ 100wt g 4mbT
§ 50+ g QN
§ g 3mbT ot
10pbT *+ + )
I 2mbt .
5ubt + Yy
1mb + + +
1 ubt ...... e +
500 b+ I o T T ]
0bt
1MeV 25 ;VIeV 5 N;eV 10 I:Ae\/ 25 I:Ae\/ 50 I:/IeV 100 ;VIeV 1MeV 25 ;\Ae\/ 5 r\;ev 10 Knev 25 rLlev 50 I:Ae\/ 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value
Be9(y,n+a)He4 -1572.70 keV
Be9(y,d+t)He4 -19162.00 keV
Be9(y,n+p+t)He4 -21386.56 keV
Be9(y,2n+He3)He4 -22150.32 keV
Be9(y,n+2d)He4 -25419.23 keV
Be9(y,2n+p+d)He4 -27643.79 keV
Be9(y,3n+2p)He4 -29868.36 keV
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<< 3-Li-7 4-Be-9 5-B-11 >>
<< MT22 (y,n+a) MT103 (y,p) or MT5 (Li8 production) MT108 (y,2a) >>
Be9 (y,p) or Li8 production log-log Be9 (y,p) or Li8 production lin-log
= ENDF/B-VIII.O I i i T T T TTTITT0Td i i I i i i T i = ENDF/B-VIII.O i i T T TTTIT7TTd i i I i i
10mby- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
- == TENDL-2019* === TENDL-2019*
X F.M.Clikeman+ 1962 ’ 4mb{ X F.MClkeman+ 1962 |
1mbT
3mbT
100 pb -
c 10T c A
2 k]
g ‘s‘é 2mb-|
g g
S bt S
1mb
100nb
10nb
0b
1nbt
1MeV 25 MeV 5 h)leV ‘ 10 MeV 25 MeV 50 MeV ‘ 100 MeV 1MeV 25 Me\/ 5 MeV ‘ 10 Illle\/ 25 MeV 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Be9(y,p)Li8 -16886.32 keV
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4-Be-9

6-C-12 >>

<< MT103 (y,p)

MT108 (y,2a) or MT5 (n production)

5-B-11 MT16 (y,2n) >>

Be9 (y,2a) or n production log-log

Be9 (y,2a) or n production lin-log

Ly =i e 7myI11 Tenplzom
x pme A x pme g
XK W.John+ 1962 I » X W.John+ 1962 ,'g"% !
X JH.Gibbons+ 1959 Adh 5mb{ X  J.H.Gibbons+ 1959 o
-+ J.H.Gibbons+ 1959 - +  J.H.Gibbons+ 1959 ‘f:;;;;‘ Pi}: :»P
Tmbt E i | JP'& %;:E
L '&; 4mb- F L4
7 :& ; e
§ st o g "
H - 8 3mo i
2mb-
100 pb - X
i 1mbA i S
50 ub*:
I 0bt
-1 mb
1MeV 25 ;VIeV 5 N;eV 10 I:Ae\/ 25 I:Ae\/ 50 I;IeV 100 ;\/IeV 1MeV 25 ;\Ae\/ 5 h;e\/ ? 10 !:lleV 25 I\“/IeV 50 I:Ae\/ 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
Be9(y,2a)n -1572.70 keV Be9(y,n+p+t+He3)n -41964.18 keV
Be9(y,p+t+a)n -21386.56 keV Be9(y,2n+2He3)n -42727.94 keV
Be9(y,n+He3+a)n -22150.32 keV Be9(y,p+2d+t)n -45233.09 keV
Be9(y,2d+a)n -25419.23 keV Be9(y,n+2d+He3)n -45996.85 keV
Be9(y,n+p+d+a)n -27643.79 keV Be9(y,n+2p+d+t)n -47457.66 keV
Be9(y,2n+2p+a)n -29868.36 keV Be9(y,2n+p+d+He3)n -48221.41 keV
Be9(y,d+t+He3)n -39739.62 keV Be9(y,4d)n -49265.75 keV
Be9(y,2p+2t)n -41200.43 keV Be9(y,2n+3p+t)n -49682.22 keV
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5-B-11

6-C-12 >>

<< 4-Be-9 MT108 (y,2a)

MT16 (y,2n) or MT5 (B9 production)

MT103 (y,p) >>

B11 (y,2n) or B9 production log-log

B11 (y,2n) or B9 production lin-log

- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
- -~ TENDL-2019* - -~ TENDL-2019*
X UKneissl+ 1976 ombd X UKneissi+ 1976
mb
1.8mbt
1mb
L 1.6mbt
500 ubt+
14mbT
12mbt
L e S S S W e S S imt
° L °
3 o
n L 1z
3 3
g 50 ub*i g 800 pb 1
o (5}
600 ubt
400 b1
10 b+
a 200 b
5ubt *
[ ob+ S
200 b+ *
+ + + + + t + -400 pb + + + + + + + t
1MeV 2.5MeV 5MeV 10 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
B11(y,2n)B9 -19891.43 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 4-Be-9

5-B-11

6-C-12 >>

<< MT16 (y,2n)

MT103 (y,p) or MT5 (Be10 production)

MT114 (y,d+2a) >>

100 mb{ === JENDL/PD-2016.1
- -~ TENDL-2019*

X Yu.l.Sorokin+ 1969

10mb

100 b+

10 ub1

Cross section

1 b

100 nb1

10nb

1nb

B11 (y,p) or Be10 production log-log

B11 (y,p) or Be10 production lin-log

30 mb

=== JENDL/PD-2016.1
=== TENDL-2019 *

X Yu.l.Sorokin+ 1969

Cross section

20mbT

10mb

0bT

1 MeV

2.5MeV

5MeV 10 MeV

Incident energy

25 MeV 50 MeV 100 MeV 1M

eV

2.5MeV 5MeV 10 MeV 25 MeV 50 MeV/

Incident energy

100 MeV

Reaction

Q-Value

B11(y,p)Be10

-11228.75 keV
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5-B-11

<< MT103 (y,p)

MT114 (y,d+2a) or MT5 (n production)

6-C-12 MT4 (y,n) >>

B11 (y,d+2a) or n production log-log

B11 (y,d+2a) or n production lin-log

1omb -+ R.J.Hughes+ 1973 +  RJ.Hughes+ 1973
10 mb-
Smb*: 9mb
. * 8mb- *‘,:
m}x 7mb- %Q
il ¢
.5 Im..: -§ 6mbT
§ TmbT *“f § 5mb-|
° L rxi o 4mb+ +
500 b <1, R,
o 3mb 1 f":'
%:; 2mb %x%%‘x
” 1mb %}g ,,,,,,,,,,,,,,,,,,,,,
wf -
100 o1
| | o | | | -1 mb I I I I I I
1MeV 25 }VIeV 5 MeV 10 l\‘/\e\/ 25 l\‘/\e\/ 50 MeV 100 MeV 1MeV 25 Me\/ 5 Mev 10 ll/lev 25 ll/leV 50 l\‘/\e\/ 100 ‘MeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
B11(y,d+2a)n -17389.16 keV B11(y,n+p+2d+a)n -43460.26 keV
B11(y,n+p+2a)n -19613.73 keV B11(y,2n+2p+d+a)n -45684.82 keV
B11(y,t+He3+a)n -31709.55 keV B11(y,3n+3p+a)n -47909.39 keV
B11(y,p+d+t+a)n -37203.03 keV B11(y,p+2t+He3)n -51523.42 keV
B11(y,n+d+He3+a)n -37966.78 keV B11(y,n+t+2He3)n -52287.17 keV
B11(y,n+2p+t+a)n -39427.59 keV B11(y,2d+t+He3)n -55556.08 keV
B11(y,2n+p+He3+a)n -40191.35 keV B11(y,2p+d+2t)n -57016.89 keV
B11(y,3d+a)n -41235.69 keV B11(y,n+p+d+t+He3)n -57780.65 keV
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<< 4-Be-9 6-C-12 6-C-13 >>
<< 5-B-11 MT114 (y,d+2a) MT4 (y,n) or MT5 (C11 production) MT16 (y,2n) >>

C12 (y,n) or C11 production lin-log

C12 (y,n) or C11 production log-log

T ooteve — T T SRS —— —— T T T T
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
IAEA/PD-2019 * IAEA/PD-2019 *
- -~ TENDL-2019* . - -~ TENDL-2019*
10mb4 » W.AlLochstet+ 1966 4 »  W.ALochstet+ 1966
A EBBazhanov+ 1966 A EBBazhanov+ 1966
< E.B.Bazhanov+ 1966 < E.B.Bazhanov+ 1966
v B.C.Cook+ 1966 v B.C.Cook+ 1966
> B.C.Cook+ 1966 >  B.C.Cook+ 1966
{mbd A  B.CCook 1966 A B.C.Cook+ 1966
MP7 s W.E.Del Bianco+ 1962 %  W.E.Del Bianco+ 1962
®  JPRoalsvig+ 1961 ®  J.PRoalsvig+ 1961
XI LO.Cohen+ 1959 XI LO.Cohen+ 1959
X B.C.Cook+ 1957 X B.C.Cook+ 1957
4+ LKatz+ 1951 +  LKatz+ 1951
100 pb
10mbT
10pbT L
c H c
2 2
° ° F
3 o
n 1z
@ bt ? r
< <4
o (5} L
100 nb T I
10nbT
0bt
1nbT
L a
< a
F 4 4
100 pb+ ! |
+ + + + ‘ u + + + + + + + + + + +
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value

C12(y,n)C11 -18720.72 keV
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<< 5-B-11 6-C-12 6-C-14 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (C10 production) MT22 (y,n+a) >>
C12 (y,2n) or C10 production log-log C12 (y,2n) or C10 production lin-log
S B ST EREEEE SN N N aowzIz Sermae 1 ——TTTT T
30 pb+
10pbT
5 st g
‘g’ ‘g 20 b
10pbt
1pb*j
500nb*:
0bt+
1MeV 5N;eV 10lz/|eV 50 l:AeV 100 ;\/IeV EOO;WeV 1MeV 5l\jleV 10!:/IeV 50 If/leV 100 ?MeV 500;\/19\/
Incident energy Incident energy
Reaction Q-Value
C12(y,2n)C10 -31841.30 keV
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<< 4-Be-9

6-C-12

<< MT16 (y,2n)

MT22 (y,n+a) or MT5 (Be7 production)

MT28 (y,n+p) >>

C12 (y,n+a) or Be7 production log-log

C12 (y,n+a) or Be7 production lin-log

1mb] % ANDovonuas 2014 "3 ANDovomuar 2014
—+ V.V Kirichenko+ 1979 1.1 mbA + V.V .Kirichenko+ 1979
500 bt L
1mb
900 ub—:
10001 X L
S0woT 800 b1
- 700 b+
% 10uT + § 600 pb—:
§ 5ubt + § 500 b
400t Fiw
1ubT L -
3 300 bt
500 b+ L
200 b+
100 pb—:
100+ | *
50nb -+ 0 b
} } " ; o } } -100pb } } } } } } } }
1MeV 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV/ 1MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV.
Incident energy Incident energy
Reaction Q-Value
C12(y,n+a)Be7 -26265.23 keV
C12(y,d+t)Be7 -43854.53 keV
C12(y,n+p+t)Be7 -46079.10 keV
C12(y,2n+He3)Be7 -46842.85 keV
C12(y,n+2d)Be7 -50111.76 keV
C12(y,2n+p+d)Be7 -52336.33 keV
C12(y,3n+2p)Be7 -54560.89 keV
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<< 3-Li-6 6-C-12 7-N-14 >>
<< MT22 (y,n+a) MT28 (y,n+p) or MT5 (B10 production) MT45 (y,n+p+a) >>
C12 (y,n+p) or B10 production log-log C12 (y,n+p) or B10 production lin-log
=== ENDF/B-VIII.O i i T T T TTTITT0Td i i I i i i T i === ENDF/B-VIII.O i i N N O i i I i i
- == JENDL/PD-2016.1 - == JENDL/PD-2016.1
TR | P
X AF.Khodyachikh+ 1980 X AF.Khodyachikh+ 1980
1mb+ 2 “
500 ub+
10041 1mbt
50 ub 1+
§ 10 b+ g
st 500 b+
1pbt
500 nb
0bT
100 nb 1 1 1 T T 1 1 1 | | | | | | | |
1MeV 25 MeV 5 N}eV ‘ 10 I\‘AeV 25 MeV 50 MeV ‘ 100 MeV 1MeV 25 Me\/ 5 Mev ‘ 10 Il/le\/ 25 Mev 50 I\‘AeV ‘ 100 }VIeV
Incident energy Incident energy
Reaction Q-Value
C12(y,d)B10 -25186.33 keV
C12(y,n+p)B10 -27410.90 keV
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<< 3-Li-7

6-C-12

12-Mg-24 >>

<< MT28 (y,n+p)

MT45 (y,n+p+a) or MT5 (Li6 production)

MT103 (y,p) >>

C12 (y,n+p+a) or Li6 production log-log

C12 (y,n+p+a) or Li6 production lin-log

100 pb -
0wt x 300 o
1wt :
100 b+
§ 10mt § 200w ‘
% 1nb %
100 pb -
10p0t 100 b+
1pbT
100+
10bt 0bT
1MeV 25 ;VIeV 5N;aV WOI:Ae\/ 2 I:Ae\/ 50 If/leV 100 ;VIeV 1 MeV 2.5;\/|ev SI\jleV 10 &ev 2% &ev 50 Knev ? woohev
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
C12(y,d+a)Li6 -29647.52 keV C12(y,n+p+2d)Li6 -55718.61 keV
C12(y,n+p+a)Li6 -31872.08 keV C12(y,2n+2p+d)Li6 -57943.18 keV
C12(y,t+He3)Li6 -43967.91 keV C12(y,3n+3p)Li6 -60167.74 keV
C12(y,p+d+t)Li6 -49461.38 keV
C12(y,n+d+He3)Li6 -50225.14 keV
C12(y,n+2p+t)Li6 -51685.95 keV
C12(y,2n+p+He3)Li6 -52449.70 keV
C12(y,3d)Li6 -53494.04 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 5-B-11

6-C-12

6-C-13 >>

<< MT45 (y,n+p+a)

MT103 (y,p) or MT5 (B11 production)

MT108 (y,2a) >>

C12 (y,p) or B11 production log-log

C12 (y,p) or B11 production lin-log

=== ENDF/B-VIII.O === ENDF/B-VIII.O
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
- == TENDL-2019* === TENDL-2019*
X V.VKirichenko+ 1978 14mb{ [X  V.VKirichenko+ 1978 "
10mb1 X V.V Kirichenko+ 1977 X V.V Kirichenko+ 1977
+  RCarchon+ 1976 <+ RCarchon+ 1976 +
+
i 4
12mbT *+
Tmbt L ‘e
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» 10mbt+ +=
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10mb1- 2mo
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B....R
1ot ] T N B e T AN B e
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
C12(y,p)B11 -15956.68 keV
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<< 4-Be-9

6-C-12

<< MT103 (y,p)

MT108 (y,2a) or MT5 (He4 production)

MT112 (y,p+a) >>

C12 (y,2a) or He4 production log-log

C12 (y,2a) or He4 production lin-log

Smb{o2 SENDLPDS0%6.1 A
=22 e 31 a0t
* S.N.Afanas'Ev+ 2008 * S.N.Afanas'Ev+ 2008
£ ExKothows 108 £ ExKothows 100
tmo] & VNwamerss |l s e X Vnivakor 1558
500 b+
2mbT
100u T
-.g 50 b+ g "\,‘
10wy Tmbt
5t R ..,
1 ub*i
500 b+
0bt
1MeV 25 ;VIeV 5 N;eV 10 I:Ae\/ 2 I:Ae\/ 50 If/leV ? 100 ;VIeV 1MeV 25 ;\Ae\/ 5 n;ev ? 10 &nev 50 I:Ae\/ 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
C12(y,2a)He4 -7274.75 keV C12(y,n+p+t+He3)He4 -47666.23 keV
C12(y,p+t+a)He4d -27088.61 keV C12(y,2n+2He3)He4 -48429.99 keV
C12(y,n+He3+a)He4 -27852.37 keV C12(y,p+2d+t)He4 -50935.14 keV
C12(y,2d+a)He4d -31121.27 keV C12(y,n+2d+He3)He4 -51698.89 keV
C12(y,n+p+d+a)He4 -33345.84 keV C12(y,n+2p+d+t)He4 -53159.71 keV
C12(y,2n+2p+a)He4 -35570.41 keV C12(y,2n+p+d+He3)He4 -53923.46 keV
C12(y,d+t+He3)He4 -45441.67 keV C12(y,4d)He4 -54967.80 keV
C12(y,2p+2t)He4 -46902.48 keV C12(y,2n+3p+t)He4 -55384.27 keV
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<< 3-Li-6

6-C-12

8-0-16 >>

<< MT108 (y,2a)

MT112 (y,p+a) or MT5 (Li7 production)

MT176 (y,2n+3He) >>

C12 (y,p+a) or Li7 production log-log

C12 (y,p+a) or Li7 production lin-log

11 SENoLrDsoed R Ilici S
BN il N iyl
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700 ub+ T
100 pb - *
c b o 600pbT f
§ ot § 500 pb
5 5
. . 400 yb1
300 ubt
10 b+ -
: 200 yb 1
5ubT
i 100 yb
® 0b+
1 MeV 25 ;VIeV 5 N;eV ? 10 I:Ae\/ 25 MeV 50 If/leV ? 100 ;\/IeV o0 P1bMeV 25 ;\Ae\/ 5 I\;ev ? 10 li/lev 25 lzlleV 50 I:Ae\/ ? 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value
C12(y,pta)Li7 -24620.99 keV
C12(y,d+He3)Li7 -42974.04 keV
C12(y,2p+t)Li7 -44434 .86 keV
C12(y,n+p+He3)Li7 -45198.61 keV
C12(y,p+2d)Li7 -48467.52 keV
C12(y,n+2p+d)Li7 -50692.09 keV
C12(y,2n+3p)Li7 -52916.65 keV
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6-C-12

<< MT112 (y,p+a)

MT176 (y,2n+°He) or MT5 (Be7 production)

MT179 (y,3n+2p) >>

C12 (y,2n+3He) or Be7 production log-log

C12 (y,2n+°He) or Be7 production lin-log

100 yb+
50 ub 1
200 pb+ ,
10 ub-j \
§ 5pbt ‘s';
1t 100 wo+
500 nb*:
100 nb+
50nb T b+ e
1MeV 25 ;VIeV 5 N;eV ? 10 I:Ae\/ 25 I\?Ae{/ 50 If/leV 100 ;\/IeV 1MeV 25 ;\/Iev 5 I\;IeV ? 10 !\“IIeV 25 !\“IIeV 50 Izﬂe\/ 100 ;\Aev
Incident energy Incident energy
Reaction Q-Value
C12(y,n+a)Be7 -26265.23 keV
C12(y,d+t)Be7 -43854.53 keV
C12(y,n+p+t)Be7 -46079.10 keV
C12(y,2n+He3)Be7 -46842.85 keV
C12(y,n+2d)Be7 -50111.76 keV
C12(y,2n+p+d)Be7 -52336.33 keV
C12(y,3n+2p)Be7 -54560.89 keV
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6-C-12
<< MT176 (y,2n+He) MT179 (y,3n+2p) or MT5 (Be7 production) MT182 (y,d+t) >>
C12 (y,3n+2p) or Be7 production log-log C12 (y,3n+2p) or Be7 production lin-log
100 b+
50 b / N
1ot 100 g1
500 b
100 nb e
50nb+ 0bT S
1MeV 25 ;VIeV 5N;eV ? WOI:Ae\/ 25 I:Ae{/ 50 I;IeV ? 100 ;\/IeV 1MeV 25 ;\/IeV 5I\;IeV ? 10 !:AeV 25 !:AeV 50 lzﬁe\/ ? 100;\Aev
Incident energy Incident energy
Reaction Q-Value
C12(y,n+a)Be7 -26265.23 keV
C12(y,d+t)Be7 -43854.53 keV
C12(y,n+p+t)Be7 -46079.10 keV
C12(y,2n+He3)Be7 -46842.85 keV
C12(y,n+2d)Be7 -50111.76 keV
C12(y,2n+p+d)Be7 -52336.33 keV
C12(y,3n+2p)Be7 -54560.89 keV
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6-C-12

<< MT179 (y,3n+2p)

MT182 (y,d+t) or MT5 (Be7 production)

MT184 (y,n+p+t) >>

C12 (y,d+t) or Be7 production log-log

C12 (y,d+t) or Be7 production lin-log

100 yb+
50 ub 1
200 pb1 :
10ub-j \
§ 5pbt ‘s';
1t 100 pb -
500 b
100nb*i
50nb T b+ e
1MeV 25 ;VIeV 5N;eV ? WOI:Ae\/ 1MeV 5l\jleV 50 Izﬂe\/ 100;\Aev
Incident energy
Reaction Q-Value
C12(y,n+a)Be7 -26265.23 keV
C12(y,d+t)Be7 -43854.53 keV
C12(y,n+p+t)Be7 -46079.10 keV
C12(y,2n+He3)Be7 -46842.85 keV
C12(y,n+2d)Be7 -50111.76 keV
C12(y,2n+p+d)Be7 -52336.33 keV
C12(y,3n+2p)Be7 -54560.89 keV
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6-C-12

<< MT182 (y,d+t)

MT184 (y,n+p+t) or MT5 (Be7 production)

6-C-13 MT4 (y,n) >>

C12 (y,n+p+t) or Be7 production log-log

C12 (y,n+p+t) or Be7 production lin-log

100 yb+
50 ub 1
200 pb+ ,
10 ub-j \
§ 5pbt ‘s';
1t 100 wo+
500 nb*:
100 nb+
50nb T b+ e
1MeV 25 ;VIeV 5 N;eV ? 10 I:Ae\/ 25 I\?Ae{/ 50 If/leV 100 ;\/IeV 1MeV 25 ;\/Iev 5 I\;IeV ? 10 !\“IIeV 25 !\“IIeV 50 Izﬂe\/ 100 ;\Aev
Incident energy Incident energy
Reaction Q-Value
C12(y,n+a)Be7 -26265.23 keV
C12(y,d+t)Be7 -43854.53 keV
C12(y,n+p+t)Be7 -46079.10 keV
C12(y,2n+He3)Be7 -46842.85 keV
C12(y,n+2d)Be7 -50111.76 keV
C12(y,2n+p+d)Be7 -52336.33 keV
C12(y,3n+2p)Be7 -54560.89 keV
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<< 6-C-12 6-C-13 7-N-14 >>
<< 6-C-12 MT184 (y,n+p+t) MT4 (y,n) or MT5 (C12 production) MT103 (y,p) >>

50 mb{--~ ENDF/B-VIIL.O
- -~ JENDL/PD-2016.1
- -~ IAEA/PD-2019
- -~ TENDL-2019*
X B.C.Cook+ 1957

C13 (y,n) or C12 production log-log

10mb 7

5mbT

1mb
500 ubt

100 ub
50 b1

Cross section

10pbT
S5pbt

1 Nb’j
500 nb-

100 b

50nb1

10nb

1 MeV

2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

C13 (y,n) or C12 production lin-log
—— N
=== JENDL/PD-2016.1
- == |AEA/PD-2019

- == TENDL-2019 *
X B.C.Cook+ 1957

10mbT

Cross section

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV

Incident energy

Reaction

Q-Value

C13(y,n)C12

-4946.31 keV
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<< 6-C-12

6-C-13

7-N-15 >>

<< MT4 (y,n)

MT103 (y,p) or MT5 (B12 production)

MT109 (y,3a) >>

C13 (y,p) or B12 production log-log

C13 (y,p) or B12 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
- -~ IAEA/PD-2019 9mbq -~~~ IAEAPD-2019
10mb4{--- TENDL-2019* - -~ TENDL-2019* +
®  D.Zubanov+ 1983 ®  D.Zubanov+ 1983
X  D.Zubanov+ 1983 D.Zubanov+ 1983 Y
X V.P.Denisov+ 1964 X V.P.Denisov+ 1964 [ 3N
+  B.C.Cook+ 1957 8mb+{ + B.C.Cook+ 1957 )
1mbT x +
B
E
7mb+ =
i
100 ub+ %
-
6mb s
= +
10ubt+ - .
5 ~ § smT
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3 o
n 1z
3 1 1]
g T g 4mbr
o (5}
1000+ 3mb -
2mbT
10nbT
1mbT
1nbT
0bT
100 pb+
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
C13(y,p)B12 -17533.36 keV
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6-C-13

8-0-16 >>

<< MT103 (y,p)

MT109 (y,3a) or MT5 (n production)

6-C-14 MT16 (y,2n) >>

C13 (y,3a) or n production log-log

C13 (y,3a) or n production lin-log

2o mereel, ] 12mbizos BOREMLD A
o] B TR, oo
T3 5ok t06r v
5mb+ 10mbT .
25mbt 9mb ﬂfﬁ
s I i
gmbt P
Tmb 3 ﬂ;"
"""""" 7mbt
c 500 pbt c I
"% "(’i 6mb
§ 250 b+ ; r
3 g 5mb+
100 pb 4mbt
50 ub 1 3mb*:
25ubT 2mb T
1mb*:
10pbT F
1 obk
S5ubT r
" " " " " -1 mbt v v v v v v
1 MeV 25 ;VIeV 5MeV 10 I\‘Ae\/ 25 I\‘Ae\/ 50 MeV 100 MeV 1 MeV 25 I‘\Ae\/ 5 Mev 10 ll/lev 25 ll/leV 50 I\‘Ae\/ 100 ‘MeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
C13(y,3a)n -12221.06 keV C13(y,n+p+t+He3+a)n -52612.54 keV
C13(y,p+t+2a)n -32034.92 keV C13(y,2n+2He3+a)n -53376.29 keV
C13(y,n+He3+2a)n -32798.67 keV C13(y,p+2d+t+a)n -55881.45 keV
C13(y,2d+2a)n -36067.58 keV C13(y,n+2d+He3+a)n -56645.20 keV
C13(y,n+p+d+2a)n -38292.15 keV C13(y,n+2p+d+t+a)n -58106.01 keV
C13(y,2n+2p+2a)n -40516.71 keV C13(y,2n+p+d+He3+a)n -58869.77 keV
C13(y,d+t+He3+a)n -50387.97 keV C13(y,4d+a)n -59914.11 keV
C13(y,2p+2t+a)n -51848.78 keV C13(y,2n+3p+t+a)n -60330.58 keV
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<< 6-C-12 6-C-14 8-0-16 >>

<< 6-C-13 MT109 (y,3a) MT16 (y,2n) or MT5 (C12 production) MT23 (y,n+3a) >>

C14 (y,2n) or C12 production log-log C14 (y,2n) or C12 production lin-log
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1mbT 9mb
500 ub+- gmb+
o ' c
£ : £ Tmbt
o H o
Q i 3
] 5 0
2 ; @ 6mbt
S 10 W 5
5mbt
50 bt i
; 4mbT
K 3mb+
10wy . 2mpd
SubT- i 1mbt
L O R
b t t t + : - + + . t ey t t t + + t t .
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
C14(y,2n)C12 -13122.74 keV
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JANIS Book

6-C-14

<< MT16 (y,2n)

MT23 (y,n+3a) or MT5 (n production)

7-N-14 MT4 (y,n) >>

C14 (y,n+3a) or n production log-log

C14 (y,n+30a) or n production lin-log

onf = BEEE = I
X R.E.Pywell+ 1985 30 mb X R.E.Pywell+ 1985
10mbt
5mb T £ i
¥ i
c 1mbT <
.‘g 500 ub 1 xy: .t;
100 pb+ 10mbT ,x
50 b “ - %X
10 pbt , ;; TS
5ubT 001 i
1MeV 25 ;VIeV 5 N;eV = 10 I:Ae\/ 25 I:Ae\/ 50 If/leV 100 ;VIeV 1MeV 25 ;\Ae\/ 5 I\;ev 10 lzllev 25 lzlleV 50 I:Ae\/ 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
C14(y,n+3a)n -20397.49 keV C14(y,p+d+2t+a)n -57800.65 keV
C14(y,d+t+2a)n -37986.79 keV C14(y,n+d+t+He3+a)n -58564.41 keV
C14(y,n+p+t+2a)n -40211.35 keV C14(y,n+2p+2t+a)n -60025.22 keV
C14(y,2n+He3+2a)n -40975.11 keV C14(y,2n+p+t+He3+a)n -60788.97 keV
C14(y,n+2d+2a)n -44244.02 keV C14(y,3n+2He3+a)n -61552.73 keV
C14(y,2n+p+d+2a)n -46468.58 keV C14(y,3d+t+a)n -61833.31 keV
C14(y,3n+2p+2a)n -48693.15 keV C14(y,n+p+2d+t+a)n -64057.88 keV
C14(y,2t+He3+a)n -52307.18 keV C14(y,2n+2d+He3+a)n -64821.64 keV
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<< 6-C-13 7-N-14 8-0-16 >>
<< 6-C-14 MT23 (y,n+3a) MT4 (y,n) or MT5 (N13 production) MT28 (y,n+p) >>
N14 (y,n) or N13 production log-log N14 (y,n) or N13 production lin-log
=== ENDF/B-VIII.O T T T TTTITT0Td i i I i i === ENDF/B-VIII.O L N O A AL 7 7 I 7 7
- JENDL/PD-201§1 - ifgsggg;iﬂg@1
: EI{\EEA?E/)PLDég%? : TENDL-2019 *
tomoy Mg X e
1mbT +
100 b 10mbT
.'g 10pb E: .‘;;
5 5
1ubT
100 nb1
10nbT
0bT
1nbT I I I | I I I | | | | | |
1MeV 25 MeV 5h)|eV ‘ WOMeV 25 I\‘Aev 50 MeV 100 MeV 1MeV 25 Me\/ 5Mev 10!;/19\/ 25 l‘vleV 50 I\‘Aev 100 MeV
Incident energy Incident energy
Reaction Q-Value
N14(y,n)N13 -10553.38 keV
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<< 6-C-12 7-N-14 8-0-16 >>
<< MT4 (y,n) MT28 (y,n+p) or MT5 (C12 production) MT155 (y,t+a) >>
N14 (y,n+p) or C12 production log-log N14 (y,n+p) or C12 production lin-log
=== ENDF/B-VIII.O i T T T TTTITT0Td i i I i i i T T T === ENDF/B-VIII.O i T T T i i I i i i
-——— IJESA[;ES%ZgM 14mb{— .Jfgsr'ﬁﬂm
=== TENDL-2019* === TENDL-2019*
10 mb- 1.V.Dogyust+ 1995 B3mb 1.V.Dogyust+ 1995
12mb’:
imb Mmbt
10mbt
100 b Smb:
c c 8mb
"% 10ubT % 7mb-
§ g 6 mb
1ubT 5mb
4 mb
100 nb - 3mbA
2mb
10nbT 1mb
0b-
1nbt ‘ Amb+
1MeV 25 MeV 5h)leV ‘ WOMeV 25 I\‘AeV 50 MeV 100 ‘MeV 1MeV 25 Me\/ 5Mev 10!;/19\/ 25 Mev 50 I\‘AeV 100 }VIeV
Incident energy Incident energy
Reaction Q-Value
N14(y,d)C12 -10272.31 keV
N14(y,n+p)C12 -12496.87 keV
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7-N-14

<< MT28 (y,n+p)

MT155 (y,t+a) or MT5 (Be7 production)

MT158 (y,n+d+a) >>

N14 (y,t+a) or Be7 production log-log

N14 (y,t+a) or Be7 production lin-log

w00pp] X AN Dovonuas 2014 e % AN.Dovonias 2014
Tt ﬂ,,.’;;’jﬁ: ,,,,,,,,,,,,,,,,,,,,,,, 50 b
1pbt
100 nb+
40 pb+
10nbt+
1nbt
s 5 st
‘g 100 pb1 .g
g 10pbT g
1pbt 20pb T
100 o+
101+
10 b+
1+
01fb
0bt+
0.01 b1
1MeV 25 ;VIeV 5N;eV ? WOI:Ae\/ 25 I:Ae\/ 50 If/leV 100 ;VIeV 1MeV 25;\/IeV SI\;IeV 10!:/|eV 25 If/leV 50 l:/leV 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
N14(y,t+a)Be7 -30280.31 keV N14(y,2n+2p+t)Be7 -58575.97 keV
N14(y,n+d+a)Be7 -36537.54 keV N14(y,3n+p+He3)Be7 -59339.72 keV
N14(y,2n+p+a)Be7 -38762.10 keV N14(y,n+3d)Be7 -60384.07 keV
N14(y,p+2t)Be7 -50094.17 keV N14(y,2n+p+2d)Be7 -62608.63 keV
N14(y,n+t+He3)Be7 -50857.93 keV N14(y,3n+2p+d)Be7 -64833.20 keV
N14(y,2d+t)Be7 -54126.84 keV N14(y,4n+3p)Be7 -67057.76 keV
N14(y,n+p+d+t)Be7 -56351.40 keV
N14(y,2n+d+He3)Be7 -57115.16 keV
September 2020 Incident gammas
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7-N-14

<< MT155 (y,t+a)

MT158 (y,n+d+a) or MT5 (Be7 production)

MT159 (y,2n+p+a) >>

N14 (y,n+d+a) or Be7 production log-log

N14 (y,n+d+a) or Be7 production lin-log

w00pp] X AN Dovonuas 2014 e % AN.Dovonias 2014
Tt ﬂ,,.’;;’jﬁ: ,,,,,,,,,,,,,,,,,,,,,,, 50 b
1pbt
100 nb+
40 pb+
10nbt+
1nbt
s 5 st
‘g 100 pb1 .g
g 10pbT g
1pbt 20pb T
100 o+
101+
10 b+
1+
01fb
0bt+
0.01 b1
1MeV 25 ;VIeV 5N;eV ? WOI:Ae\/ 25 I:Ae\/ 50 If/leV 100 ;VIeV 1MeV 25;\/IeV SI\;IeV 10!:/|eV 25 If/leV 50 l:/leV 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
N14(y,t+a)Be7 -30280.31 keV N14(y,2n+2p+t)Be7 -58575.97 keV
N14(y,n+d+a)Be7 -36537.54 keV N14(y,3n+p+He3)Be7 -59339.72 keV
N14(y,2n+p+a)Be7 -38762.10 keV N14(y,n+3d)Be7 -60384.07 keV
N14(y,p+2t)Be7 -50094.17 keV N14(y,2n+p+2d)Be7 -62608.63 keV
N14(y,n+t+He3)Be7 -50857.93 keV N14(y,3n+2p+d)Be7 -64833.20 keV
N14(y,2d+t)Be7 -54126.84 keV N14(y,4n+3p)Be7 -67057.76 keV
N14(y,n+p+d+t)Be7 -56351.40 keV
N14(y,2n+d+He3)Be7 -57115.16 keV
September 2020 Incident gammas
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7-N-14

<< MT158 (y,n+d+a)

MT159 (y,2n+p+a) or MT5 (Be7 production)

MT188 (y,n+t+*He) >>

N14 (y,2n+p+a) or Be7 production log-log

N14 (y,2n+p+a) or Be7 production lin-log

w00pp] X AN Dovonuas 2014 e % AN.Dovonias 2014
Tt ﬂ,,.’;;’jﬁ: ,,,,,,,,,,,,,,,,,,,,,,, 50 b
1pbt
100 nb+
40 pb+
10nbt+
1nbt
s 5 st
‘g 100 pb1 .g
g 10pbT g
1pbt 20pb T
100 o+
101+
10 b+
1+
01fb
0bt+
0.01 b1
1MeV 25 ;VIeV 5N;eV ? WOI:Ae\/ 25 I:Ae\/ 50 If/leV 100 ;VIeV 1MeV 25;\/IeV SI\;IeV 10!:/|eV 25 If/leV 50 l:/leV 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
N14(y,t+a)Be7 -30280.31 keV N14(y,2n+2p+t)Be7 -58575.97 keV
N14(y,n+d+a)Be7 -36537.54 keV N14(y,3n+p+He3)Be7 -59339.72 keV
N14(y,2n+p+a)Be7 -38762.10 keV N14(y,n+3d)Be7 -60384.07 keV
N14(y,p+2t)Be7 -50094.17 keV N14(y,2n+p+2d)Be7 -62608.63 keV
N14(y,n+t+He3)Be7 -50857.93 keV N14(y,3n+2p+d)Be7 -64833.20 keV
N14(y,2d+t)Be7 -54126.84 keV N14(y,4n+3p)Be7 -67057.76 keV
N14(y,n+p+d+t)Be7 -56351.40 keV
N14(y,2n+d+He3)Be7 -57115.16 keV
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7-N-14

<< MT159 (y,2n+p+a)

MT188 (y,n+t+°*He) or MT5 (Be7 production)

7-N-15 MT103 (y,p) >>

N14 (y,n+t+3*He) or Be7 production log-log

N14 (y,n+t+*He) or Be7 production lin-log

w00pp] X AN Dovonuas 2014 e % AN.Dovonias 2014
Tt ﬂ,,.’;;’jﬁ: ,,,,,,,,,,,,,,,,,,,,,,, 50 b
1pbt
100 nb+
40 pb+
10nbt+
1nbt
s 5 st
‘g 100 pb1 .g
g 10pbT g
1pbt 20pb T
100 o+
101+
10 b+
1+
01fb
0bt+
0.01 b1
1MeV 25 ;VIeV 5N;eV ? WOI:Ae\/ 25 I:Ae\/ 50 If/leV 100 ;VIeV 1MeV 25;\/IeV SI\;IeV 10!:/|eV 25 If/leV 50 l:/leV 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
N14(y,t+a)Be7 -30280.31 keV N14(y,2n+2p+t)Be7 -58575.97 keV
N14(y,n+d+a)Be7 -36537.54 keV N14(y,3n+p+He3)Be7 -59339.72 keV
N14(y,2n+p+a)Be7 -38762.10 keV N14(y,n+3d)Be7 -60384.07 keV
N14(y,p+2t)Be7 -50094.17 keV N14(y,2n+p+2d)Be7 -62608.63 keV
N14(y,n+t+He3)Be7 -50857.93 keV N14(y,3n+2p+d)Be7 -64833.20 keV
N14(y,2d+t)Be7 -54126.84 keV N14(y,4n+3p)Be7 -67057.76 keV
N14(y,n+p+d+t)Be7 -56351.40 keV
N14(y,2n+d+He3)Be7 -57115.16 keV
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<< 6-C-13

7-N-15

8-0-16 >>

<< 7-N-14 MT188 (y,n+t+3He)

MT103 (y,p) or MT5 (C14 production)

8-0-16 MT4 (y,n) >>

100 mb = e prB-vinio

- -~ JENDL/PD-2016.1
- -~ IAEA/PD-2019
10mbq--~- TENDL-2019*
V.P.Denisov+ 1971|

1mbT

100 b+

10 bt

1ubT

100 nb1

10nb

Cross section

1nbT
100 pb-
10pbt
1pbT
100+

10+

110+

N15 (y,p) or C14 production log-log

8mb- === ENDF/B-VIILO
- -~ JENDL/PD-2016.1
- -~ IAEA/PD-2019
--- TENDL-2019*

X V.P.Denisov+ 1971

7mbT

6mbT

5mbT

Cross section

N15 (y,p) or C14 production lin-log

10 MeV 20 MeV 30 MeV 40 MeV 50 MeV 60 MeV

Incident energy

80MeV 100 MeV 200 MeV 10 MeV

20 MeV 30 MeV 40 MeV 50MeV 60 MeV 80MeV 100 MeV 200 MeV

Incident energy

Reaction

Q-Value

N15(y,p)C14

-10207.42 keV
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<< 7-N-14

8-0-16

9-F-19 >>

<< 7-N-15 MT103 (y,p)

MT4 (y,n) or MT5 (015 production)

MT16 (y,2n) >>

016 (y,n) or O15 production lin-log

016 (y,n) or O15 production log-log

ENDF/B-VIII.O
JENDL/PD-2016.1
IAEA/PD-2019 *
TENDL-2019 *
S.N.Beljaev+ 1991
S.N.Belyaev+ 1985
B.S.Ishkhanov+ 1970
B.C.Cook+ 1966
B.C.Cook+ 1966
B.C.Cook+ 1966
W.E.Del Bianco+ 1962
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" N N I L R i | | 2mbT
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV

Incident energy

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV/

Incident energy

Reaction

Q-Value

016(y,n)O15

-15663.92 keV
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<< 6-C-14

8-0-16

9-F-19 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (O14 production)

MT28 (y,n+p) >>

016 (y,2n) or O14 production log-log

016 (y,2n) or O14 production lin-log

500 ub, === ENDF/B-VIII.O === ENDF/B-VIIL.O
- -~ JENDL/PD-2016.1 240 pb{ - -~ JENDLPD-2016.1
—— |AEA/PD-2019 ——— |AEA/PD-2019
=== TENDL-2019 === TENDL-2019
X B.Johnsson+ 1977 X B.Johnsson+ 1977
220 b
100 b
50 b 200 pb+
180 b+
10 pb x x 1
r ) LA 160 pb
5pbT
140 b+
c c
S S
8 * S 120t
] 1 vb*» 0
3 L 1]
g H
§ s0onbt 5 100uT
80 bt
100 b+
L 60 bt
50nbt
40 ub 1
10nbt 2T
SnbT 0b+
; ' ; ‘ ‘ 20pb ; ; ; ‘ ;
1MeV 5 MeV 10 MeV 50 MeV 100 MeV 500 MeV/ 1 MeV 5 MeV 10 MeV 50 MeV 100 MeV 500 MeV/
Incident energy Incident energy
Reaction Q-Value
016(y,2n)014 -28887.42 keV
September 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 7-N-14 8-0-16 8-0-18 >>

<< MT16 (y,2n) MT28 (y,n+p) or MT5 (N14 production) MT29 (y,n+2a) >>

016 (y,n+p) or N14 production log-log 016 (y,n+p) or N14 production lin-log

10mb{_ - Enoravino T T T i 4mb{_ -~ ENDFB-vIILO
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
5mb IAEA/PD-2019 IAEA/PD-2019
--- TENDL-2019* L. - -~ TENDL-2019*
X AVeyssiere+ 1974 8 X AVeyssiere+ 1974
1mbT
500 ubt+ 3mbt
100 pb+
50 b+
s s
g $  2mby
] ]
2 ]
3 10 Vb'j 8
o o
5ubT
1mb
1ubT
500 nb 1
100 nb
i 0bT
50nbT
1MeV 25 MeV 5 h)leV ‘ 10 MeV 25 MeV 50 MeV ‘ 100 MeV 1MeV 25 Me\/ 5 MeV ‘ 10 ll/le\/ 25 MeV 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
016(y,d)N14 -20736.14 keV
016(y,n+p)N14 -22960.71 keV
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8-0-16

<< MT28 (y,n+p)

MT29 (y,n+2a) or MT5 (Be7 production)

MT103 (y,p) >>

016 (y,n+2a) or Be7 production log-log

016 (y,n+2a) or Be7 production lin-log

1 b’--- ENDF/B-VIII.O 220ubf___ ENDF/B-VIIL.O
N pb: % AN Dowomat 2014 20 % AN Dovoniar 2014
10T i 180
Tubt /, 160 pb+
100nbt 140pbT
c 10nbt c 120 b1
% oot ‘g’ 100 pb 1
° 100 pb+- ° 80 b
10pbt B0 b
Tobt 40 pb+
100 o+ 20 pb+
10mbt ObT
1MeV 25 ;VIeV 5 N“IeV 10 I:Ae\/ 25 I:Ae\/ 50 If/leV 100 ;VIeV “ pWbMe\/ 25 ;\/IeV 5 I\;IeV 10 h;IeV 25 h;IeV 50 lzﬂe\/ 100 ;\Aev
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
016(y,n+2a)Be7 -33427.15 keV 016(y,p+d+2t)Be7 -70830.31 keV
0O16(y,d+t+a)Be7 -51016.45 keV 016(y,n+d+t+He3)Be7 -71594.07 keV
016(y,n+p+t+a)Be7 -53241.01 keV 016(y,n+2p+2t)Be7 -73054.88 keV
016(y,2n+He3+a)Be7 -54004.77 keV 016(y,2n+p+t+He3)Be7 -73818.63 keV
016(y,n+2d+a)Be7 -57273.68 keV 016(y,3n+2He3)Be7 -74582.39 keV
016(y,2n+p+d+a)Be7 -59498.24 keV 016(y,3d+t)Be7 -74862.98 keV
016(y,3n+2p+a)Be7 -61722.81 keV 016(y,n+p+2d+t)Be7 -77087.54 keV
0O16(y,2t+He3)Be7 -65336.84 keV 016(y,2n+2d+He3)Be7 -77851.30 keV
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<< 7-N-15

8-0-16

8-0-18 >>

<< MT29 (y,n+2a)

MT103 (y,p) or MT5 (N15 production)

MT109 (y,3a) >>

016 (y,p) or N15 production log-log

016 (y,p) or N15 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1 12 mbq === JENDL/PD-2016.1
- -~ TENDL-2019* - -~ TENDL-2019*
X AF.Khodyachikh+ 1980 X AF.Khodyachikh+ 1980
10mb1 % DS Findiay+ 1977 H1mb] X DJSFindays 1977
+  K.Shoda 1961 mb1 Y KShoda 1961
10mbT
1mbT L
9mbT
100 b 8mb+-
7mbT
10ubt+
s 5 embt
° ¥ °
3 o
n 1z
@ @ SmbT
8 1T [
o (5}
4mb
100 nb T 3mbT
2mb T
10nb
i 1mb
|
| Obt——— P
1nbT i
| Ambt +
100 pbf . . T N1l . . . 2mb . . ——— . . .
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
0O16(y,p)N15 -12127.41 keV
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<< 6-C-13

8-0-16

<< MT103 (y,p)

MT109 (y,3a) or MT5 (He4 production)

MT112 (y,p+a) >>

016 (y,3a) or He4 production log-log

016 (y,3a) or He4 production lin-log

22 Seourosoter #mb1Z1 SEnpLrDZ0%:
5mbT 12mb
Mmb—:
Tmb 10mbT
500 b+ 9mb:
8 mb
"g 100 t‘g: 7mb
ﬁ 50pb T 2
8 g 6mbr
5mb
10pbT
L 4mb
S5pbt
3mb
2mb 1
Wb’j
500nb tmb
P O OO N I PROSG  %o mmiooeent a ei
100nb-f. : : . : : Ty : : . . . :
1MeV 25 MeV 5MeV 10 Mev 50 MeV 100 Mev 1MeV 25 MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 Mev
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
016(y,30)He4 -14436.66 keV 016(y,n+p+t+He3+a)He4 -54828.15 keV
016(y,p+t+2a)He4 -34250.53 keV 016(y,2n+2He3+a)He4 -55591.90 keV
016(y,n+He3+2a)He4 -35014.28 keV 016(y,p+2d+t+a)Hed -58097.06 keV
016(y,2d+2a)He4 -38283.19 keV 016(y,n+2d+He3+a)He4 -58860.81 keV
016(y,n+p+d+2a)He4 -40507.76 keV 016(y,n+2p+d+t+a)He4d -60321.62 keV
016(y,2n+2p+2a)He4 -42732.32 keV 016(y,2n+p+d+He3+a)He4 -61085.38 keV
O16(y,d+t+He3+a)He4 -52603.58 keV 016(y,4d+a)Hed -62129.72 keV
016(y,2p+2t+a)He4 -54064.39 keV 016(y,2n+3p+t+a)He4 -62546.19 keV
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<< 6-C-12

8-0-16

<< MT109 (y,30)

MT112 (y,p+a) or MT5 (B11 production)

MT199 (y,3n+2p+a) >>

016 (y,p+a) or B11 production log-log

016 (y,p+a) or B11 production lin-log

X V.N.Maikov 1958 650 ub" X V.N.Maikov 1958
100 pb 1
600 pb+
10T 550 pb 1
500 pb+
TpbT
450 pb+
. 100 nb+ - 400t
g 10nbT g 350 ub 1
§ g 300 pbt+
1nbT
250 b1
100 pb 1 200 yb1
150 pb
10pbt
100 yb+
TebT 50 b+
100 fo 0b4
| | | | | | | -50 b | | | | | | |
1MeV 25 ;VIeV 5 Mev ‘ 10 I\‘Ae\/ 25 I\‘Ae\/ 50 MeV 100 MeV 1MeV 25 I‘\lleV 5 I\)IeV 10 !\‘IleV 25 !\‘IleV 50 Ilﬂe\/ ‘ 100 Mev
Incident energy Incident energy
Reaction Q-Value
016(y,p+a)B11 -23118.59 keV
016(y,d+He3)B11 -41471.65 keV
016(y,2p+t)B11 -42932.46 keV
016(y,n+p+He3)B11 -43696.21 keV
016(y,p+2d)B11 -46965.12 keV
016(y,n+2p+d)B11 -49189.69 keV
016(y,2n+3p)B11 -51414.25 keV
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8-0-16
<< MT112 (y,p+a) MT199 (y,3n+2p+a) or MT5 (Be7 production) 8-0-18 MT28 (y,n+p) >>
016 (y,3n+2p+a) or Be7 production log-log 016 (y,3n+2p+a) or Be7 production lin-log
owT
1ot ’/’/
100 nb+ [’{
i 20 b+
10nbT
% 1nbt %
‘-2> 100 pb+ 3
10pbT
10pb T
1pbt
100 fo+
100+ 0b+
1MeV 25 ;VIeV 5N;eV ? WOI:Ae\/ 25 I:Ae\/ - 50 If/leV ? 100 ;VIeV 1MeV 25;\/IeV SI\;IeV ? 10!:/|eV 25 If/leV 50 l:/leV ? 100 }VIeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
0O16(y,n+2a)Be7 -33427.15 keV O16(y,p+d+2t)Be7 -70830.31 keV
0O16(y,d+t+a)Be7 -51016.45 keV 016(y,n+d+t+He3)Be7 -71594.07 keV
0O16(y,n+p+t+a)Be7 -53241.01 keV 016(y,n+2p+2t)Be7 -73054.88 keV
016(y,2n+He3+a)Be7 -54004.77 keV 016(y,2n+p+t+He3)Be7 -73818.63 keV
016(y,n+2d+a)Be7 -57273.68 keV 016(y,3n+2He3)Be7 -74582.39 keV
016(y,2n+p+d+a)Be7 -59498.24 keV 0O16(y,3d+t)Be7 -74862.98 keV
016(y,3n+2p+a)Be7 -61722.81 keV 016(y,n+p+2d+t)Be7 -77087.54 keV
0O16(y,2t+He3)Be7 -65336.84 keV 016(y,2n+2d+He3)Be7 -77851.30 keV
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<< 8-0-16 8-0-18 10-Ne-20 >>
<< 8-0-16 MT199 (y,3n+2p+a) MT28 (y,n+p) or MT5 (N16 production) MT103 (y,p) >>
018 (y,n+p) or N16 production log-log 018 (y,n+p) or N16 production lin-log
B e A A AR A e
K.G.Mcneill+ 1991 K.G.Mcneill+ 1991
Tmb (F 16mbT
500 pb
14mbt
100 b
SoweT 12mbt
10pt 1mb
5 sl g
Z g 800 pb+
o 1w o
o o
500 b
600 pb
100 nb
50nbT 400 pb 1
10nb 200w
5nbt
0bt
1nbT
i + + + + 4 + + + + -200 b + + + + + + + +
1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV/ 5MeV 10 MeV/ 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
018(y,d)N16 -19602.44 keV
0O18(y,n+p)N16 -21827.00 keV

September 2020 Incident gammas
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<< 8-0-16

8-0-18

10-Ne-20 >>

<< MT28 (y,n+p)

MT103 (y,p) or MT5 (N17 production)

MT104 (y,d) >>

018 (y,p) or N17 production log-log

018 (y,p) or N17 production lin-log

- -~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1 6.5 mb
10mb4--- IAEAPD-2019
--- TENDL-2019*
X J.G.Woodworth+ 1979 6mb J.G.Woodworth+ 1979
-+ B.LBerman+ 1976
Tmb 5.5mb-
5mb
100 pb+ -
5mb
4mb
10pbt+
5 5 ssm]
8 3
n L
o WD W 3mb
13 7]
< <4
© O 25mb
100 nb1
2mb 1
1.5mb
10nb
1mb
1nb 500 b
0b-
100 pb
I I I I 500 b ] ] ] ] ]
1MeV 2.5MeV 5MeV 10 MeV 1MeV 2.5MeV 5MeV 10 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
0O18(y,p)N17 -15941.79 keV
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8-0-18 22-Ti-46 >>
<< MT103 (y,p) MT104 (y,d) or MT5 (N16 production) 9-F-19 MT4 (y,n) >>
018 (y,d) or N16 production log-log 018 (y,d) or N16 production lin-log

5mb4=-~- ENDF/B-VII.O T i i i N N A A I i i T i i i N A i === ENDF/B-VIIL.O i i i i IRREEERERRER i i i i i
- == JENDL/PD-2016.1 1.8mb{--- JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
=== TENDL-2019* === TENDL-2019*
K.G.Mcneill+ 1991 K.G.Mcneill+ 1991
Tmb (F 16mbT
500 pb
14mbt
100 b
SoweT 12mbt
10ubt .
s owT s
@ o 800ubT
gt ¢
o o
500 b
600 pb
100 nb+
r 400 pb 1+
50nb T
ol 200 b+
5nbt
0bt
1nbT
F t t t t : t t t t -200 b t t t t t t t t
1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV/ 5MeV 10 MeV/ 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
018(y,d)N16 -19602.44 keV
0O18(y,n+p)N16 -21827.00 keV
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<< 8-0-16 9-F-19 10-Ne-20 >>
<< 8-0-18 MT104 (y,d) MT4 (y,n) or MT5 (F18 production) MT16 (y,2n) >>
F19 (y,n) or F18 production log-log F19 (y,n) or F18 production lin-log
=== JENOL/PD-2015-1 EEEERREEND ‘ ‘ ‘ ] 14mb{--- JENDL/PD-2016.1 [ T T rr Yy rrrrey i i T 7
- IAEA/PD»2019' —_— !?\EEI\TE/)T[;g%Q'
X J\/E.g%;]zgigcougsz 13 mb+ "X WEDel Bianco+ 1962
10mbt L
I 12mb+
5mbT |
11mbt
10mb*:
1mb’i L
500 pb - 9mb1
8 mb-| '
.g 'g 7mb
§ 100w H
§ 50 ub 1 g 6 mb
5mb
4 mb
10uT
5ubT 3mb
2mb
1mb
wr——— e =1 bttt e
500 b+ T T T T T
| | | | | | | -1mb I I I I I I I I
1MeV 25 MeV 5h)|eV ‘ WOMeV 25 l\‘AeV 50 MeV 100 MeV 1MeV 25 Me\/ 5Mev ‘ 10ll/|e\/ 25 MeV 50 l\‘AeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
F19(y,n)F18 -10431.86 keV
September 2020 Incident gammas
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<< 8-0-16 9-F-19 12-Mg-26 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (F17 production) 10-Ne-20 MT4 (y,n) >>
F19 (y,2n) or F17 production log-log F19 (y,2n) or F17 production lin-log
=== JENDL/PD-2016.1 i T T i i i i i i T T T T 700 i === JENDL/PD-2016.1 i i i iR i i i i i
~ - |AEA/PD-2019 ~ ~~ |AEA/PD-2019
25mby--- TENDL-2019* 2mb{___ TENDL-2019*
X D.W.Anderson+ 1976 X D.W.Anderson+ 1976
Tmbt
500 pb+
250 pb 1 “ﬁ»
o 100t -
§ 1 § 1 mb+
o S0t @
3 x 5
25ubT
10pbT
5ubT
25ubt
0bt
1pbt
1MeV 25 ;VIeV 5 N}eV ? 10 I:Aev 25 I:Aev 50 If/leV ? 100 ;\/IeV 1MeV 25 ;\Ae\/ 5 I\;ev ? 10 Ii/le\/ 25 ILIeV 50 I:Aev ? 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value
F19(y,2n)F17 -19581.78 keV
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<< 9-F-19 10-Ne-20 10-Ne-22 >>
<< 9-F-19 MT16 (y,2n) MT4 (y,n) or MT5 (Ne19 production) MT28 (y,n+p) >>
Ne20 (y,n) or Ne19 production log-log Ne20 (y,n) or Ne19 production lin-log
=== JENDL/PD-2016.1 i i i i T T i i i i i i T T T T 700 i === JENDL/PD-2016.1 i i i T i i i i i i
- == TENDL-2019* 8mbo-~-~- TENDL-2019*
10 mbA V.V.Varlamov+ 1999 V.V.Varlamov+ 1999
5mb+
7 mb
1 mb*j 6 mb
500 ubt+
________________ 5mb-
100 po -
S 50wt s 4 mb
H 3
8 3
2 A 3mbt
5 10wt 5
SpbT 2mb-
1t Tmbt
500 nb I . [
0bt Q B S S e
100 nb+
i -1 mb+
50 nb
1MeV 25 MeV 5 N}eV ‘ 10 l\‘AeV 25 l\‘AeV 50 I\‘/IeV ‘ 100 ‘MeV 1MeV 25 Me\/ 5 Me\/ ‘ 10 l‘vleV 25 Mev 50 l\‘AeV ‘ 100 }VIeV
Incident energy Incident energy
Reaction Q-Value
Ne20(y,n)Ne19 -16865.30 keV
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<< 8-0-18

10-Ne-20

15-P-31 >>

<< MT4 (y,n)

MT28 (y,n+p) or MT5 (F18 production)

MT103 (y,p) >>

Ne20 (y,n+p) or F18 production log-log

Ne20 (y,n+p) or F18 production lin-log

- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1 T
- -~ TENDL-2019* - -~ TENDL-2019*
10 mb+ V.V.Varlamov+ 1999 V.V.Varlamov+ 1999
5mb
1mb
T NS -—, N ————-
! 4mb
10ubt+
-§. 1t -§ 3mb
o o
] ]
3 3
8 8
5 100mb T 5
2mb
10nbT ;
Tnby 1mb]
100 pb+ ' -
0b+ R s e SR
10pbT
1MeV 25 MeV 5 h)leV ‘ 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 25 I‘\A(é\/ 5 Mev ‘ 10 Illle\/ 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ne20(y,d)F18 -21050.75 keV
Ne20(y,n+p)F18 -23275.32 keV
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<< 8-0-18

10-Ne-20

10-Ne-22 >>

<< MT28 (y,n+p)

MT103 (y,p) or MT5 (F19 production)

10-Ne-22 MT4 (y,n) >>

Ne20 (y,p) or F19 production log-log

Ne20 (y,p) or F19 production lin-log

50 mb4{=-~-- JENDL/PD-2016.1 === JENDL/PD-2016.1
- -~ TENDL-2019* 18mby__ - TENDL-2019*
V.V.Varlamov+ 1999 V.V.Varlamov+ 1999
10mb T 16 mb-
S5mbT
14mb+ .
1mbt i
r i
500 ub
12mb T
100 pb+
c R T e A T s e o 1ombt
_g 50 pb 1 _g
=3 [%3
] H
2 @ 8mb
g 100 8
S5ubT
6 mb
TpbT
I 4 mb
500 nb
2mb 1
100 nb’j
50nb
0bT
10nbT I I I I I I I I | | | | | | |
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ne20(y,p)F19 -12843.46 keV
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<< 10-Ne-20

10-Ne-22

12-Mg-24 >>

<< 10-Ne-20 MT103 (y,p)

MT4 (y,n) or MT5 (Ne21 production)

MT103 (y,p) >>

Ne22 (y,n) or Ne21 production log-log

100 mb4{ === JENDL/PD-2016.1
- -~ TENDL-2019*
V.V.Varlamov+ 1999

Cross section

100 pb

50 bt

10 b+

5pbT

1ubT

500 nb1-

Cross section

10 MeV 20 MeV 30 MeV 40 MeV 50 MeV 60 MeV 80MeV 100 MeV

Incident energy

200 MeV

Ne22 (y,n) or Ne21 production lin-log

=== JENDL/PD-2016.1
=== TENDL-2019 *
V.V.Varlamov+ 1999

40mbT

30mbT

20mbT

10mb

10 MeV 20 MeV

30 MeV/ 40 MeV 50 MeV 60 MeV 80 MeV 100 MeV 200 MeV

Incident energy

Reaction

Q-Value

Ne22(y,n)Ne21

-10364.26 keV
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<< 10-Ne-20 10-Ne-22 13-Al-27 >>
<< MT4 (y,n) MT103 (y,p) or MT5 (F21 production) 12-Mg-24 MT4 (y,n) >>

Ne22 (y,p) or F21 production log-log

Ne22 (y,p) or F21 production lin-log

- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
- -~ TENDL-2019* 13mbq--- TENDL-2019*
V.V.Varlamov+ 1999 V.V.Varlamov+ 1999
10 mb+ 12mb+
11 mbt
1mb+ I
10mbT
9mb
100 b
8mb
7mb
§ 1owT g "
° °
-2 A O O B R $  6mbT
3 1]
8 8
S bt S 5mby
4mb
100 nb T 3mb]
2mb
10nbT
1mb
[
1nbT
-imbt
10 MeV 20 MeV 30 MeV 40 MeV 50 MeV 60 MeV 80 MeV 100 MeV 200 MeV 10 MeV 20 MeV 30 MeV 40 MeV 50 MeV 60 MeV 80 MeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Ne22(y,p)F21 -15266.09 keV
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Incident gammas




OECD NEA Data Bank

JANIS Book

<< 10-Ne-22

12-Mg-24

12-Mg-26 >>

<< 10-Ne-22 MT103 (y,p)

MT4 (y,n) or MT5 (Mg23 production)

MT45 (y,n+p+a) >>

Mg24 (y,n) or Mg23 production log-log

Mg24 (y,n) or Mg23 production lin-log

--- ENDF/B-VII.O 14 mb
- -~ JENDL/PD-2016.1
- -~ IAEA/PD-2019
- -~ TENDL-2019* 13 mb+ .
| ® Dv.Webb+ 1970
10mbT 50 5V webos 1970
+  D.V.Webb+ 1970 12mb-|
S5mbT N =
11mb+
* 10 mb-
1mbt . mb:
500 pb 1 8 mb
mb
c c
] £ 7mb
o o
] ]
@ 100 b1 % 6mb
5 5
50 b1 5mb
4mb
10pbT 3mb
5ubT 2mb
1mb
0bT
1ubT
n n n n -1 mb1] n n n n n n
1MeV 2.5MeV 5MeV 10 MeV 1MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mg24(y,n)Mg23 -16531.38 keV
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<< 6-C-12 12-Mg-24
<< MT4 (y,n) MT45 (y,n+p+a) or MT5 (F18 production) MT117 (y,d+a) >>
Mg24 (y,n+p+a) or F18 production log-log Mg24 (y,n+p+a) or F18 production lin-log
ogemee T mow{Zl Bamee |
1mb X A.A Arakelyan+ 1982 X A.A Arakelyan+ 1982
800 pb+
100 o1
700 yb1
10 b+
600 ub+
1pbt
g E 500 pb1
Z 100 nb1 g 400 it
10nbT 300 bt
b 200 pb
100p0t 100 yb1
0bT
10pbt+
1MeV 5h;e\/ 10 I:Aev 50 I:Aev 100 ;VIeV 500 ;VIeV 1C;eV 1MeV 5!\;IeV 10!:/|eV 50 !:/IeV 100}\/|eV 500}\/|eV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
Mg24(y,d+a)F18 -30367.31 keV Mg24(y,n+p+2d)F18 -56438.40 keV
Mg24(y,n+p+a)F18 -32591.87 keV Mg24(y,2n+2p+d)F18 -58662.97 keV
Mg24(y,t+He3)F18 -44687.70 keV Mg24(y,3n+3p)F18 -60887.53 keV
Mg24(y,p+d+t)F18 -50181.17 keV
Mg24(y,n+d+He3)F18 -50944.93 keV
Mg24(y,n+2p+t)F18 -52405.74 keV
Mg24(y,2n+p+He3)F18 -53169.49 keV
Mg24(y,3d)F18 -54213.83 keV
September 2020 Incident gammas
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<< 3-Li-7

12-Mg-24

<< MT45 (y,n+p+a)

MT117 (y,d+a) or MT5 (F18 production)

MT187 (y,n+d+°He) >>

Mg24 (y,d+a) or F18 production log-log

Mg24 (y,d+a) or F18 production lin-log

111 Tonoiaon 900|227 TeNoiaors
1mb X A.A Arakelyan+ 1982 X A.A Arakelyan+ 1982
800 pb+
100 o1
700 yb1
10 b+
600 ub+
1pbt
E g 500 pb1
Z 100 nb1 g 400 it
10nb 300 bt
b 200 pb
100p0t 100 yb1
P A S N 6 N A e
10pbt+
1MeV 5h;e\/ 10 I:Aev 50 I:Aev 100 ;VIeV 500 ;VIeV 1(;eV 1MeV 5!\;IeV 10!:/|eV EOO;VIeV 1 (;ev
Incident energy
Reaction Q-Value Reaction Q-Value
Mg24(y,d+a)F18 -30367.31 keV Mg24(y,n+p+2d)F18 -56438.40 keV
Mg24(y,n+p+a)F18 -32591.87 keV Mg24(y,2n+2p+d)F18 -58662.97 keV
Mg24(y,t+He3)F18 -44687.70 keV Mg24(y,3n+3p)F18 -60887.53 keV
Mg24(y,p+d+t)F18 -50181.17 keV
Mg24(y,n+d+He3)F18 -50944.93 keV
Mg24(y,n+2p+t)F18 -52405.74 keV
Mg24(y,2n+p+He3)F18 -53169.49 keV
Mg24(y,3d)F18 -54213.83 keV
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<< 3-Li-7

12-Mg-24

<< MT117 (y,d+0)

MT187 (y,n+d+*He) or MT5 (F18 production)

12-Mg-26 MT4 (y,n) >>

Mg24 (y,n+d+*He) or F18 production log-log

Mg24 (y,n+d+*He) or F18 production lin-log

111 Tonoiaon 900|227 TeNoiaors
1mb X A.A Arakelyan+ 1982 X A.A Arakelyan+ 1982
800 pb+
100 o1
700 yb1
10 b+
600 ub+
1pbt
E g 500 pb1
Z 100 nb1 g 400 it
10nb 300 bt
b 200 pb
100p0t 100 yb1
P A S N 6 N A e
10pbt+
1MeV 5h;e\/ 10 I:Aev 50 I:Aev 100 ;VIeV 500 ;VIeV 1(;eV 1MeV 5!\;IeV 10!:/|eV EOO;VIeV 1 (;ev
Incident energy
Reaction Q-Value Reaction Q-Value
Mg24(y,d+a)F18 -30367.31 keV Mg24(y,n+p+2d)F18 -56438.40 keV
Mg24(y,n+p+a)F18 -32591.87 keV Mg24(y,2n+2p+d)F18 -58662.97 keV
Mg24(y,t+He3)F18 -44687.70 keV Mg24(y,3n+3p)F18 -60887.53 keV
Mg24(y,p+d+t)F18 -50181.17 keV
Mg24(y,n+d+He3)F18 -50944.93 keV
Mg24(y,n+2p+t)F18 -52405.74 keV
Mg24(y,2n+p+He3)F18 -53169.49 keV
Mg24(y,3d)F18 -54213.83 keV
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<< 12-Mg-24

12-Mg-26

13-Al-27 >>

<< 12-Mg-24 MT187 (y,n+d+3He)

MT4 (y,n) or MT5 (Mg25 production)

MT16 (y,2n) >>

Mg26 (y,n) or Mg25 production log-log

Mg26 (y,n) or Mg25 production lin-log

50mbd="" ENDF/B-VIII.O 28 mb === ENDF/B-VIII.O
mbY -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
=== |AEA/PD-2019 =~ == |AEA/PD-2019
--- TENDL-2019* 26mb- -~ TENDL-2019* T
X R.J.Deboer+ 2014 X R.J.Deboer+ 2014 H
/ 24mbT i
10mbT | 3
I 2mbt H
5mbT | H
20mbt ;
18 mbT
1mbT L
I 16 mbT
T e i
s | &5« NN T e c
K £ tmbt
=3 [%3
3 o L
n 1z
2 @ 12mbt
8 100 g L
10mbt
50 bt I
8mb T
6mbT
10 bt
5pbT 4mbt
...... 2mb 1
0bT
1ubT
500 nb 1 + + + + + + + + + 2mb + + + + + + + t +
10 MeV 20 MeV 30 MeV 40 MeV 50 MeV 60 MeV 80 MeV 100 MeV 200 MeV 10 MeV 20 MeV 30 MeV 40 MeV 50 MeV 60 MeV 80 MeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Mg26(y,n)Mg25 -11093.08 keV
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<< 9-F-19

12-Mg-26

15-P-31 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Mg24 production)

13-Al-27 MT4 (y,n) >>

Mg26 (y,2n) or Mg24 production log-log

- -~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1
25mb- -~ IAEA/PD-2019
- -~ TENDL-2019*

X S.CFultz+ 1971

10mbT

5mbT

2.5mb

1mb T

500 b 1

Cross section

250 b1

100 ub T Hix
50 ub -

25ubT

10 pbt

Cross section

10 MeV 20 MeV 30 MeV 40 MeV 50MeV 60 MeV

Incident energy

80MeV 100 MeV

200 MeV

20 mb-

18 mb 7

16 mb

14 mb

12mb

10mb

0b

Mg26 (y,2n) or Mg24 production lin-log

ENDF/B-VIII.O
JENDL/PD-2016.1
IAEA/PD-2019
TENDL-2019 *
S.C.Fultz+ 1971

-2mb

10 MeV

20 MeV 30 MeV/ 40 MeV 50 MeV 60 MeV 80 MeV

Incident energy

100 MeV

200 MeV

Reaction

Q-Value

Mg26(y,2n)Mg24

-18423.61 keV
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<< 12-Mg-26

13-Al-27

14-Si-28 >>

<< 12-Mg-26 MT16 (y,2n)

MT4 (y,n) or MT5 (Al26 production)

MT44 (y,n+2p) >>

Al27 (y,n) or AI26 production log-log

Al27 (y,n) or AI26 production lin-log

100 mbd === ENDF/B-VIILO - -~ ENDF/B-VILO
- -~ JENDL/PD-2016.1 28mbd =~ JENDLIPD-2016.1
IAEA/PD-2019 IAEA/PD-2019
- -~ TENDL-2019* - -~ TENDL-2019* %
X N.Mutsuro+ 1962 26mp] B NMusuror 1962
1 X NMutsuror 1962 MBT % N.Mutsuro+ 1962
10mby 1 | EEBagln+ 1961 4 JEEBaglin+ 1961 .
24mbT =
1mbt 2mbt £
L =B
20mb+ —
100 pb- I xx
. 18mbT x
16mbT
§ 10wt § L
3 S umpt
] 0
3 1] [
13 7]
S 1wt S 12mbt
o o L
10mb 1
100 nb+ emb-
6mbT
10nb+
4mbT
1nb 2mb+
0BT
100 pb" n n n n n n n n -2 mb" n n n n n n n n
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Al27(y,n)AI26 -13058.03 keV
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13-Al-27 27-Co-59 >>
<< MT4 (y,n) MT44 (y,n+2p) or MT5 (Na24 production) MT103 (y,p) >>
Al27 (y,n+2p) or Na24 production log-log AI27 (y,n+2p) or Na24 production lin-log
WOmb’___ ENDF/B-VIII.O i 1 i i i i i T === ENDF/B-VIII.O i T T T i i I i i T T TTTITTT
TIT eaeoooss 15mb17 7 hepo20rs
Tmb{ X AN Gerbunovs 1960 "X AN Gormumovs 1960
100 yb+
10pbT
1mb
1pbt
'é 100 nb1 "(E,
§ 10nb1 §
Tk 500 pb
100 pb 1
10pbT
1pbt 0b+
1MeV 25 ;\Ae\/ 5 I\;\e\/ ? 10 If/leV 25; !:/IeV 50 Iz/\e\/ ? 100 ;\Aev 250 ;\/IeV 1MeV 25 ;\/IeV 5 l\;leV ? 10 h;lev 25 If/leV 50 !:/IeV 100 ;VIeV 250 ;\Aev
Incident energy Incident energy
Reaction Q-Value
Al27(y,He3)Na24 -23710.18 keV
Al27(y,p+d)Na24 -29203.65 keV
Al27(y,n+2p)Na24 -31428.22 keV
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<< 10-Ne-22

13-Al-27

14-Si-28 >>

<< MT44 (y,n+2p)

MT103 (y,p) or MT5 (Mg26 production)

MT106 (y,*He) >>

Al27 (y,p) or Mg26 production log-log

Al27 (y,p) or Mg26 production lin-log

100 mb E——— - -~ ENDF/B-VII.O
-~ JENDL/PD-2016.1 24mby___  JENDLPD-2016.1
- == |AEA/PD-2019 === |AEA/PD-2019
- -~ TENDL-2019* - -~ TENDL-2019*
X KShoda+ 1962 22mb4 X  KShodat 1962
10mbT
20mbT
1 mb- 18mbT
16 mbT
100 pot 1amb
c c r
8 2
° S 12mbT
Q 3
] 0
o 10pb+ »
13 7]
o S 10mbt
S S
8mb
1ub
6 mb
100 nb1 4mb
2mb
10nbT
L
t t fotiay + + t 2mb t t + + + + t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Al27(y,p)Mg26 -8271.29 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

13-Al-27

27-Co-59 >>

<< MT103 (y,p)

MT106 (y,°*He) or MT5 (Na24 production)

MT115 (y,p+d) >>

Al27 (y,*He) or Na24 production log-log

10mbf__ =" EnpF/B-VIILO

Al27 (y,°He) or Na24 production lin-log

- -~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
IAEA/PD-2019 1.5mb IAEA/PD-2019
- -~ TENDL-2019* - -~ TENDL-2019*
1mb{ X  AN.Gorbunov+ 1960 X AN.Gorbunov+ 1960
100 pb+
10pbT
1mb
1pbt
2 100t 2
] ]
§ 10nbt+ §
. 500 ub+
100 pb
10pbT
1pbt 0bt
1MeV 25 Me\/ 5 h)\ev ‘ 10 MeV 25 MeV 50 ll/\e\/ ‘ 100 ‘MeV 250 MeV 1MeV 25 MeV 5 h)IeV ‘ 10 MeV 25 MeV 50 MeV 100 MeV 250 ‘MeV
Incident energy Incident energy
Reaction Q-Value
Al27(y,He3)Na24 -23710.18 keV
Al27(y,p+d)Na24 -29203.65 keV
Al27(y,n+2p)Na24 -31428.22 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 3-Li-6

13-Al-27

27-Co-59 >>

<< MT106 (y,*He)

MT115 (y,p+d) or MT5 (Na24 production)

14-Si-28 MT4 (y,n) >>

AI27 (y,p+d) or Na24 production log-log

Al27 (y,p+d) or Na24 production lin-log

10mb{___ EnpFB-VILO - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
IAEA/PD-2019 1.5mb IAEA/PD-2019
- -~ TENDL-2019 - -~ TENDL-2019
1mb{ X  AN.Gorbunov+ 1960 X AN.Gorbunov+ 1960
100 pb+
10pbT
1mb
1pbt
2 100t g
& b3
§ 10nbt+ §
. 500 ub+
100 pb
10pbT
1pbt 0bt
1MeV 25 Me\/ 5 h)\ev ‘ 10 MeV 25 MeV 50 Il/\e\/ ‘ 100 ‘MeV 250 MeV 1MeV 25 MeV 5 h)leV ‘ 10 MeV 25 MeV 50 MeV 100 MeV 250 ‘MeV
Incident energy Incident energy
Reaction Q-Value
Al27(y,He3)Na24 -23710.18 keV
Al27(y,p+d)Na24 -29203.65 keV
Al27(y,n+2p)Na24 -31428.22 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 13-Al-27

14-Si-28

14-Si-29 >>

<< 13-Al-27 MT115 (y,p+d)

MT4 (y,n) or MT5 (Si27 production)

MT103 (y,p) >>

Si28 (y,n) or Si27 production log-log

Si28 (y,n) or Si27 production lin-log

S0mb{—__ ENDF/BVILO - =~ ENDF/B-VIII.O
- == JENDL/PD-2016.1 === JENDL/PD-2016.1
- =~ |AEA/PD-2019 - == |AEA/PD-2019
--- TENDL-2019* 20mb{--- TENDL-2019* -
V.V.Varlamov+ 1993 V.V.Varlamov+ 1993
X  D.V.Webb+ 1970 X  D.V.Webb+ 1970
10mb{ X D.V.Webb+ 1970 X D.V.Webb+ 1970
+ D.V.Webb+ 1970 18 mb- —+ D.V.Webb+ 1970
5mbT
16 mb
14 mb
Tmbt "
500 b1 12 mb
25 [ N A A o CON A c
s | & N s T S
° kil
] & 10mb
3 1]
€ 00w ¢
= wbT 4
o o
I 8 mb
50 b1
’ 6mb-
10pbT 4mb
SuoT q 2mb
0b
1pbt
t t t t t t oy 2mbF- t t t t t t oy
10 MeV 20 MeV/ 30 MeV 40MeV  50MeV 60 MeV 80MeV 100 MeV 200 MeV 10 MeV 20 MeV/ 30 MeV/ 40MeV  50MeV 60 MeV 80MeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Si28(y,n)Si27 -17179.61 keV
September 2020 Incident gammas



OECD NEA Data Bank JANIS Book
<< 13-Al-27 14-Si-28 16-S-32 >>
<< MT4 (y,n) MT103 (y,p) or MT5 (Al27 production) 14-Si-29 MT4 (y,n) >>
Si28 (y,p) or Al27 production log-log Si28 (y,p) or Al27 production lin-log
= == ENDF/B-VIIL.O i i i i i i i R EEEEEREERER === ENDF/B-VIIL.O i i i I i i EEREEEREREEEERE
100 mb+ JENDL/PD-2016.1 - --  JENDL/PD-2016.1
- IAEA/PD—201€2 - IAEA/PD—2019~
S0moy ™" R Guransons 1983 S0mb] ™5 RL Guiranions 1963 i
+ K.Shoda+ 1962 + K.Shoda+ 1962
10 mb+ i
5mb
TmbT
I 5
° °
13 &
B e T S g
50 ub1
10 ub1
5ubT
1ubT
500 nb1
10 MeV 20 ILIeV 30 I:/IeV 40 Izﬁe\/ 50 !\:IIeV 60 l:/leV 80 I:/IeV : 100 ‘MeV 200 MeV 10 MeV 20 l:/leV 30 I:Aev 40 I:/IeV 50 I:/IeV 60 !\:IIeV : 80 I:/IeV ‘ 100:MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Si28(y,p)AI27 -11584.90 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 14-Si-28

14-Si-29

15-P-31 >>

<< 14-Si-28 MT103 (y.p)

MT4 (y,n) or MT5 (Si28 production)

15-P-31 MT4 (y,n) >>

Si29 (y,n) or Si28 production log-log

Si29 (y,n) or Si28 production lin-log

50 mb{ === ENDF/B-VIIL.O 22mbq{--~ ENDF/B-VII.O
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
- -~ IAEA/PD-2019 - -~ IAEA/PD-2019
- -~ TENDL-2019* - -~ TENDL-2019*
X K.G.Mcneill+ 1987 20mbq X  K.G.Mcneill+ 1987
+  REPywell+ 1981 +  REPywell+ 1981
10 mb F
5mb- 18mbT
16 mbT
1mb
500 b 14 mbt
- o 12mbt
2 2
‘g 10001 g
10mbT
% 50ubT s
< <4
o (5} E
8mb T i
10 ub+ {
i 6mbT i
S5ubT
e
4mbt o
¥ ]
b )
r 2mb T W
500 b f} o
£57 | NeL | T
. S T T T
0bt o
100nb I I I I I I I b I I I I I I I
t t t t t t t -2mb t t t t t t t t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Si29(y,n)Si28 -8473.60 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 14-Si-29

15-P-31

16-S-32 >>

<< 14-Si-29 MT4 (y,n)

MT4 (y,n) or MT5 (P30 production)

MT16 (y,2n) >>

P31 (y,n) or P30 production log-log

P31 (y,n) or P30 production lin-log

- -~ JENDL/PD-2016.1 il - -~ JENDL/PD-2016.1 ]
50mbq___ TENDL-2019 * - -~ TENDL-2019*
X N.Mutsuro+ 1962 28mb{ [  N.Mutsuro+ 1962
X N.Mutsuro+ 1962 X N.Mutsuro+ 1962 "
+  LKatz+ 1951 +  LKatz+ 1951
26 mb
10mb 1 24 mb+
SmbT 2mbt
20mbt
1mbt H 18mb+
c S00pbT o 16mbt
2 2 I
2 2 tambt
n 1z |
2 ]
o o 12mbt
S 100pbT S L
st fomb
8mb T
6mb
10pbt
I 4mbT
5ubT
2mb 1
bt——————— 1T T T x
1ub T I
. -2mbT
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
P31(y,n)P30 -12311.01 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 12-Mg-26

15-P-31

16-S-32 >>

<< MT4 (y.n)

MT16 (y,2n) or MT5 (P29 production)

MT28 (y,n+p) >>

P31 (y,2n) or P29 production log-log

P31 (y,2n) or P29 production lin-log

=== JENDL/PD-2016.1 === JENDL/PD-2016.1 T
- == TENDL-2019* - == TENDL-2019 *
1mb1{ X  AVeyssiere+ 1974 X AVeyssiere+ 1974
F 800 pb
500yt
T R e s ol O A o A 700 bt
600 pbt
100 b+
L 500 pb+-
S S0pbT 5
a & 200 pbt
2 ?
o o
o o
300 pbt x
10 pb
L 200 pbt+
5ubT
100 wbt-
(] R S e e T B
b
1MeV 25Mev 5 Mev T 25Mev 50Mev 100 Mev 1 MeV 25 MoV 5 Mev TV 25Mev 50 Mev 100 MoV
Incident energy Incident energy
Reaction Q-Value
P31(y,2n)P29 -23630.38 keV
September 2020 Incident gammas




OECD NEA Data

Bank

JANIS Book

<< 10-Ne-20

15-P-31

16-S-32 >>

<< MT16 (y,2n)

MT28 (y,n+p) or MT5 (Si29 production)

MT193 (y,*He+a) >>

P31 (y,n+p) or Si29 production log-log

S0mb T eNDLPD2016.1

=== TENDL-2019 *
X AVeyssiere+ 1974

10mbT
5mb1

1mb T

500 bt

100 pb+
50 b1

Cross section

10 ub-j
5ubT

TubT
500 nb

100 nb1
50nbT

Cross section

1 MeV

2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

P31 (y,n+p) or Si29 production lin-log

=== JENDL/PD-2016.1
=== TENDL-2019 *

X AVeyssiere+ 1974

10mbT

obT

1 MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV

Incident energy

Reaction

Q-Value

P31(y,d)Si29

-15681.18 keV

P31(y,n+p)Si29

-17905.75 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

15-P-31

<< MT28 (y,n+p)

MT193 (y,°*He+a) or MT5 (Na24 production)

16-S-32 MT4 (y,n) >>

P31 (y,*He+a) or Na24 production log-log

P31 (y,*He+a) or Na24 production lin-log

- Ubﬂ X A.N.Gorbunov+ 1960 X AN.Gorbunov+ 1960
7777777777777777777 sl 70 pb+
10ubT
60 b+
1ubT
50 ub+
100 nb+
.é g 40 pb 1
§ 10nbT g
5} S 30
1nb
20 b+
100 pb+
10 Wbt
10pbT
ob+
10 MeV 20!:/IeV 30lz/|ev 40Izﬂe\/ 50!:/|eV GOI\;IeV ‘ SOI\;IeV ?100?NIeV 200;\Aev 10 MeV 20!:/|eV SOI:AeV 40lz/|eV 50 h;lev GOILIeV ‘ BOIerV ?100?NIeV 200;\Aev
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
P31(y,He3+a)Na24 -33378.77 keV P31(y,n+3p+t)Na24 -60910.68 keV
P31(y,p+d+a)Na24 -38872.25 keV P31(y,2n+2p+He3)Na24 -61674.43 keV
P31(y,n+2p+a)Na24 -41096.81 keV P31(y,p+3d)Na24 -62718.78 keV
P31(y,p+t+He3)Na24 -53192.64 keV P31(y,n+2p+2d)Na24 -64943.34 keV
P31(y,n+2He3)Na24 -53956.39 keV P31(y,2n+3p+d)Na24 -67167.91 keV
P31(y,2d+He3)Na24 -57225.30 keV P31(y,3n+4p)Na24 -69392.47 keV
P31(y,2p+d+t)Na24 -58686.11 keV
P31(y,n+p+d+He3)Na24 -59449.87 keV
September 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 15-P-31 16-S-32 17-CI-35 >>

<< 15-P-31 MT193 (y,*He+a) MT4 (y,n) or MT5 (S31 production) MT16 (y,2n) >>

S32 (y,n) or S31 production log-log S32 (y,n) or S31 production lin-log

50 mb T T — T — T T T T T T T T T T T 22 mb T —T— T

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
- -~ IAEA/PD-2019 - -~ IAEA/PD-2019
- -~ TENDL-2019* - 20mbd~ - TENDL-2019* &
X N.Mutsuro+ 1963 * MO kg N.Mutsuro+ 1963
X N.Mutsuro+ 1963 X N.Mutsuro+ 1963
10mbq + KKuriyama 1962 +  KKuriyama 1962
B 18mbT x
5mb1 x
16mbT %
B
1mbT 14 mb
500 ubt
12mbT
c c
8 2
° °
3 o
o @ 10mbT
% 100pbT ?
< H <4
o (5}
50 yb+ 8mb+
6mbT
10 b+
I 4mbT
S5pbt
2mbT
1pbt : oo+ SIS
500 nb
+ + + + + + t + -2mb + + + + + + + t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
S32(y,n)S31 -15044.33 keV

September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 15-P-31

16-S-32

16-S-34 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (S30 production)

MT28 (y,n+p) >>

S32 (y,2n) or S30 production log-log

S32 (y,2n) or S30 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO T
1mb{--~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
- -~ IAEA/PD-2019 650 yb{ =~ = IAEAPPD-2019
--- TENDL-2019 | - -~ TENDL-2019
500 g% AVeyssiere+ 1974 X AVeyssiere+ 1974
600 bt
550 b
500 bt
100 pb+
r 450 pb
50 b+
400 bt
c c
S 2 350ubt
=3 [%3
3 o
n 1z
@ & 300 b
S 10t o
o (5}
r 250 b+
5pbT
200 bt
150 b+
100 pb1
1pbT v
I 50 b+
sRBVF———"——— +—————— - 3 0 4 e
1 0 s o o e e B e B e B s o e e e B e e B B
) ) \ \ \ ) ) S0pbT ) ) ) ) ) ) ) )
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
S32(y,2n)S30 -28098.92 keV

September 2020

Incident gammas




OECD NEA Data Bank JANIS Book

<< 15-P-31 16-S-32 16-S-34 >>
<< MT16 (y,2n) MT28 (y,n+p) or MT5 (P30 production) MT103 (y,p) >>
S32 (y,n+p) or P30 production log-log S32 (y,n+p) or P30 production lin-log
S0mb 177 ENDF/B-VIII.O I =T T T T 1T 71177707 T T I 1T 1T T T T I T - =~ ENDF/B-VIII.O I T T T TTTTIT07000 i i I T T 771
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
X A.Veyssiere+ 1974 o X A.Veyssiere+ 1974
10mb] 4+  LKatz+ 1951 +  LKatz+ 1951
5mb
1 mbf
500 ub+
10mbT
_ 100wy j .
8 10Ub'j } g
5ubT
1 ub*j
500 b
100 nb*j
50nbT 0bT
1MeV 25 ;VIeV 5 h;IeV ? 10 l:AeV § 25 l:AeV 50 If/leV ? 100 ;\/IeV 1MeV 25 ;\Ae\/ 5 I\;ev ? 10 li/le\/ 25 ILIeV 50 l:AeV ? 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value
S32(y,d)P30 -18950.41 keV
S32(y,n+p)P30 -21174.97 keV

September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 14-Si-28

16-S-32

16-S-34 >>

<< MT28 (y,n+p)

MT103 (y,p) or MT5 (P31 production)

16-S-34 MT16 (y,2n) >>

S32 (y,p) or P31 production log-log

100 mb4 === ENDF/B-VIILO

- -~ JENDL/PD-2016.1
- == |AEA/PD-2019
50mb- -~ TENDL-2019*

X K.Shoda+ 1962

10mbT

5mbT

500 ub 1

100 ub 1

Cross section

50 bt

10 bt

5ubT

1 bt

500 nb-

S32 (y,p) or P31 production lin-log

=== ENDF/B-VII.O
=== JENDL/PD-2016.1
=== |AEA/PD-2019
- == TENDL-2019 *

X K.Shoda+ 1962

40mbT

30mbT

20mbT

Cross section

10mb T

Obt

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV 1 MeV

2.5MeV

5MeV

10 MeV 25 MeV

Incident energy

50 MeV/ 100 MeV

Reaction

Q-Value

S32(y,p)P31

-8863.96 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 16-S-32

16-S-34

20-Ca-48 >>

<< 16-S-32 MT103 (y,p)

MT16 (y,2n) or MT5 (S32 production)

MT28 (y,n+p) >>

S34 (y,2n) or S32 production log-log

S34 (y,2n) or S32 production lin-log

=== ENDF/B-VIII.O === ENDF/B-VIII.O
- == JENDL/PD-2016.1 - == JENDL/PD-2016.1
- == |AEA/PD-2019 - == |AEA/PD-2019
=== TENDL-2019* === TENDL-2019*
X Y.|. Assafiri+ 1984 X Y.|. Assafiri+ 1984
10 mb
5mb T
TmbT 10mbT
500 b+ I
c c
S S
3 B
& 100w+ &
2 f 2
S 50wt 5
10 pbt
5ubT
1ubT | ;
[ opb+— — —— — ——————— X
500 nb L
1MeV 25Mev 5 Mev RTIYY 25Mev 50Mev 100 Mev 1MeV 25Mev 5 MoV RTIY™Y 25Mev 50 MoV " 100Mev
Incident energy Incident energy
Reaction Q-Value
S34(y,2n)S32 -20058.79 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 16-S-32

16-S-34

22-Ti-46 >>

<< MT16 (y,2n)

MT28 (y,n+p) or MT5 (P32 production)

MT103 (y,p) >>

834 (y,n+p) or P32 production log-log

S34 (y,n+p) or P32 production lin-log

100 mb- ==~ ENDF/B-VIII.O === ENDF/B-VII.O
- == JENDL/PD-2016.1 - == JENDL/PD-2016.1
IAEA/PD-2019 11 mb IAEA/PD-2019
10mb4~~" TENDL-2019 * === TENDL-2019*
X Y.l Assafiri+ 1986 X Y.|. Assafiri+ 1986
— 10mbt
100 b+ 9mb-|
10pbT 8mb
1ubT 7 mb-
c 100 nb+ c
] S 6mby
=3 [%3
b 10nnt 3
3 1]
g g 5mb
S qmbt °
4mb
100 po+
3mb
10 pbt
2mb
1pbT
100 o+ 1mb
10+ 0b
T t t t ' t t t 1 b t t t t t t
1Mev 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
S34(y,d)P32 -18762.54 keV
S34(y,n+p)P32 -20987.11 keV
September 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 16-S-32 16-S-34 22-Ti-50 >>
<< MT28 (y,n+p) MT103 (y,p) or MT5 (P33 production) 17-CI-35 MT4 (y,n) >>
S34 (y,p) or P33 production log-log S34 (y,p) or P33 production lin-log
= == ENDF/B-VIIL.O i i i i T T T T 700 i i i i i i INIREEEREREER i === ENDF/B-VIIL.O i i i i IRREEERERRER i i i i i
100 mb4 ==~ JENDL/PD-2016.1 === JENDL/PD-2016.1
B 5
X Y.l.Assafiri+ 1986 X Y.I.Assafiri+ 1986 w
10 mb1 x
}
1 mb] 30mbt 1
wopf———————— Vg R T
10 ub+
-§ § 20 mb+ *
8 H I
] 0 B
© 100 nbt ©
10nb+
10mb1
1nbT
100 pb+
10pbT 0b+
1MeV 25 V‘VIeV 5 Mev ‘ 10 l\‘lleV 25 V\‘IleV 50 Il/le\/ ‘ 100 Me\/ 1MeV 25 Me\/ 5 Mev ‘ 10 Il/le\/ 25 Mev 50 I\‘Aev ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
S34(y,p)P33 -10883.36 keV

September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 16-S-32

17-CI-35

19-K-39 >>

<< 16-S-34 MT103 (y,p)

MT4 (y,n) or MT5 (CI34 production)

19-K-39 MT4 (y,n) >>

CI35 (y,n) or CI34 production log-log

CI35 (y,n) or CI34 production lin-log

50 mb{=== ENDF/B-VIII.O === ENDF/B-VIIL.O
=== JENDL/PD-2016.1* === JENDL/PD-2016.1*
— -~ IAEA/PD-2019 * 24 mb4{- -~ IAEA/PD-2019 *
=== TENDL-2019* === TENDL-2019*
2mbt
10mbt |
smbt 20mbt
18mb+
Tmb T 16 mb+
500 ubt I
5 § tmbT
° ki L
c c
e 3 +
3 3 12mb
£ 100pbt ] 3
Qo - -8
£ £ 10mbt
S Sowt S
8 mb
10 bt 6mb-|
SubT 4mb|
2mb
1ubT
3 0b
500 nb+-
; ; ; ; ; ! ; 2mb ; ; ! ! ! ;
1MeV 25MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
CI35(y,n)CI34 -12644.77 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 17-ClI-35

19-K-39

20-Ca-48 >>

<< 17-CI-35 MT4 (y,n)

MT4 (y,n) or MT5 (K38 production)

20-Ca-48 MT4 (y,n) >>

K39 (y,n) or K38 production log-log

=== JENDL/PD-2016.1* I
~ == |AEA/PD-2019 *
=== TENDL-2019*

10mb T

5mbT

1mbT

500 bt

100 b+

50 b+

Computed function

10 b

5ubT

1pbt

500 b1

Computed function

1 MeV

2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

K39 (y,n) or K38 production lin-log

~ == |AEA/PD-2019 *
=== TENDL-2019*

=== JENDL/PD-2016.1* I

10mbt

1 MeV

2.5MeV

5MeV

10 MeV 25 MeV 50 MeV/

Incident energy

100 MeV

Reaction

Q-Value

K39(y,n)K38

-13077.76 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 19-K-39

20-Ca-48

21-Sc-45 >>

<< 19-K-39 MT4 (y,n)

MT4 (y,n) or MT5 (Ca47 production)

MT16 (y,2n) >>

Ca48 (y,n) or Ca47 production log-log

100 mb -

50 mb

ENDF/B-VIIL.O
JENDL/PD-2016.1
IAEA/PD-2019
TENDL-2019 *

J.R Tompkins+ 2011

G.J.O'Keefe+ 1987

10 mb

5mb

1mb

500 b

Cross section

100 pb-t

50 b

10 b1

5ub-

Cross section

Ca48 (y,n) or Ca47 production lin-log

90 mb-

80 mb-

70 mb-

60 mb-

50 mb-

40 mb-

30 mb

20 mb-

10 mb-

0b-

1pb1 t t t t t + + + t
1MeV 2.5 MeV/ 5MeV 10 MeV 1MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ca48(y,n)Ca47 -9951.55 keV

September 2020

Incident gammas




OECD NEA Data Bank JANIS Book
<< 16-S-34 20-Ca-48 23-V-51 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Ca46 production) 21-Sc-45 MT4 (y,n) >>
Ca48 (y,2n) or Ca46 production log-log Ca48 (y,2n) or Ca46 production lin-log
100 mb - -~ ENDF/B-VIIL.O T T : : T — - -~ ENDF/B-VIILO T T T T TTTTT00T I I i T 17
==~ JENDL/PD-2016.1 - == JENDL/PD-2016.1
. R
50mb % GU.OKeefer 1987 X G.J.OKeefer 1987
50 mbT
25mbT I
10 mb i
+ 40mb T
5mbT I
25mbT r
§ _E 30mbT
Z 1mbT g
s 1 5 I
500 b T 20mb+
250 pb+ I
100 b 10 rnb—:
50 ub it
25 b1 [ T ———— £
1MeV 25 ;VIeV 5 N;eV ? 10 I:/Iev 25 h;lev 50 Iz/le\/ ? 100 ;\Aev 1MeV 25 ;\Ae\/ 5 I\;ev ? 10 Iz/le\/ 25 ILIeV 50 I:Aev ? 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ca48(y,2n)Ca46 -17227.86 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 20-Ca-48

21-Sc-45

22-Ti-46 >>

<< 20-Ca-48 MT16 (y,2n)

MT4 (y,n) or MT5 (Sc44 production)

22-Ti-46 MT4 (y,n) >>

Sc45 (y,n) or Sc44 production log-log

100 mb-| === JENDL/PD-2016.1 * i

IAEA/PD-2019 *
50 mb4-—"- TENDL-2019 *

10 mb

500 pb+

Computed function

100 ub

50 b+

10 pbt

5pbT

1ubt

Computed function

1 MeV 2.5MeV

5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Sc45 (y,n) or Sc44 production lin-log

|IAEA/PD-2019 *

- -~ TENDL-2019*
40 mb

=== JENDL/PD-2016.1* I

30mbT

20mb T

10mbt

1 MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV

Incident energy

Reaction

Q-Value

Sc45(y,n)Sc44

-11327.22 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 21-Sc-45

22-Ti-46

24-Cr-50 >>

<< 21-Sc-45 MT4 (y,n)

MT4 (y,n) or MT5 (Ti45 production)

MT28 (y,n+p) >>

50 mb+

ENDF/B-VIILO
JENDL/PD-2016.1
IAEA/PD-2019
TENDL-2019 *
R.E.Pywell+ 1979

10mb

5mb

1mb

500 b {

Cross section

100 pb-1

50 b

10 pb 1

5ub

1 b

500 b

Ti46 (y,n) or Ti45 production log-log

=== ENDF/B-VIII.O
- -~ JENDL/PD-2016.1
=== |AEA/PD-2019
30mbq--~ TENDL-2019*
X RE.Pywell+ 1979

20mbT

Cross section

10mb

Ti46 (y,n) or Ti45 production lin-log

1 MeV

2.5MeV

5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

1 MeV 2.5MeV

10 MeV 25 MeV 50 MeV/ 100 MeV

Incident energy

Reaction

Q-Value

Ti46(y,n)Ti45

-13189.32 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 16-S-34

22-Ti-46

26-Fe-54 >>

<< MT4 (y,n)

MT28 (y,n+p) or MT5 (Sc44 production)

MT104 (y,d) >>

Ti46 (y,n+p) or Sc44 production log-log

Ti46 (y,n+p) or Sc44 production lin-log

=== ENDF/B-VIII.O 9mb+==~= ENDF/B-VIIL.O
100mb- -~ JENDL/PD-2016.1* - -~ JENDL/PD-2016.1*
IAEA/PD-2019 * IAEA/PD-2019 *
10mb4{--~- TENDL-2019* - -~ TENDL-2019*
Tmb L /"" 8mb-
100 pb+ B
10pbt [ 7mb-
1ubT (
100nb - / Bmb] i
10t
g it S 5mb i
2 10pbt 3 5
3 3 A
§_ 10pbt ‘é_ 4 mb- % ‘
E it £ ;
o o
100 fo1 3mb-
10fb
1o+ 2mb
01
0.01fb 1mb-
0.001fb 1
1E-4 b1 0b
1E-5fb T
1MeV 25 MeV 5 h)leV ‘ 10 MeV 25 MeV 50 MeV 100 Me\/ 1MeV 25 Me\/ 5 Mev 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ti46(y.d)Sca4 -19447.52 keV
Ti46(y,n+p)Sc44 -21672.09 keV
September 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 8-0-18 22-Ti-46 30-Zn-64 >>
<< MT28 (y,n+p) MT104 (y,d) or MT5 (Sc44 production) 22-Ti-50 MT103 (y,p) >>
Ti46 (y,d) or Sc44 production log-log Ti46 (y,d) or Sc44 production lin-log
10 mbq{==- TENDL-2019* === TENDL-2019*
1 mbt 8 mb-
100 yb+ ! N
1ot j 7mbt
1ubt (
100 b+ iy Bmb-y
10nbt+
g it S 5mb
S 100 pb S
é 10pbt § 4mb
§ 1pbt g
100 b 3mb+
10T
iy 2mbt
0.1fb
0.01 1mbt
0.001 fo 1
1E-4fb1 0b
1E-5fb 1
1MeV 25 ;VleV Sh;IeV ? 10 If/leV 25 If/lev 50 l:/IeV ? 100 ;\Aev 1MeV 25 ;\Ae\/ 5 h;e\/ ? 10 ;vleV 25 If/lev 50 I:AeV ? 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value
Ti46(y,d)Sc44 -19447.52 keV
Ti46(y,n+p)Sc44 -21672.09 keV

September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 16-S-34

22-Ti-50

26-Fe-54 >>

<< 22-Ti-46 MT104 (y,d)

MT103 (y,p) or MT5 (Sc49 production)

23-V-51 MT16 (y,2n) >>

Ti50 (y,p) or Sc49 production log-log

Ti50 (y,p) or Sc49 production lin-log

=== ENDF/B-VIII.O i === ENDF/B-VIII.O
100mb___  JeNDLIPD-2016.1 16mb_ - JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
--- TENDL-2019* --- TENDL-2019* x
10mbq X  T.RSherwood+ 1962 X T.R.Sherwood+ 1962 x
14 mbT
1mb-
100 pb1 X
! 12mb T
10 ub1
THb 10mb 1
g 100 nb+ E
B T 8mbr x
] H
o fompt o
13 7]
<4 o
S S
1nb 6mb
100 pb1
4 mb
10pbt
1pbt+ %
2mb ’;
100 fo1
101 0b
T + + + + + + t t t t + + + t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ti50(y,p)Sc49 -12159.33 keV
September 2020 Incident gammas
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JANIS Book

<< 20-Ca-48 23-V-51 26-Fe-54 >>
<< 22-Ti-50 MT103 (y,p) MT16 (y,2n) or MT5 (V49 production) MT107 (y,a) >>
V51 (y,2n) or V49 production log-log V51 (y,2n) or V49 production lin-log
T T T T T T T T T T T T T L 22mb L B B S B B B T T T T T
——— ENDF/B-VIII.O ——— ENDF/B-VIII.O
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
25mbq -~~~ IAEA/PD-2019 -~ =~ IAEA/PD-2019
=== TENDL-2019* 20mb1="" TENDL-2019 *
[4  V.V.Varlamov+ 2003 [4  V.V.Varlamov+ 2003
X V.V.Varlamov+ 2003 X V.V.Varlamov+ 2003
+  AVeyssiere+ 1974 +  AVeyssiere+ 1974
10 mb 18 mbT
5mb T
16 mbT
25mbT
14mb1
Tmbt
| 12mbt
c c
2 2
B 500 pbT g
& b 10mbt
2 2
O 250 bt o
o o 5
8mb T 3 ;,
100 yb 1
r 6mb
50 b1
4mbT I *
25 b+
2mb
10pbT é‘%
B 0b
5ubT
+ + + + + + + -2mb + + + + + + + u
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
V51(y,2n)V49 -20384.53 keV

September 2020

Incident gammas




OECD NEA Data Bank JANIS Book

23-V-51 29-Cu-65 >>
<< MT16 (y,2n) MT107 (y,a) or MT5 (Sc47 production) 24-Cr-50 MT4 (y,n) >>
V51 (y,a) or Sc47 production log-log V51 (y,a) or Sc47 production lin-log
on| B = B
100 b Py F ""‘"‘"‘“”"”»’»’»‘»::::::;y_r_::::: :::: : D Anionors 1960
1ubT
10nb
100 pb:
1pbT
.§ 101 .‘5'; 500 pb1
0.001 fo1
1E-5 fb:
1E-7 fb:
1E-9 b1
1E-11 fb: 1 L O S S L U S . S S N S Do
1E-13 fb: | | | | | | | | | | | | | | | |
1MeV 25 Me\/ 5 h)\ev ‘ 10 ll/le\/ 25 l‘vleV 50 l\‘/\e\/ ‘ 100 Me\/ 1MeV 25 Mev 5 I\)IeV ‘ 10 !\‘IIeV 25 !\‘IIeV 50 llﬂe\/ ‘ 100 Mev
Incident energy Incident energy
Reaction Q-Value
V51(y,a)Sc47 -10292.12 keV
V51(y,p+t)Sca7 -30105.98 keV
V51(y,n+He3)Sc47 -30869.73 keV
V51(y,2d)Sc47 -34138.64 keV
V51(y,n+p+d)Sc47 -36363.21 keV
V51(y,2n+2p)Sc47 -38587.78 keV

September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 22-Ti-46

24-Cr-50

26-Fe-54 >>

<< 23-V-51 MT107 (y,a)

MT4 (y,n) or MT5 (Cr49 production)

25-Mn-55 MT17 (y,3n) >>

Cr50 (y,n) or Cr49 production log-log

Cr50 (y,n) or Cr49 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
4--- JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
100mby= 77 L EaPD2010 40mbIZZ 7 iaeaPD-2019
- -~ TENDL-2019* - -~ TENDL-2019*
X W.Del Bianco+ 1973 X W.Del Bianco+ 1973
+  W.E.Del Bianco+ 1962 +  W.E.Del Bianco+ 1962
10 mb
1mbT
30mbT
100 b+
c 10w <
2 2
2 o 20mbt
n 1z
2 1ubT a
< <4
o o
100 nb+
10 b 10mb+-
1nb
100 pb1
T 0b
10 Pb"‘ + + + + + + + + + + + t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cr50(y,n)Cr49 -13000.32 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

25-Mn-55

27-Co-59 >>

<< 24-Cr-50 MT4 (y,n)

MT17 (y,3n) or MT5 (Mn52 production)

26-Fe-54 MT4 (y,n) >>

Mn55 (y,3n) or Mn52 production log-log

Mn55 (y,3n) or Mn52 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
5mbq--- JENDL/PD-2016.1* - -~ JENDL/PD-2016.1*
IAEA/PD-2019 * IAEA/PD-2019 *
--- TENDL-2019* --- TENDL-2019*
X RAAlvarez+ 1979 X RAAlvarez+ 1979
3mb
1mbT
500 ub+
2mb
100 pb+
c [ c
2 2
B 50pbT °
] ]
2 ]
< <4
o (5}
10pbT 1mb
S5ubT
1pbt
r 0b
500 nb
%
1MeV 25 MeV 5 h)leV ‘ 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 25 Me\/ 5 Mev 10 Il/le\/ 25 MeV 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mn55(y,3n)Mn52 -31219.05 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 24-Cr-50 26-Fe-54 26-Fe-56 >>
<< 25-Mn-55 MT17 (y,3n) MT4 (y,n) or MT5 (Fe53 production) MT16 (y,2n) >>
Fe54 (y,n) or Fe53 production log-log Fe54 (y,n) or Fe53 production lin-log
— -~ ENDF/B-VIILO T TTTTTT7777TTd i i R - =~ ENDF/B-VIILO L N O A AL 7 7 N N -
=== JENDL/PD-2016.1* |==- JENDL/PD-2016.1*
100 mb - - - |AEA/PD-2019 * 70mby_" 7 AEAIPD-2019 *
=== TENDL-2019 * === TENDL-2019* B+
ome S o ol
X W.E.Del Bianco+ 1962 X W.E.Del Bianco+ 1962 +
+ L.Katz+ 1951 60 mb- + L.Katz+ 1951
10 mbt 55 mb+
SmbT 50 mb+
45mb 1
1 mbT- 4ombt
§ E |
£ 500 bt =
§ %00 § 35mbt
3 % [
o S 30mbt
o o L
100wt Bmbt
50 ub1 r
20mb T
15mb1
10 b1+ r
10mbT
5pbT F
5mbT
0b
1ubT
-5mb
500 nb + + + + + + + + + + + + + + + t
1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV

Incident energy

Incident energy

Reaction

Q-Value

Fe54(y,n)Fe53

-13378.32 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 23-V-51 26-Fe-54 26-Fe-56 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Fe52 production) MT28 (y,n+p) >>
Fe54 (y,2n) or Fe52 production log-log Fe54 (y,2n) or Fe52 production lin-log
= == ENDF/B-VII.O i i T T i i i i i i === ENDF/B-VII.O i i I REEREERREE i i I i i i
10mb{--- JENDL/PD-2016.1 - == JENDL/PD-2016.1
- == |AEA/PD-2019 6mb{--- IAEA/PD-2019
=== TENDL-2019* x === TENDL-2019* X
5mb{ %  S.S.Borodina+ 2000 . X $.S.Borodina+ 2000
x 55mbt
5mbT
1mbT
L 45mbt 2
500 bt
4mbT
35mbt
g 100 b 2
H Pl 8 amot
2 S0t 2
S S 25mbt
2mbT *
10t :
L 1.5mbt
5pbT
Tmbt
500 bt
Tt 0b
500 nb+-
; ; ; ; ! ; 500 b ; ; } ! ! ! } ;
1MeV 25MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Fe54(y,2n)Fe52 -24067.13 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 22-Ti-46

26-Fe-54

26-Fe-56 >>

<< MT16 (y,2n)

MT28 (y,n+p) or MT5 (Mn52 production)

MT103 (y,p) >>

Fe54 (y,n+p) or Mn52 production log-log

Fe54 (y,n+p) or Mn52 production lin-log

101220 SeNpLPD20t61 12mb17 2T N plPD 50t -
IAEA/PD-2019 * IAEA/PD-2019 *
10mb4~"" TENDL-2019 * === TENDL-2019*
% $.S.Borodina+ 2000 11mbq{ X  S.S.Borodina+ 2000
100 pb+
10 mb+
1ub 3
9mb T
10nb+
100 pbt 8mbT
b 7mbt
c c
S 10t 5
3 g 6mbT
] H
@ 01bT “
s S smbt
© 0001+ ©
1E5 DT 4mb
1E-7 o+ 3mb+
1E-9 fo+ bt
1E-11 b1
1mbT
1E-13 b1
0b
1E-15 b1
1E-1T o t : : : : : Amb : : t + + + t f
1 MeV 2.5 MeV/ 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV/ 5MeV 10 MeV/ 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Fe54(y,d)Mn52 -18682.92 keV
Fe54(y,n+p)Mn52 -20907.49 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 22-Ti-50

26-Fe-54

26-Fe-56 >>

<< MT28 (y,n+p)

MT103 (y,p) or MT5 (Mn53 production)

26-Fe-56 MT4 (y,n) >>

Feb54 (y,p) or Mn53 production log-log

100 enoFBvINO
1p4=-- JENDL/PD-2016.1
-~~~ IAEA/PD-2019
=== TENDL-2019*
% 8.8.Borodina+ 2000
10 mb{ —+  J-W.Norbury+ 1978

1mb
100 pb
10pbt+
1pbt

10nbT
1nb
100 pb+
10pbT
1pbT

Cross section

101
11
01fo1
0.01fb
0.001 b

1E-5fb
1E6foT
1E7fT
1E-8fb
1E-9fb

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

100 mb-{ =

Fe54 (y,p) or Mn53 production lin-log

ENDF/B-VIIL.O
JENDL/PD-2016.1
IAEA/PD-2019
TENDL-2019 *
S.S.Borodina+ 2000
J.W.Norbury+ 1978

L pspennanne SRS

1MeV

2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Reaction

Q-Value

Fe54(y,p)Mn53

-8853.37 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 26-Fe-54

26-Fe-56

27-Co-59 >>

<< 26-Fe-54 MT103 (y,p)

MT4 (y,n) or MT5 (Fe55 production)

MT16 (y,2n) >>

Fe56 (y,n) or Fe55 production log-log

Fe56 (y,n) or Fe55 production lin-log

=== ENDF/B-VIII.O i === ENDF/B-VIII.O
- -~ JENDL/PD-2016.1 — -~ JENDL/PD-2016.1
- == |AEA/PD-2019 ~ == |AEA/PD-2019
100 mb{--- TENDL-2019* 90mb]- -~ TENDL-2019* .
% S.8.Borodina+ 2000 % S.8.Borodina+ 2000 .
50 mbT
80mbT
10mbt 70 mb-
5mbT
60 mbT
5 1mbt S sombt
§ 500 bt 2
] 0
2 ?
] S 4ombt
S S
100 pbt
30mbT
50 yb 1
20mbT
10 ubt
10 mb
5ubT
0b
1 b1
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Fe56(y,n)Fe55 -11197.12 keV
September 2020 Incident gammas




OECD NEA Data Bank JANIS Book
<< 26-Fe-54 26-Fe-56 27-Co-59 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Fe54 production) MT28 (y,n+p) >>
Fe56 (y,2n) or Fe54 production log-log Fe56 (y,2n) or Fe54 production lin-log
= == ENDF/B-VII.O i i T T T i i i i i i T T 17117 === ENDF/B-VII.O i i N T i i ! i i i
=== JENDL/PD-2016.1 - == JENDL/PD-2016.1
I e 1 Rl
X S.S.Borodina+ 2000 X $.S.Borodina+ 2000
10mbt+
5mbT
10mbt
Tmbt
§ 500 ub 1 _E
5 5
100 o1
50 ub 1
10 b+
5ubT 0b
1MeV 25 ;VIeV 5 h;IeV ? 10 I:Aev 25 I:Aev 50 lf/IeV 100 ;\/IeV 1MeV 25 ;\Ae\/ 5 l\;ev 10 Ii/le\/ 25 ;vleV 50 I:Aev 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value
Fe56(y,2n)Fe54 -20495.23 keV
September 2020 Incident gammas
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JANIS Book

<< 26-Fe-54

26-Fe-56

28-Ni-58 >>

<< MT16 (y,2n)

MT28 (y,n+p) or MT5 (Mn54 production)

MT103 (y,p) >>

Fe56 (y,n+p) or Mn54 production log-log

=== ENDF/B-VIII.O
- -~ JENDL/PD-2016.1
IAEA/PD-2019
10mbv--- TENDL-2019*
% $.S.Borodina+ 2000
1mb
100 pb+
10pbt
1ubT
100 nb1

100 mb+

10nbT
1nb
100 pb+
10pbt
1pbT
100 b1
101
11
01T

Cross section

0.01fb
0.001 b1
1E-4fo
1E-5fb 1
1E-6 b
1E-7fo
1E-8fbT

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Fe56 (y,n+p) or Mn54 production lin-log

ENDF/B-VIII.O
JENDL/PD-2016.1
IAEA/PD-2019
TENDL-2019 *
$.S.Borodina+ 2000

1 MeV

2.5MeV

5MeV

10 MeV

Incident energy

25 MeV

50 MeV/

100 MeV

Reaction

Q-Value

Fe56(y,d)Mn54

-18185.22 keV

Fe56(y,n+p)Mn54

-20409.79 keV
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JANIS Book

<< 26-Fe-54

26-Fe-56

28-Ni-58 >>

<< MT28 (y,n+p)

MT103 (y,p) or MT5 (Mn55 production)

27-Co-59 MT4 (y,n) >>

Fe56 (y,p) or Mn55 production log-log

Fe56 (y,p) or Mn55 production lin-log

--- ENDF/B-VII.O 24mb{--- ENDF/B-VIILO
100 mb{=--~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
- -~ IAEA/PD-2019 - -~ IAEA/PD-2019
- -~ TENDL-2019* 22 mp4~ =~ TENDL-2019*
10mb-___SSBorodina+ 2000 % S.S.Borodina+ 2000
1mb 20mbT
mb+
100pbt- 18 mbt
1omw+ 16 mb+
TubT i 14mbt
5 / s .|
£ 100nbT £ 12mbt
3 o
n 1z
g omt g
] n o 10mby
o (5}
1nb smb+
100 pbt smbl-
10pb
P 4mbT
1pbT
2mb 1
100 fo1
0b
101
+ + + + + + t t -2mb t t t + + + t .
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Fe56(y,p)Mn55 -10183.67 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book
<< 26-Fe-56 27-Co-59 28-Ni-58 >>
<< 26-Fe-56 MT103 (y,p) MT4 (y,n) or MT5 (Co58 production) MT16 (y,2n) >>

Co59 (y,n) or Co58 production log-log Co59 (y,n) or Co58 production lin-log
— -~ ENDF/B-VIILO T T TTTTITT77T] T T r T - ——  ENDF/B-VIILO i RERREEERE i i R
=== JENDL/PD-2016.1* - == JENDL/PD-2016.1*
—— IAEA/PD-2019 90mby— |AEA/PD-2019
100 mbq - -~ TENDL-2019 * - — -~ TENDL-2019* N
X M.G.Davydov+ 1987 b X M.G.Davydov+ 1987 (™
50mb4_T RAAWarez+ 1979 ) 1 RAAwarez+ 1979
80mbt+ \
, N
4 1 1
10mbt 7 70mb |{
5mbt i Vi
60 mbt 1
it i}i
P
s 1mbT o SombT f *1]
g $ oo
8 s00ubt H PH
@ @ 40mbT 14 i
3 ¢ Py
S S } i
¥ W
100 b+ 30mbt g ‘rL ¥
B
50 b+ #
20mbt } 4
4
10+ s 10mb+ ‘i“}
5ubT . fﬁ
0b J
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Reaction
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Co59(y,n+2p)Mn56 -27967.46 keV
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<< 27-Co-59 28-Ni-58 28-Ni-60 >>
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Reaction Q-Value
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Reaction Q-Value
Ni58(y,2n)Ni56 -22463.83 keV
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<< 26-Fe-56

28-Ni-58

28-Ni-60 >>

<< MT16 (y,2n)

MT28 (y,n+p) or MT5 (Co56 production)

MT103 (y,p) >>
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Ni58 (y,n+p) or Co56 production lin-log

=== ENDF/B-VIII.O === ENDF/B-VIII.O
b= JENDL/PD-2016.1 - == JENDL/PD-2016.1
IAEA/PD-2019 8 mb IAEA/PD-2019
10mb4--- TENDL-2019* - -~ TENDL-2019*
X S.S.Borodina+ 2000 X $.S.Borodina+ 2000
100 b+
it 7mb
10nb+
100 pb - Bmb
1pb
101+ 5mbt
5§ O1bT 5
8 oottt 8 amt
3 1]
2 1ESHT 2
5} 3]
1E-7 fo+ 3mb+-
1E-9fo+
1E-11 o1 ambd
1E-13 b1
1E-15 b1
1mbT
1E-17 b+
1E-19 b1
0b
1E21 o
B30+ + + + + + + + + + + + + + ‘
1 MeV 2.5 MeV/ 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV/ 5MeV 10 MeV/ 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ni58(y,d)Co56 -17324.02 keV
Ni58(y,n+p)Co56 -19548.59 keV
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<< 26-Fe-56 28-Ni-58 28-Ni-60 >>
<< MT28 (y,n+p) MT103 (y,p) or MT5 (Co57 production) 28-Ni-60 MT4 (y,n) >>
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<< 28-Ni-58
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Reaction Q-Value
Ni60(y,n)Ni59 -11387.72 keV
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<< 28-Ni-58 28-Ni-60 29-Cu-63 >>
<< MT16 (y,2n) MT28 (y,n+p) or MT5 (Co58 production) MT103 (y,p) >>

Ni60 (y,n+p) or Co58 production log-log
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<< 28-Ni-58 28-Ni-60 29-Cu-63 >>
<< MT28 (y,n+p) MT103 (y,p) or MT5 (Co59 production) 28-Ni-61 MT4 (y,n) >>
Ni60 (y,p) or Co59 production log-log Ni60 (y,p) or Co59 production lin-log
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Reaction Q-Value
Ni60(y,p)Co59 -9532.37 keV
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Reaction Q-Value
Ni61(y,n)Ni60 -7820.12 keV
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<< 28-Ni-60 29-Cu-63 32-Ge-70 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Cu61 production) MT28 (y,n+p) >>
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Reaction Q-Value
Cu63(y,2n)Cub1 -19738.33 keV
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Reaction Q-Value

Cu63(y,d)Ni61 -14493.62 keV

Cu63(y,n+p)Ni61 -16718.19 keV

September 2020 Incident gammas




OECD NEA Data Bank JANIS Book
<< 28-Ni-60 29-Cu-63 29-Cu-65 >>
<< MT28 (y,n+p) MT103 (y,p) or MT5 (Ni62 production) MT111 (y,2p) >>
Cu63 (y,p) or Ni62 production log-log Cu63 (y,p) or Ni62 production lin-log
BN HERRRNN BRI S EEREART NN T
e 5 e
V.V.Varlamov+ 1995 V.V.Varlamov+ 1995
10 mb
Tmb 30mb
100 b+
10pbT
< T | L
.‘g 100 nb g
§ 10nbt §
1nbT
10mbt+
100 pb+
10 pbt
1pbt
100 fo1 0b
10+ [ [ [ [ [ [ [ | | | | | | | |
1MeV 25 !‘VIeV 5 Mev ‘ 10 Mev 25 !\‘IleV 50 Il/le\/ 100 Me\/ 1MeV 25 Me\/ 5 Mev ‘ 10 Il/le\/ 25 Mev 50 I\‘Aev ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cub63(y,p)Ni62 -6122.47 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 2-He-3

29-Cu-63

<< MT103 (y,p)

MT111 (y,2p) or MT5 (Co61 production)

29-Cu-65 MT4 (y,n) >>

Cu63 (y,2p) or Co61 production lin-log

Cu63 (y,2p) or Co61 production log-log

1--- ENDF/B-VIILO === ENDF/B-VIIL.O
10mb{--- JENDL/PD-2016.1 600 ub— - == JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
=== TENDL-2019 * === TENDL-2019 *
. M.L.P.Antunes+ 1995 M.L.P.Antunes+ 1995
100 pb 550 b
Tub T 500 b+
10nb+
1 450 bt
100 pb+
1 400 bt
1pbt
+ 350 b+
§ onT i s
g + g 00w
o 0ibt 4 »
4 + : 8
2 2 2500t
© 0001+ ©
1E5fT 20pb
BTt 150 b
1E9foT 100 b
1B ot 50 b+
E-13 b 0b
1E-15 b
} } " } } } S0 } } } } } } } }
1 Mev 25MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV. 1 MeV 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cub63(y,2p)Co61 -17259.64 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 29-Cu-63

29-Cu-65

30-Zn-64 >>

<< 29-Cu-63 MT111 (y,2p)

MT4 (y,n) or MT5 (Cu64 production)

MT28 (y,n+p) >>

Cu65 (y,n) or Cu64 production log-log

Cu65 (y,n) or Cu64 production lin-log

500mp{ ==~ ENOF/BVIIO 220 mb - -~ ENDF/B-VIILO
- == JENDL/PD-2016.1 - == JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
=== TENDL-2019 * === TENDL-2019*
V.V.Varlamov+ 1995 200 mb V.V.Varlamov+ 1995
100 mb- A.D.Antonov+ 1990 A.D.Antonov+ 1990
X G.E.Coote+ 1961 X G.E.Coote+ 1961
50 mb- + L.Katz+ 1951 180 mb- + L.Katz+ 1951
160 mb+
10mb+
+4
5mbT
140 mb+ +
}
Tmb+ 120 mb+ -
c c
'% 500 bt %
13 2 100 mbt+
3 1] T
g H
G 100 S gombt
50 b+
60 mb+
10 bt
sub 40mbt
20mbt
1 b
500 nb+ 0b
20 mb+
100 b ; ; ; : ! } ; ; ; ; ! ! ; ; ‘
1Mev 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cu65(y,n)Cu64 -9910.52 keV
September 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 29-Cu-63 29-Cu-65 30-Zn-64 >>
<< MT4 (y,n) MT28 (y,n+p) or MT5 (Ni63 production) MT103 (y,p) >>
Cub5 (y,n+p) or Ni63 production log-log Cu65 (y,n+p) or Ni63 production lin-log
100mb{222 SENpLPD01.1 11D ENoLrD20t:
IAEA/PD-2019 11 mb+ IAEA/PD-2019
10mb4~"" TENDL-2019 * === TENDL-2019*
V.V.Varlamov+ 1995 V.V.Varlamov+ 1995
1mb1 10mbT
100 b+ ombl
10pb T
8mbT
1pbT
100 b+ 7mbt
10nbt
s 5 embt
° 1nbt £
3 8
% 100pbt 2 s5mbt
o o
o o
10pb T
4mb+
1pbt
100+ 3mbt
10+ 2mb
1t
1mb
04t
0.01f 0b
0.001 o+
+ t + + : + + t t -1 mb- t t t t t t t t
1MeV 25MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cu65(y,d)Ni63 -14886.62 keV
Cu65(y,n+p)Ni63 -17111.19 keV

September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 29-Cu-63

29-Cu-65

30-Zn-67 >>

<< MT28 (y,n+p)

MT103 (y,p) or MT5 (Ni64 production)

MT107 (y,a) >>

Cub5 (y,p) or Ni64 production log-log

Cu65 (y,p) or Ni64 production lin-log

100 mbT T DR e Vo 18mb 1= ENDF/B-VIIl.0
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
~ == IAEA/PD-2019 === |AEA/PD-2019
--=- TENDL-2019* --=- TENDL-2019*
10 mb- V.V.Varlamov+ 1995 16 mb V.V.Varlamov+ 1995
Tmb] 14mbt
100 pbt 12mbt
10pb- 10mbT
c c
2 2
° kit
& b
» 1pb »  8mb
0 13
2 2
(%] 5]
100 nb1 6 mb
10nb 4mb
1nb 2mb+
100 pb+ 0b
1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Cu65(y,p)Ni64 -7453.77 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 23-V-51

29-Cu-65

32-Ge-76 >>

<< MT103 (y,p)

MT107 (y,a) or MT5 (Co61 production)

30-Zn-64 MT4 (y,n) >>

Cu65 (y,a) or Co61 production log-log

- == ENDF/B-VIILO
100 mb - -~ JENDL/PD-2016.1
IAEA/PD-2019

1mb4="" TENDL-2019

A.D.Antonov+ 1991

10 pbt+
100 nb
1nbT
10pbT
100 fo1
1fo1
0.01fo1
1E-4 b1

1E-6fo1

Cross section

1E-8fbT
1E-10fo1
1E-12fb
1E-14 o
1E-16 fo
1E-18 o
1E-20 fo

1E-22 o1

Cross section

1MeV

2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

-100 b

Cu65 (y,a) or Co61 production lin-log

- -~ ENDF/B-VIILO

- -~ JENDL/PD-2016.1

1.3 mb+ IAEA/PD-2019

- -~ TENDL-2019*
A.D.Antonov+ 1991

1.2mb

11mb+

900 pb—:
800 pb—:
700 pb—:
600 pb—:
500 pb—:
400 ub—:
300 pb—:
200 ub—:

100 pb 1

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV

Incident energy

50 MeV 100 MeV

Reaction Q-Value
Cub5(y,a)Co6b1 -6790.52 keV
Cub5(y,p+t)Cob61 -26604.38 keV
Cub5(y,n+He3)Co61 -27368.13 keV
Cub5(y,2d)Cob61 -30637.04 keV
Cub5(y,n+p+d)Cob1 -32861.61 keV
Cub5(y,2n+2p)Co61 -35086.18 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 29-Cu-65

30-Zn-64

30-Zn-65 >>

<< 29-Cu-65 MT107 (y,a)

MT4 (y,n) or MT5 (Zn63 production)

MT28 (y,n+p) >>

Zn64 (y,n) or Zn63 production lin-log

Zn64 (y,n) or Zn63 production log-log

- -~ ENDF/B-VIILO il - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1 130 mb{- -~ JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
--- TENDL-2019* -—- TENDL2019* +
100mb{ A  W.Del Bianco+ 1973 120mbd A  W.Del Bianco+ 1973 +
%  D.G.Owen+ 1968 %  D.G.Owen+ 1968
®  W.E.Del Bianco+ 1962 ®  W.E.Del Bianco+ 1962 +
50mby X G.ECoote+ 1961 X G.E Coote+ 1961
X T.Nakamura+ 1959 10mby % T.Nakamura+ 1959 N
+  LKatz+ 1951 F  LKatz+ 1951
100 mb +
10 mb
smba- 90 mb e
+
80mbT ¥
§ 1mbp § 7omby
‘g 500 pb ‘g
- H o 60mbt
13 7]
5 5
50 mb1-
100 yb+-
40mb
50 b+
30mbT
0o 20 mb+
S 10mbt
0b
1 b
I I I I 1 1 1 1 -10mb T T T T T T T
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zn64(y,n)Zn63 -11861.92 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 29-Cu-65

30-Zn-64

30-Zn-66 >>

<< MT4 (y,n)

MT28 (y,n+p) or MT5 (Cu62 production)

MT104 (y,d) >>

1b4
10 mb-
100 pb

Zn64 (y,n+p) or Cu62 production log-log
JENDL/PD-2016.1
IAEA/PD-2019
TENDL-2019 *

T.E.Rodrigues+ 2003
J.Goldemberg+ 1958

1pbt
10nb
100 pbt+
1pbt
10
0.1

1E-5fb

Cross section

1E-7 fb
1E-9 b
1E-11 b
1E-13 fb
1E-15 b
1E-17 fb
1E-19 fb
1E-21 fb
1E-23 fb
1E-25 fb
1E-27 fb

0.001 fb

Cross section

1MeV

2.5MeV 5MeV 10 MeV 25 MeV 50 MeV/

Incident energy

100 MeV

Zn64 (y,n+p) or Cub2 production lin-log

ENDF/B-VIII.O
JENDL/PD-2016.1
IAEA/PD-2019
TENDL-2019 *

T.E Rodrigues+ 2003
J.Goldemberg+ 1958

10mbT

1 MeV

2.5MeV

5MeV

10 MeV

Incident energy

25 MeV 50 MeV/ 100 MeV

Reaction

Q-Value

Zn64(y,d)Cu62

-16352.32 keV

Zn64(y,n+p)Cub2

-18576.89 keV

September 2020

Incident gammas




OECD NEA Data Bank JANIS Book

<< 22-Ti-46 30-Zn-64 30-Zn-66 >>

<< MT28 (y,n+p) MT104 (y,d) or MT5 (Cu62 production) 30-Zn-65 MT4 (y,n) >>

Zn64 (y,d) or Cu62 production log-log Zn64 (y,d) or Cu62 production lin-log
=== ENDF/B-VIIL.O === ENDF/B-VIII.O
1b4=-- JENDL/PD-2016.1 - == JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
=== TENDL-2019 *
X J.Goldemberg+ 1958

- == TENDL-2019 *

10 mb X J.Goldemberg+ 1958

100 pb 1
1pbt

10nbT
100 pbt+
1pbt
10mbT
10
0.1
0.001 fb

1E-5fbT

Cross section
Cross section

1E-7foT
1E9fb 1

1E-11fo1
1E-13 o
1E-15fb1

1E-17 o
1E-19 b
1E-21 o

1E23 0t . oIy

1E-25 o

127 t + + + t + t t t t t + + + t t
1MeV 25 MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 25 MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value

Zn64(y,d)Cu62 -16352.32 keV

Zn64(y,n+p)Cub2 -18576.89 keV

September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 30-Zn-64

30-Zn-65

30-Zn-67 >>

<< 30-Zn-64 MT104 (y,d)

MT4 (y,n) or MT5 (Zn64 production)

30-Zn-66 MT28 (y,n+p) >>

Zn65 (y,n) or Zn64 production log-log

Zn65 (y,n) or Zn64 production lin-log

=== JENDL/PD-2016.1 il === JENDL/PD-2016.1
- == TENDL-2019* - == TENDL-2019*
100 mb L T.E.Rodrigues+ 2003 90mb{ X  T.E.Rodrigues+ 2003
50 mb+
80 mb+
10 mb 70 mb+
5mbT
60 mb+
< 1mbT <
5 § somot
B 500 bt 2
Q 3
] 0
3 1]
g g somt
o o
100 b
30 mb+
50 pbt+ m
20 mb+
10 b+
5ubT 10 mb
0b
1ub
500 nb- + + + t t t t t t + t t t
1Mev 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 25MeV 5MeV 10 MeV 25 MeV/ 50 MeV 100 MeV/
Incident energy Incident energy
Reaction Q-Value
Zn65(y,n)Zn64 -7979.32 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 30-Zn-64

30-Zn-66

32-Ge-70 >>

<< 30-Zn-65 MT4 (y,n)

MT28 (y,n+p) or MT5 (Cu64 production)

MT104 (y,d) >>

Zn66 (y,n+p) or Cu64 production log-log

Zn66 (y,n+p) or Cub64 production lin-log

=== ENDF/B-VIII.O === ENDF/B-VIII.O
100 mbq--- JENDL/PD-2016.1 7mb+q=-~- JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
10 mb{~--~ TENDL-2019* === TENDL-2019*
X J.Goldemberg+ 1958 65mb{ X  J.Goldemberg+ 1958 .
1mb{ + A.El Sioufi+ 1957 + A.El Sioufi+ 1957 v,’
100 b1 6mb+
10pbt i
55mbT ;
1pbt it
100 nb 5mbT
10nbt
45mbt
1nbT
100 pb T 4mbt
c c
2 Mopbt 2
] S 35mbT
3 1pbt 7]
2 ?
o 100t g amt
o o
101
25mbT
1ot
0ot 2mb T
ooty 15mbt
0.001 o1
1E-4 bt Tmb T
1E-5 bt 500 o
1E-6 b x
1E-T T 0b
ey | | | | | | | | 500 pbT 1 1 1 1 1 1 1 1
1 MeV 2.5MeV 5MeV 10 MeV 25 MeV/ 50 MeV/ 100 MeV/ 1 MeV 2.5MeV 5MeV 10 MeV 25 MeV/ 50 MeV/ 100 MeV/
Incident energy Incident energy
Reaction Q-Value
Zn66(y,d)Cub4 -16610.42 keV
Zn66(y,n+p)Cub4 -18834.99 keV
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Incident gammas




OECD NEA Data Bank

JANIS Book

<< 30-Zn-64

30-Zn-66

32-Ge-70 >>

<< MT28 (y,n+p)

MT104 (y,d) or MT5 (Cu64 production)

30-Zn-67 MT4 (y,n) >>

Zn66 (y,d) or Cub4 production log-log

Zn66 (y,d) or Cu64 production lin-log

=== ENDF/B-VIII.O === ENDF/B-VIII.O il
100 mbq--- JENDL/PD-2016.1 7mb+q=-~- JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
10 mb{~--~ TENDL-2019* === TENDL-2019*
X J.Goldemberg+ 1958 65mb{ X  J.Goldemberg+ 1958
1mb{ + A.El Sioufi+ 1957 + A.El Sioufi+ 1957
100 b 6mb i
10 bt i
55mb+ /
1pbt it
100nb Smbt
10nbt i
45mbT i
1nbt
100 pb T 4mbt i
c < H
2 10pbt 2 ;
3 T 35mbT i
o fpbt o i
2 @ i
S 1000+ S 3mbt !
o o Pt
10+ i
25mbT
1T
0ot 2mb T
001 15mb
0.001fo
1E-4 bt Tmb T
1E5fbT so0 ot ;
1E6TT x
1E-Tfot 0b
ey I I . . . . . . 500 pbT I I I I I I I
1MeV 25MeV 5MeV 10 MeV/ 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV/ 5MeV 10 MeV/ 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zn66(y,d)Cub4 -16610.42 keV
Zn66(y,n+p)Cub4 -18834.99 keV

September 2020

Incident gammas




OECD NEA Data Bank JANIS Book
<< 30-Zn-65 30-Zn-67 30-Zn-70 >>
<< 30-Zn-66 MT104 (y,d) MT4 (y,n) or MT5 (Zn66 production) MT103 (y,p) >>
Zn67 (y,n) or Zn66 production log-log Zn67 (y,n) or Zn66 production lin-log
=== ENDF/B-VIIL.O i i I i i I i i i 120 mb4=-- ENDF/B-VIIL.O i IR B EEEE i i i i i i
- == JENDL/PD-2016.1 === JENDL/PD-2016.1
~ ~~ |AEA/PD-2019 — ~~ |AEA/PD-2019
=== TENDL-2019 * === TENDL-2019 *
100mb{ x  AM.Goryachev+ 1980 110mb4{ X  AM.Goryachev+ 1980
50 mb
100 mb
90 mb+
10 mb
smo L 80 mbt
70 mb
.g 1mbt g 60mbt
] H
@ 500 pb1 3
<] S 50mbt
o o
40mbt+
100 ub 1
S0t 30mb
20mb+
10 ub 10mb
5ubT
0b
: : ‘ : : : : : -10mb : : : : : : : :
1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zn67(y,n)Zn66 -7052.42 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 29-Cu-65

30-Zn-67

30-Zn-68 >>

<< MT4 (y,n)

MT103 (y,p) or MT5 (Cu66 production)

30-Zn-68 MT103 (y.p) >>

Zn67 (y,p) or Cu66 production log-log

— -~ ENDF/B-VILO il
- -~ JENDL/PD-2016.1
100 mb - - - |AEA/PD-2019
- -~ TENDL-2019*

X V.G.lvanchenko+ 1966

10 mb+

1mb

100 b+

10 bt

1 bt

100 nb1

Cross section

10nbT

1nb

100 po+

10 pbt

1pbT

100 fo1

10fb1

=== ENDF/B-VII.O
=== JENDL/PD-2016.1
=== |AEA/PD-2019
- == TENDL-2019 *
X V.G.Ilvanchenko+ 1966

30mbT

20mbT

Cross section

10mb T

Zn67 (y,p) or Cu66 production lin-log

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

1 MeV 2.5MeV

5MeV

10 MeV 25 MeV 50 MeV/ 100 MeV

Incident energy

Reaction

Q-Value

Zn67(y,p)Cu66

-8910.97 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 30-Zn-67

30-Zn-68

32-Ge-70 >>

<< 30-Zn-67 MT103 (y,p)

MT103 (y,p) or MT5 (Cu67 production)

30-Zn-70 MT4 (y,n) >>

Zn68 (y,p) or Cu67 production log-log

Zn68 (y,p) or Cu67 production lin-log

100mb{ - - - ENDF/B-VIILO — - -~ ENDF/B-VIILO il
- == JENDL/PD-2016.1 - == JENDL/PD-2016.1
IAEA/PD-2019 12 mb IAEA/PD-2019
| ==~ TENDL-2019 * mo__ - TENDL-2019 * x
10 mb X A.El Sioufi+ 1957 X A.El Sioufi+ 1957
11 mb+
1mb-
10 mb 1
100 ub
9mb
10 bt
8mb
1ubT
7mb
c c
S S
B 100nbt K]
g 'on 8 Gmb
3 1]
g H x
& oo S smb
1nb 4 mbA
100 pbt 3mb{
10pb 2mb
1mb
1pbt
0b
100 o1+
; ; ; } } ! ; Amb ; ; } ! ! ! } ;
1MeV 2.5 MeV/ 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV/ 5MeV 10 MeV/ 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zn68(y,p)Cub7 -9976.57 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 30-Zn-67

30-Zn-70

32-Ge-70 >>

<< 30-Zn-68 MT103 (y,p)

MT4 (y,n) or MT5 (Zn69 production)

32-Ge-70 MT4 (y,n) >>

Zn70 (y,n) or Zn69 production log-log

Zn70 (y,n) or Zn69 production lin-log

- -~ ENDF/B-VIILO i - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1* - -~ JENDL/PD-2016.1*
- -~ IAEA/PD-2019* 100 mb4 - -~ 'AEAPD-2019*
100 mb4--- TENDL-2019* - -~ TENDL-2019*
X AM.Goryachev+ 1980 X AM.Goryachev+ 1980
50 mbT 90 mb+
80mbT
10 mb
SmbT 70mb+
60 mb 1
§ '™ s
° °
@ 500 bt @ 50mbt
3 3
0 13
< <4
© © sombt
100 b+
50 b1 30mb
20mbT
10 ub1
st 10mb+
0b
1ubt
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zn70(y,n)Zn69 -9218.22 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 30-Zn-70

32-Ge-70

32-Ge-72 >>

<< 30-Zn-70 MT4 (y,n)

MT4 (y,n) or MT5 (Ge69 production)

MT16 (y,2n) >>

Ge70 (y,n) or Ge69 production log-log

Ge70 (y,n) or Ge69 production lin-log

--- ENDF/B-VII.O il 160 mb{ =~~~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
- -~ IAEA/PD-2019 - -~ IAEA/PD-2019
- -~ TENDL-2019* « - -~ TENDL-2019* M
100 mp X Mecarthy 1975 * 140 mb1_ X J-JMccarthy+ 1975
50 mb1
120 mb
10 mb 100 mb
S5mbT
80mbT
c c
2 2
s tmbT S eombT
n 1z
@ 500 ub 2
< <4
(5] S 4mbt
100 b1 20mb+
50 pb 1
0b
10pb x
! -20mb
SpbT x
-40 mb1
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ge70(y,n)Ge69 -11532.52 keV
September 2020 Incident gammas




OECD NEA Data Bank JANIS Book
<< 29-Cu-63 32-Ge-70 32-Ge-72 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Ge68 production) MT28 (y,n+p) >>
Ge70 (y,2n) or Ge68 production log-log Ge70 (y,2n) or Ge68 production lin-log
=== ENDF/B-VIIL.O T T T T T i T T T = == ENDF/B-VII.O i i i T T 7777771 i i i i i i
- -~ JENDLPD-2016.1 24mbY___  JENDLPD-2016.1
- == |AEA/PD-2019 - == |AEA/PD-2019
=== TENDL-2019* === TENDL-2019*
X J.JMccarthy+ 1975 22mb{ X  JJ:Mccarthy+ 1975
10mb T 20 mb+-
smb L 18 mb*i
16 mb1
. ’ 14mb
.g 1mbt "('E: 12 mb’:
3 i . & I
8 500t S tombt
S L © L
8mb T
6mb
100 b x
r 4mbT
50 “b’z 2mbt x
0b
+ + t t ; ; ; -2mb ; ; ; ; ; ; ; !
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ge70(y,2n)Geb8 -19725.73 keV
September 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 30-Zn-66 32-Ge-70 32-Ge-72 >>

<< MT16 (y,2n) MT28 (y,n+p) or MT5 (Ga68 production) MT103 (y,p) >>

Ge70 (y,n+p) or Ga68 production log-log Ge70 (y,n+p) or Ga68 production lin-log

L - ENDF/B-VIII.O T =T 1T 11 T 1177 T T T =1 T 1T T T 117 T 9mb{--- ENDF/B-VIILO i T T T T T —T

100 mb4{--- JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019

10mb4{--- TENDL-2019* --- TENDL-2019*
X J.J.Mccarthy+ 1973 KRIC TR 8mb X J.J.Mccarthy+ 1973
mbA

1mb
100 b
10 ub+
1pbt
100 nb
10nbT 6mbT

7mbT

1nbT
100 pb1
10pbt+
1pbt
100 fb1
10fb1
1fo1
0.1
0.01fb1
0.001fo+ 2mbt
1E-4 o
1E5fbT
1E-6fbT
1E-7T o1
1E-8fbT
1E9fbT
1E-10 b

5mbT

4mbT

Cross section
Cross section

3mbT

TmbT

1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV 1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV

Incident energy Incident energy

Reaction Q-Value

Ge70(y,d)Ga68 -16611.62 keV

Ge70(y,n+p)Gab8 -18836.19 keV

September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 30-Zn-68

32-Ge-70

39-Y-89 >>

<< MT28 (y,n+p)

MT103 (y,p) or MT5 (Ga69 production)

MT104 (y,d) >>

Ge70 (y,p) or Ga69 production log-log

100 mb{ ==~ ENDF/B-VIILO
--- JENDL/PD-2016.1
-~~~ IAEAPPD-2019
--- TENDL-2019*
10mb{_ X J-JMecarthy+ 1973

1mb

100 b+

10 bt

1 b

100 nb1

Cross section

10nb

1nb

100 po+

10 pbt

1pbT

=== ENDF/B-VII.O
=== JENDL/PD-2016.1
=== |AEA/PD-2019
- == TENDL-2019 *

X J.J.Mccarthy+ 1973

10mb

Cross section

Ge70 (y,p) or Ga69 production lin-log

100 fb + +
1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

1 MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV

Incident energy

Reaction

Q-Value

Ge70(y,p)Ga69

-8523.07 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 30-Zn-66

32-Ge-70

32-Ge-72 >>

<< MT103 (y,p)

MT104 (y,d) or MT5 (Ga68 production)

32-Ge-72 MT4 (y,n) >>

b === ENDF/B-VIIL.O
100 mb4 ==~ JENDL/PD-2016.1
IAEA/PD-2019
10mb4--- TENDL-2019*

X J.JMccarthy+ 1973

Ge70 (y,d) or Ga68 production log-log

1mb
100 b+
10 pb+
1pbt
100 nb
10nbT
1nbT
100 pb1
10pbt+
1pbt
100 fb1
10fb
1fo1
0.1
0.01fb1
0.001fo1
1E-4 o
1E5fbT
1E-6fbT
1E-7T o1
1E-8fbT
1E9fbT
1E-10 b

Cross section

9mb{---

ENDF/B-VIII.O
JENDL/PD-2016.1
IAEA/PD-2019
TENDL-2019 *

J.J.Mccarthy+ 1973

Ge70 (y,d) or Ga68 production lin-log

8mb

7mbT

6mbT

5mbT

4mbT

Cross section

3mbT

2mb

TmbT

1MeV

2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV/

100 MeV

1 MeV

2.5MeV 5MeV 10 MeV

Incident energy

100 MeV

Reaction

Q-Value

Ge70(y,d)Ga68

-16611.62 keV

Ge70(y,n+p)Gab8

-18836.19 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 32-Ge-70

32-Ge-72

32-Ge-73 >>

<< 32-Ge-70 MT104 (y,d)

MT4 (y,n) or MT5 (Ge71 production)

MT16 (y,2n) >>

Ge72 (y,n) or Ge71 production log-log

Ge72 (y,n) or Ge71 production lin-log

= == ENDF/B-VIIL.O i - == ENDF/B-VIIL.O
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
~ ~~ |AEA/PD-2019 ~ ~~ |AEA/PD-2019
=== TENDL-2019 * 140 mb{= -~ TENDL-2019 * %
100 mbA X J.J.Mccarthy+ 1975 X J.J.Mccarthy+ 1975
50 mbT x
120 mb
10mbt 100 mb+
5mbT
80mb+
c c
2 imop 2
3 8 eombT
o 500 ub1 »
13 7]
o o
o o
40mb+
100 pb -
50 b+ 20mb+
0b
10 pbt
5ubT
20mb+
Tub t t } t } } } } -40mb t t t t t t t f
1MeV 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV. 1MeV 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV.
Incident energy Incident energy
Reaction Q-Value
Ge72(y,n)Ge71 -10750.72 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 32-Ge-70 32-Ge-72 32-Ge-74 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Ge70 production) MT28 (y,n+p) >>
Ge72 (y,2n) or Ge70 production log-log Ge72 (y,2n) or Ge70 production lin-log
- -~ ENDF/B-VIIL.O RN i i I i 1 40mb{__ - ENDF/B-VIILO T T T T T —
|==- JENDL/PD-2016.1 - == JENDL/PD-2016.1
50 mb - == |AEA/PD-2019 - =~ |AEA/PD-2019
=== TENDL-2019* === TENDL-2019* x
X P.Carlos+ 1976 P X P.Carlos+ 1976
+  J.J.Mccarthy+ 1975 / +  J.J.Mccarthy+ 1975
f
10mb+ { 30mbt
i é
5mbT |
£ 2 2ombt
3 g
@ tmbt 3
8 , s
o r o
500 ub 1
10mbT
100 b+ x
50 ub—:
r 0b
1MeV 25 MeV 5 N}eV ‘ 10 I\‘Aev 25 I\‘Aev 50 MeV 100 MeV 1MeV 25 Me\/ 5 Mev ‘ 10 Il/le\/ 25 Mev 50 I\‘Aev ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ge72(y,2n)Ge70 -18166.63 keV

September 2020

Incident gammas



OECD NEA Data Bank

JANIS Book

<< 32-Ge-70

32-Ge-72

32-Ge-76 >>

<< MT16 (y,2n)

MT28 (y,n+p) or MT5 (Ga70 production)

MT104 (y,d) >>

Ge72 (y,n+p) or Ga70 production log-log

Ge72 (y,n+p) or Ga70 production lin-log

100 === ENDF/B-VIIL.O 6mb1~"" ENDF/B-VIII.O
- == JENDL/PD-2016.1 L p JENDL/PD-2016.1
100 mb IAEA/PD-2019 IAEA/PD-2019
=== TENDL-2019 * === TENDL-2019*
1mb4 X  JJMccarthy+ 1973 - ol - 55mb1{ X  J.J.Mccarthy+ 1973
ot e T -
! 5mb T
100 b
b 45mbt
10 pbt
P 4mbT x
100fo
14 35mbT
5 0011t s smot
3 14T I i
] » H
@ @ 25mbt %
g 1EshT z i
o o
1E-8 b1 ambt B
1E-10fo
11200+ 1.5mo
1E-14foT 1mbt
1E-16 fo
1E18 b1 S00 b
1E-20fo 0b x
1E-22 b r N
-500 b+
1E-24fo1 |
1 MeV 2.5MeV 5MeV 10 MeV 25 MeV/ 50 MeV/ 100 MeV/ 1 MeV 2.5MeV 5MeV 10 MeV 25 MeV/ 50 MeV/ 100 MeV/
Incident energy Incident energy
Reaction Q-Value
Ge72(y,d)Ga70 -16811.52 keV
Ge72(y,n+p)Ga70 -19036.09 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 32-Ge-70

32-Ge-72

32-Ge-76 >>

<< MT28 (y,n+p)

MT104 (y,d) or MT5 (Ga70 production)

32-Ge-73 MT4 (y,n) >>

100 EnpFBVIlO

- -~ JENDL/PD-2016.1
100 mb IAEA/PD-2019
- -~ TENDL-2019*

1mb4 X  JJMccarthy+ 1973

10 ubt
100 nb1-
1nbT
10 pbt
100 fo1-
11
0.01fb1
1E-4 b1
1E-6fo 1

Cross section

1E-8fo1
1E-10fo1
1E-12fb
1E-14 o1
1E-16 fo1
1E-18 o
1E-20 o1
1E-22 o
1E-24 o

Ge72 (y,d) or Ga70 production log-log

Cross section

1MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV/

Incident energy

100 MeV

-500 b+

Ge72 (y,d) or Ga70 production lin-log

|--- ENDFB-vIILO

- -~ JENDL/PD-2016.1
IAEA/PD-2019

- -~ TENDL-2019*

55mbq{ X  J.J.Mccarthy+ 1973

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV/

100 MeV

Reaction Q-Value
Ge72(y,d)Ga70 -16811.52 keV
Ge72(y,n+p)Ga70 -19036.09 keV

September 2020

Incident gammas




OECD NEA Data Bank JANIS Book

<< 32-Ge-72 32-Ge-73 32-Ge-74 >>
<< 32-Ge-72 MT104 (y,d) MT4 (y,n) or MT5 (Ge72 production) 32-Ge-74 MT4 (y,n) >>
Ge73 (y,n) or Ge72 production log-log Ge73 (y,n) or Ge72 production lin-log
- -~ ENDF/B-VIILO T T T TTTTTT0077770 I I I T T T TTTTTTT00000 I 140 mb- -~ ENDF/B-VIILO — T T : : T —
- == JENDL/PD-2016.1 - == JENDL/PD-2016.1
~ ~~ |AEA/PD-2019 ~ ~~ |AEA/PD-2019
- -~ TENDL-2019* 130 mb4{--- TENDL-2019*
100mb{_ X AM.Goryachev+ 1980 X AM.Goryachev+ 1980
s0mbk 120 mb-
110 mb
10 b4+ 100 mb T
Smb 90 b+
80mbT
"g mb § 70mbT
Q 3
o 500 bt -
8 a 60 mb
5} 3]
50 mb
100 pbt
40mb+
50 pb1
30mbT
20mb+
10 ub+ -
sut ) fombt
0b
1ubt 1 1 1 1 1 1 1 1 -10mbT I I I I I I I
1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ge73(y,n)Ge72 -6782.94 keV

September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 32-Ge-73

32-Ge-74

32-Ge-76 >>

<< 32-Ge-73 MT4 (y,n)

MT4 (y,n) or MT5 (Ge73 production)

MT16 (y,2n) >>

Ge74 (y,n) or Ge73 production log-log

Ge74 (y,n) or Ge73 production lin-log

= == ENDF/B-VIIL.O 140mb4 ="~ ENDF/B-VIIL.O
=== JENDL/PD-2016.1 * mbT__ - JENDL/PD-2016.1 *
~ ~~ |AEA/PD-2019 * ~~~ |AEA/PD-2019 *
=== TENDL-2019 * === TENDL-2019 * +
100 mb- X T.Renstrom+ 2016 X T.Renstrom+ 2016
4+ J.J.Mccarthy+ 1975 +  JJ.Mccarthy+ 1975
120 mb
50 mb+
100 mb+
10mb+
5mbT
80 mb-+
c c
S tmbp s
] S eombT
@ 500 b+ ®
3 1]
13 7]
o o
o o
40mbt
100 b+
50 b1
20mbT
10 bt
H 0b
5ubT
| 20mbt *
1ub
1Mev 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ge74(y,n)Ge73 -10196.24 keV
September 2020 Incident gammas




OECD NEA Data Bank JANIS Book

32-Ge-76 >>
32-Ge-76 MT4 (y,n) >>

32-Ge-74

<< 32-Ge-72
MT16 (y,2n) or MT5 (Ge72 production)

<< MT4 (y,n)

Ge74 (y,2n) or Ge72 production lin-log

Ge74 (y,2n) or Ge72 production log-log
100 M T Eommar —— v v —— . ENDHBVILO
+4--- JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
- == |AEA/PD-2019 === |AEA/PD-2019
50mb{--- TENDL-2019* B} --- TENDL-2019* |
X P.Carlos+ 1976 vf‘,‘&x 50mb{ X P.Carlos+ 1976 £
+  JJMccarthy+ 1975 i +  JJMccarthy+ 1975 /
R
25mbT ]
40mb T :f :,“
10 mb + L b ik
L
5mbT i M
. f .
3omb T kyeob
§ 25mbT 5 3 H by
8 g i
Q x by
n 1z
3 1]
§ imb . 4 L
= mb =
o 1 O 20mbt 5
500 Wb+
250 pb 10mbt +
100 b+ +
+ + i
0b
50 pb 1 1
25pbT : : : : : I I I I I I I I I I
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ge74(y,2n)Ge72 -16979.18 keV

September 2020 Incident gammas



OECD NEA Data Bank

JANIS Book

<< 32-Ge-74

32-Ge-76

34-Se-74 >>

<< 32-Ge-74 MT16 (y,2n)

MT4 (y,n) or MT5 (Ge75 production)

MT16 (y,2n) >>

Ge76 (y,n) or Ge75 production log-log

Ge76 (y,n) or Ge75 production lin-log

=== ENDF/B-VIIL.O il 130 mb-| === ENDF/B-VIIL.O
=== JENDL/PD-2016.1* === JENDL/PD-2016.1*
~ ~~ |AEA/PD-2019 * ~~~ |AEA/PD-2019 *
- -~ TENDL-2019* 120mb{ ==~ TENDL-2019* N
100mbq X  J.J.Mccarthy+ 1975 X JJ.Mccarthy+ 1975
50mb 110 mb
100 mb+
10mb+ wmbd
5mbT
80 mb+
70 mb
§ mbt s
° kil
8 so0pt & combT
3 1]
13 7]
o o
o O 50mb
100 o 40mbt
50 bt *
30mb+
20mb+
10 pbt el
SubT 10mb+
0b
e I I I I I I I | 40 mbt i i i i i i i
1Mev 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ge76(y,n)Ge75 -9427.25 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 32-Ge-74 32-Ge-76 33-As-75 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Ge74 production) MT28 (y,n+p) >>
Ge76 (y,2n) or Ge74 production log-log Ge76 (y,2n) or Ge74 production lin-log
=== ENDF/B-VIII.O i T T T TTTITT01 i i I i i i === ENDF/B-VIII.O 1 TT T 1 1 I 1 1 1
100 mb4--~- JENDL/PD-2016.1 -—-  JENDL/PD-2016.1
~ -~ IAEA/PD-2019 70 mb4- -~ IAEA/PD-2019
1--- TENDL-2019* === TENDL-2019*
X P.Carlos+ 1976 X P.Carlos+ 1976
50mb{ +  JJ.Mccarthy+ 1975 65mb1 +  J.J.Mccarthy+ 1975
60mb+
25mbT |
55mbT
10mb+ 50mb+
: 45mbt
5mb |
c o 4ombt
2 25mbt 4 I
H " 8 3smby
3 1] r
¢ S omt
(5} 1Tmb1 + (5] |
T 2Bmbt
500 pb1- r
20mb T
250 b 15mb 1
10mbT
100 b+ r *
T 5mbT
50 pbt- ob N
25+ + + + + + + t t s t t t + + t t .
1MeV 25MeV 5 Mev 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ge76(y,2n)Ge74 -15933.08 keV

September 2020

Incident gammas




OECD NEA Data Bank JANIS Book

<< 32-Ge-72 32-Ge-76 40-Zr-90 >>

<< MT16 (y,2n) MT28 (y,n+p) or MT5 (Ga74 production) MT104 (y,d) >>

GeT76 (y,n+p) or Ga74 production log-log Ge76 (y,n+p) or Ga74 production lin-log

1b4=-- ENDF/B-VIIL.O === ENDF/B-VIII.O
- -~ JENDL/PD-2016.1 3mb{ === JENDLPD-2016.1
IAEA/PD-2019 IAEA/PD-2019
10mby -~ TENDL-2019* --- TENDL-2019*
X J.J.Mccarthy+ 1973 X J.J.Mccarthy+ 1973
100 o

1 b

10nbT
100 pot+
1pbT
10fbT
0.1
0.001fo1
1E-5fbT
1E-7foT

Cross section
Cross section

1E-9fbT
1E-11fo
1E-13 o
1E-15 o
1E-17 o

1E-19 o1

1E-21 o

0b
1E-23 b1

1E-25 b

1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV 1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV

Incident energy Incident energy

Reaction Q-Value

Ge76(y,d)Gar4 -18299.01 keV

Ge76(y,ntp)Ga74 -20523.58 keV

September 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 32-Ge-72 32-Ge-76 40-Zr-90 >>

<< MT28 (y,n+p) MT104 (y,d) or MT5 (Ga74 production) MT107 (y,a) >>

Ge76 (y,d) or Ga74 production log-log Ge76 (y,d) or Ga74 production lin-log
1b4=-- ENDF/B-VIIL.O === ENDF/B-VIII.O
- == JENDL/PD-2016.1 Imb{="" JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
10mb{--- TENDL-2019*
X J.J.Mccarthy+ 1973
100 pb

- == TENDL-2019 *
X J.J.Mccarthy+ 1973

1 b
10nbT
100 pot+
1pbT
10fbT
0.1
0.001fo1

1E-5fbT

Cross section
Cross section

1E-7 o
1E-9fbT
1E-11fo
1E-13 o
1E-15 o
1E-17 o

1E-19 o1

1E-21 o

0b
1E-23 b1

1E-25 b

1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV 1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV

Incident energy Incident energy

Reaction Q-Value

Ge76(y,d)Gar4 -18299.01 keV

Ge76(y,ntp)Ga74 -20523.58 keV

September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 29-Cu-65

32-Ge-76

37-Rb-87 >>

<< MT104 (y,d)

MT107 (y,a) or MT5 (Zn72 production)

33-As-75 MT16 (y,2n) >>

Ge76 (y,a) or Zn72 production log-log

Ge76 (y,a) or Zn72 production lin-log

= == ENDF/B-VIIL.O

--- JENDL/PD-2016.1
IAEA/PD-2019

- - TENDL2019*

100 b AD.Antonov+ 1991

AD Antonov+ 1990

10 mb-

1ubT

10nb

100 pbt-

1pb

10fb

0.1fo1

0.001 fo1

Cross section

1E-5fbT

1E-7fo1

1E-9fb1

1E-11fo

1E-13 o

1E-15fb1

1E-17 o

=== ENDF/B-VIIL.O

=== JENDL/PD-2016.1
IAEA/PD-2019

- == TENDL-2019 *
A.D.Antonov+ 1991
A.D.Antonov+ 1990

100 wb+-

Cross section

0b

1MeV 2.5MeV 5MeV 10 MeV 25 MeV

Incident energy

100 MeV 1MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Reaction Q-Value
Ge76(y,0)Zn72 -7492.30 keV
Ge76(y,p+t)Zn72 -27306.17 keV
Ge76(y,n+He3)Zn72 -28069.92 keV
Ge76(y,2d)Zn72 -31338.83 keV
Ge76(y,n+p+d)Zn72 -33563.40 keV
Ge76(y,2n+2p)Zn72 -35787.96 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book
<< 32-Ge-76 33-As-75 34-Se-76 >>
<< 32-Ge-76 MT107 (y,a) MT16 (y,2n) or MT5 (As73 production) 34-Se-74 MT4 (y,n) >>
As75 (y,2n) or As73 production log-log As75 (y,2n) or As73 production lin-log
75mb4==~= JENDL/PD-2016.1 ! L A I A ! ! I ! ! ! T T T TITTTITTY ! === JENDL/PD-2016.1 I i i T T TTTIT7TTd i i I i i
~ == |AEA/PD-2019 ~ == |AEA/PD-2019
S0mb1=7 " U Vamors 2003 X7 Vv varmors 2003
I V.V.Varlamov+ 2003 fxﬁ% I V.V.Varlamov+ 2003
PN 40mbF
25mbT *
¢
10mbT * {
+ i ik
H I
5mb+ i 30mbT N
i it
25mb 4 \\i
3 i ]
g TmbT o mt o
S ¥ v
500 ub+ ‘ tf
250 ub+
j \
10mb :
100 yb *
50 bt I i
0b +
25 b+
1MeV 25 MeV 5 h)leV ‘ 10 l\‘AeV 25 l\‘AeV 50 MeV 100 MeV 1MeV 25 Me\/ 5 Mev ‘ 10 ll/le\/ 25 MeV 50 l\‘AeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
As75(y,2n)As73 -18223.83 keV
September 2020

Incident gammas



OECD NEA Data Bank JANIS Book

<< 32-Ge-76 34-Se-74 34-Se-76 >>
<< 33-As-75 MT16 (y,2n) MT4 (y,n) or MT5 (Se73 production) 34-Se-76 MT4 (y,n) >>
Se74 (y,n) or Se73 production log-log Se74 (y,n) or Se73 production lin-log
- JENDL/PD-20‘161' i i i N A i i I i i i AL B i - JENDL/PD-20‘161“ i i i ] i i I i i i
X A Gopachovs 1980 10mb17 3" ) Corvachov+ 1980
100 mb
100 mb
50 mb+
90 mb
10 mb+ 80mbt
5mb+
70 mb
_§ 1mbt § 60 mb-
8 H
® 500 pbt+ 13
@ @ 50mbt
4 o
o o
40mb+
100 ub
50 ub+ 30 mb1
. 20mb+
10t i "".i
T 10 mb+ ! :
5pbT 1 '
ob i [
Tubp ; ; " ! ! ! } ; ~10mb- ; ; ; ; ; ; ; ‘
1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Se74(y,n)Se73 -12057.52 keV

September 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 34-Se-74 34-Se-76 34-Se-77 >>
<< 34-Se-74 MT4 (y,n) MT4 (y,n) or MT5 (Se75 production) MT16 (y,2n) >>
Se76 (y,n) or Se75 production log-log Se76 (y,n) or Se75 production lin-log
=== JENDL/PD-2016.1 i i T T T T 700 i i i i i i INIREEEREREER i === JENDL/PD-2016.1 I T T T =TT T T I T T
~ == |AEA/PD-2019 ~ ~ = |AEA/PD-2019
=== TENDL-2019 * - -~ TENDL-2019*
X F Kitatani+ 2011 X F Kitatani+ 2011
100 mb+
50 mb1
10 mb £ ‘«\
s \ 100 mb-
S tmd s
8 H
o 500 pb-t 3
¢ ¢
o o
100 ub
50 ub1
10 ub1 ,
¥
Suy i
75 A O O Y S S
1 bt I I I | I I I I | | | | | | | |
1MeV 25 !‘VIeV 5 Mev ‘ 10 Mev 25 !\‘IIeV 50 Il/le\/ ‘ 100 Me\/ 1MeV 25 I‘\/IeV 5 I\)IeV ‘ 10 Mev 25 I:/IeV 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Se76(y,n)Se75 -11153.79 keV
September 2020

Incident gammas




OECD NEA Data Bank JANIS Book
<< 33-As-75 34-Se-76 34-Se-78 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Se74 production) 34-Se-77 MT4 (y,n) >>

Se76 (y,2n) or Se74 production log-log

Se76 (y,2n) or Se74 production lin-log

- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
50 mb{~ -~ I'AEAPD-2019 - -~ IAEAIPD-2019
--- TENDL-2019* - -~ TENDL-2019*
X V.V.Varlamov+ 2019 X V.V.Varlamov+ 2019 +
-+ P.Carlos+ 1976 -+ P.Carlos+ 1976
s
#
o
10mbt 30mbt j+¢+‘1+
F i ‘ 1
5mb I
c c
8 S 20mbT
8 3
@ 1mbt @
2 r ]
< <4
o F (5}
500 ubt
10mbT
100 pb+
50 ub—:
0b
1MeV 25 MeV 5 h)leV ‘ 10 l\‘AeV 25 l\‘AeV 50 MeV 100 MeV 1MeV 25 Me\/ 5 MeV ‘ 10 ll/le\/ 25 MeV 50 l\‘AeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Se76(y,2n)Se74 -19181.38 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 34-Se-76

34-Se-77

34-Se-78 >>

<< 34-Se-76 MT16 (y,2n)

MT4 (y,n) or MT5 (Se76 production)

34-Se-78 MT4 (y,n) >>

=== JENDL/PD-2016.1
=== TENDL-2019 *

X F Kitatani+ 2016

+  AM.Goryachev+ 1980

100 mb1

50 mb

10 mb

5mb

1mbT

500 bt

Cross section

100 pb+

50 b+

10 bt

5ubT

s

Se77 (y,n) or Se76 production log-log

#+

JENDL/PD-2016.1
TENDL-2019 *

F Kitatani+ 2016
A.M.Goryachev+ 1980

100 mb-

Cross section

Se77 (y,n) or Se76 production lin-log

1ub
1 MeV

2.5MeV

5MeV

10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

1MeV

2.5 MeV

5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Reaction

Q-Value

Se77(y,n)Se76

-7418.86 keV

September 2020

Incident gammas




OECD NEA Data Bank JANIS Book
<< 34-Se-77 34-Se-78 34-Se-80 >>
<< 34-Se-77 MT4 (y,n) MT4 (y,n) or MT5 (Se77 production) MT16 (y,2n) >>
Se78 (y,n) or Se77 production log-log Se78 (y,n) or Se77 production lin-log
L N N . ooy ==T LD | S SRR R S
- TENDL—Z_DWQ" - TENDL—2_019'
100 mb X F Kitatani+ 2011 120 mb- X F Kitatani+ 2011
S0mb 110 mb
100 mb
10 mb
90 mbT
5mbT
80mbT
§ 1mbT s Tombt
5 g
@ 500wt % comot
¢ ¢
© S sompt
100 b+
40 mb1
50 ub1
30mbT
100+ 20mb+
SubT 10mbt
0b
1ubT
+ + + + + + + + ~10mb + + + + + + + t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Se78(y,n)Se77 -10497.77 keV
September 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 34-Se-76 34-Se-78 34-Se-80 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Se76 production) 34-Se-80 MT4 (y,n) >>
Se78 (y,2n) or Se76 production log-log Se78 (y,2n) or Se76 production lin-log
=== JENDL/PD-2016.1 i i i i T T i i i i i i T T T T 700 i === JENDL/PD-2016.1 i i i 1] i i I i i i
75mbq._ . |AEA/PD-2019 50mb{ - -~ IAEA/PD-2019
- =~ TENDL-2019* - -~ TENDL-2019*
50mb4 X  V.V.Varlamov+ 2019 X V.V.Varlamov+ 2019 ¥
+  P.Carlos+ 1976 +  P.Carlos+ 1976 +
25mb 1
40mbT
10mbT i
5mbT |
30mbT
25mb F
g s
=3 [%3
8 3
@ 1mbT 2 L
o o
(&) B O 20mb
500 ub+ 3
250 b+
10mbT
100 b1 i
50 ub T
0b
25ub T
1MeV 25 MeV 5 N}eV ‘ 10 l\‘AeV ‘ 25 l\‘AeV 50 Mev ‘ 100 ‘MeV 1MeV 25 Me\/ 5 Mev ‘ 10 ll/le\/ 25 MeV 50 l\‘AeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Se78(y,2n)Se76 -17916.62 keV

September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 34-Se-78

34-Se-80

34-Se-82 >>

<< 34-Se-78 MT16 (y,2n)

MT4 (y,n) or MT5 (Se79 production)

MT16 (y,2n) >>

Se80 (y,n) or Se79 production log-log

Se80 (y,n) or Se79 production lin-log

=== JENDL/PD-2016.1 * I === JENDL/PD-2016.1 *
~— - IAEAPD-2019* ~— - IAEAPD-2019*
=== TENDL-2019* === TENDL-2019*
X S.A.Yates+ 2018 X S.AYates+ 2018
X F Kitatani+ 2010 X F Kitatani+ 2010
100mby 1 A'Makinaga+ 2009 X AMakinaga+ 2009
50 mbT
10 mb
Smb+ 100 mb+-
s 1mbT s
° kil
$ 500t &
3 1]
13 7]
< <4
S S
100 yb+-
50 b+
10 b+
5pbT %
£
b
0b =
1ubt
500 nb + + + + + + + + + + + + + + t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Se80(y,n)Se79 -9913.36 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

34-Se-80

34-Se-82 >>

<< 34-Se-78
<< MT4 (y,n)

MT16 (y,2n) or MT5 (Se78 production)

34-Se-82 MT4 (y,n) >>

Se80 (y,2n) or Se78 production log-log

Se80 (y,2n) or Se78 production lin-log

JENDL/PD-2016.1

=== JENDL/PD-2016.1 J=---
100mb{ "7 AEAPD2019 B5mb 177 TAEAPD-2019
=== TENDL-2019* === TENDL-2019*
X P.Carlos+ 1976 60 mp | PCarlos* 1976
50mbT ey "
B3 -
xi 0
g 55mbt
25mbT # X |
50 mb
10 mb: § 45mb+
Smb | s0mb T
§ 25mbT ‘ .E 35mbT
@ i @ 30mbt i,
g ; 3 X
o 1mb ! ° I 1
o 4 O 25mbt ;:\ x
L Yox
500 ub 1 ¥
20mb T %
250 b ; y
’ 15mbT
10mb+ i -
100 b+ I i
5mbT ;
50 ub+ i
0b %
25 b+
n n n n n n n Smb T n n n n n n n
1MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Se80(y,2n)Se78 -16876.19 keV

September 2020

Incident gammas



OECD NEA Data Bank JANIS Book

<< 34-Se-80 34-Se-82 35-Br-79 >>
<< 34-Se-80 MT16 (y,2n) MT4 (y,n) or MT5 (Se81 production) MT16 (y,2n) >>

Se82 (y,n) or Se81 production log-log Se82 (y,n) or Se81 production lin-log
- JENDL/PD-20161" i i T T T TTTITT01 i i I i i TTTTTTTIT70Td i ---JENDL/PD-20161“‘ i i T T TTTITT7Td i i I i i

~ == |AEA/PD-2019 * === |AEA/PD-2019 *
=== TENDL-2019* === TENDL-2019*

100 mb+

50 mbT

+ "/ A\
10 mb ; \)

100 mb-

1mb

500 ub 1

Computed function
Computed function

100 pb 1 S p

50 b1

10 b+

5ubt \

1ubt

500 nb- | | | | | | | | N N N N N N N N
1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Se82(y,n)Se81 -9276.22 keV

September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 34-Se-80

34-Se-82

39-Y-89 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Se80 production)

35-Br-79 MT4 (y,n) >>

Se82 (y,2n) or Se80 production log-log

Se82 (y,2n) or Se80 production lin-log

=== JENDL/PD-2016.1 === JENDL/PD-2016.1
— - IAEAPD-2019 80mby___ |AEAPD-2019
100 mb - -~ TENDL-2019 * --- TENDL-2019*
1 % Vv.v.varamov+ 2019 X V.V.Varlamov+ 2019
+  P.Carlos+ 1976 4 P.Carlos+ 1976
50 mbT 70 mb+
25mbT
60 mbT
10mb
smod : \% 50 b
§ 25mbt . 5
] 4 B 40mbt
Q i 3
n H 1z
[ i ]
"] H "
S 1mbt : 2
S 1 : S
+ 30mbT
500 ub+ :
250 yb 1 20mbT
0047 ombd
50 b+
0b
25 b+
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Se82(y,2n)Se80 -15977.03 keV
September 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 34-Se-82 35-Br-79 35-Br-81 >>
<< 34-Se-82 MT16 (y,2n) MT4 (y,n) or MT5 (Br78 production) 35-Br-81 MT4 (y,n) >>

Br79 (y,n) or Br78 production log-log Br79 (y,n) or Br78 production lin-log
v N IR R A RARA NN R RN N AR R D RSN . e T T T T T T

100 mb+

50 mb

10 mb

100 mb-

Computed function
o
8
5
Computed function

100 b

50 b+

10 b+

5ubT

b t t t t t t t t t t t t t t t t
1Mev 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Br79(y,n)Br78 -10687.32 keV

September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 35-Br-79

35-Br-81

36-Kr-86 >>

<< 35-Br-79 MT4 (y,n)

MT4 (y,n) or MT5 (Br80 production)

36-Kr-86 MT4 (y,n) >>

Br81 (y,n) or Br80 production log-log

-—- JENDUPD2016.1°] 7
- -~ TENDL-2019"

100 mb+ pd
50 mb+

10mb+ %

Computed function
o
8
k=3

100 b+

50 pb 1

10 bt

5ubT

1pbT

Br81 (y,n) or Br80 production lin-log

100 mb-

Computed function

=== JENDL/PD-2016.1 * I
=== TENDL-2019 *

e

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV

Incident energy

50 MeV

100 MeV

1MeV

2.5 MeV

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

Br81(y,n)Br80

-10159.32 keV

September 2020

Incident gammas




OECD NEA Data Bank JANIS Book

<< 35-Br-81 36-Kr-86 37-Rb-85 >>
<< 35-Br-81 MT4 (y,n) MT4 (y,n) or MT5 (Kr85 production) 37-Rb-85 MT4 (y,n) >>
Kr86 (y,n) or Kr85 production log-log Kr86 (y,n) or Kr85 production lin-log
500 Mo JenpLPD-2016.4 <] | T T T T T I T T T T 1T T T T T ——— JENDLPD-2016.1%] | T T TTTTTIT7IT7TTH I I I T
T Rmi 20 T3 R 2018
100 mb+ //,;77'/
50mbT /ﬂ"y
10mb j
5mbT *
< I < 100mbt i
% 1 mb- %
Z 500 b g
100 pb1+ ARG
10T £ \
5pbT 3‘; ':;::
0b : T
1ubT
1MeV 25 ;VIeV 5 h;eV ? 10 MeV 25 h;IeV 50 li/le\/ ? 100 ;\Aev 1MeV 25 ;\/IeV 5 I\;IeV ? 10 ;vleV 25 If/leV 50 l:/IeV ? 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value
Kr86(y,n)Kr85 -9856.68 keV
September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 36

-Kr-86

37-Rb-85

39-Y-89 >>

<< 36-Kr-86 MT4 (y,n)

MT4 (y,n) or MT5 (Rb84 production)

37-Rb-87 MT107 (y,a) >>

500 mb-{

100 mb+

50 mbT

10mbT

Cross section

100 ub

50 b+

10 bt

5ubT

Rb85 (y,n) or Rb84 production log-log

=== JENDL/PD-2016.1 * i
=== TENDL-2019 *
X M.G.Davydov+ 1987

Rb85 (y,n) or Rb84 production lin-log

200mb__ - TENDL-2019*

=== JENDL/PD-2016.1 * I

X M.G.Davydov+ 1987

100 mb1

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

1MeV

2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

Rb85(y,n)Rb84

-10479.65 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 32-Ge-76

37-Rb-87

40-Zr-96 >>

<< 37-Rb-85 MT4 (y,n)

MT107 (y,a) or MT5 (Br83 production)

39-Y-89 MT4 (y,n) >>

Rb87 (y,a) or Br83 production log-log

=== JENDL/PD-2016.1
10mb1_ - TENDL-2019*
X L.Katz+ 1951

100 pbF
1pbT
10nbT )
100 pbt+ ,,/;/
1pbt /
10fb1 i
01+ J
0.001 fb B
1E-5 b1

1E-7fo1

Cross section

1E-9fb 1
1E-11fo
1E-13fbT
1E-15 b
1E-17 o
1E-19 b
1E-21 o
1E-23 b1

1E-25 o

,,,,,,

Cross section

1MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

80 b~ " TENDL-2019 *

70 ubT

60 b+

50 b+

40 pb1

30ubt+

20+

10 bt

Rb87 (y,a) or Br83 production lin-log

=== JENDL/PD-2016.1

X L.Katz+ 1951

1 MeV 2.5MeV

5MeV

10 MeV

Incident energy

25 MeV

50 MeV 100 MeV

Reaction

Q-Value

Rb87(y,a)Br83

-8008.71 keV

Rb87(y,p+t)Br83

-27822.57 keV

Rb87(y,n+He3)Br83

-28586.33 keV

Rb87(y,2d)Br83

-31855.23 keV

Rb87(y,n+p+d)Br83

-34079.80 keV

Rb87(y,2n+2p)Br83

-36304.37 keV
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Incident gammas




OECD NEA Data Bank

JANIS Book

<< 37-Rb-85

39-Y-89

40-Zr-90 >>

<< 37-Rb-87 MT107 (y,a)

MT4 (y,n) or MT5 (Y88 production)

MT16 (y,2n) >>

Y89 (y,n) or Y88 production log-log

Y89 (y,n) or Y88 production lin-log

- -~ JENDL/PD-2016.1 = - -~ JENDL/PD-2016.1
500 mb-{—— IAEA/PD-2019 —— IAEA/PD-2019
- -~ TENDL-2019* 240 mb- -~ TENDL-2019*
X L.M.Young 1972 X L.M.Young 1972
100 mb 220 mb
50 mb1
200 mb1
10 mb 180 mb
5mbT i
160 mbT !
TmbT 140 mb1 i
c 3 4
S 50061 S i
H 8 120mbt 4
3 7] %
") 0 i
g is 8 %
5 10040 5 100mb x
50 pb+- &
¥
80 mb &
i
]
ot somb 4
5ubT
*
40 mb+
1 bt
20mbT
500 nb1
0b H
100 nb+
: : : : : : : : -20mbp : : : : : : :
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Y89(y,n)Y88 -11480.72 keV
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OECD NEA Data Bank

JANIS Book
<< 34-Se-82 39-Y-89 40-Zr-90 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Y87 production) MT103 (y,p) >>

Y89 (y,2n) or Y87 production log-log

Y89 (y,2n) or Y87 production lin-log

=== JENDL/PD-2016.1* I === JENDL/PD-2016.1* I
—— IAEAIPD-2019 24mby_ |AEA/PD-2019
=== TENDL-2019* - == TENDL-2019*
X Alepretre+ 1971 X Alepretre+ 1971
i 22mb T
20mbT
10mbt
r 18mb+
S5mbT
I 16 mb T
14mbt
c c r
8 2
° S 12mbt
] H
w 1mbT " r
13 [ 7]
o S 10mbt
S I S
500 pb'i o
6 mb
4 mb
100 b1
! N 2mb
50 bt 0b
F + + + + + + t 2mb t t + + + t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Y89(y,2n)Y87 -20832.63 keV
September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 32-Ge-70

39-Y-89

40-Zr-90 >>

<< MT16 (y,2n)

MT103 (y,p) or MT5 (Sr88 production)

40-Zr-90 MT4 (y,n) >>

Y89 (y,p) or Sr88 production log-log

Y89 (y,p) or Sr88 production lin-log

=== JENDL/PD-2016.1 22mb4{--~- JENDL/PD-2016.1
100 mb4 ==~ TENDL-2019 * - == TENDL-2019*
X E.Van Camp+ 1984 X E.Van Camp+ 1984
10 mb 20mb+
1mbT
18 mbT
100 b1
10pb- 16 mb T
TubT 14mb+
100 nbt
12mb+
5 0mT g "
e g
7] 1nb 7]
o o 1ombt
g H
5 100pbT 5
8mb
10pbt
1pbt 6 mb 1
100 o1+
4 mb
100+
1t 2mb 1
011+ e
0b
00101+
t t t t t t -2mb t t t t t t t
1MeV 2.5 MeV/ 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV/ 5MeV 10 MeV/ 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Y89(y,p)Sr88 -7075.75 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 39-Y-89

40-Zr-90

40-Zr-91 >>

<< 39-Y-89 MT103 (y,p)

MT4 (y,n) or MT5 (Zr89 production)

MT16 (y,2n) >>

Zr90 (y,n) or Zr89 production log-log

Zr90 (y,n) or Zr89 production lin-log

100b4==~ ENDF/B-VIIL.O === ENDF/B-VIII.O
=== JENDL/PD-2016.1* 22b4 === JENDL/PD-2016.1*
~ ~~ |AEA/PD-2019 ~ - |AEA/PD-2019
=== TENDL-2019 * === TENDL-2019*
| X A.Banu+ 2019 x X A.Banu+ 2019
10b 8 20bF
x
1b+ 18 b1
x
100 mb+ 16bT
14 b+
10 mb
x
s s 2T
B 1mbq B
Q 3
] 0
8 8 10b+ .
§ 100pt S
8bT
10pbT
6bt
1pb X
4bt
100 nb+ %
2bt
x
10nb+ 0b -
1nbt t t t t t t t 2b t t t t t t t
1MeV 2.5 MeV/ 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zr90(y,n)Zr89 -11967.86 keV
September 2020 Incident gammas




OECD NEA Data Bank JANIS Book
<< 39-Y-89 40-Zr-90 40-Zr-92 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Zr88 production) MT28 (y,n+p) >>
Zr90 (y,2n) or Zr88 production log-log Zr90 (y,2n) or Zr88 production lin-log
100mb{ 222 SENpLPD016.1 EERERRRLNAMY SN D B T R
222 Tenbioote: 26mb i
X V.V.varlamov+ 2018 S
omeT X Bk e @" -
W 22 mb
1mbt+ ' L
: 20 mb
100 b+ 3
18 mb
10 b1 16mb:
.g 1t ;-E, Mmb:
; ; 12mb
S 100t 5 L
10 mb
10nb 8mb
1nbT 6 mb
4mb
100 pbt
2mb
10pbT 0b
Teop : t t t t -2mb } } } t t t ;
1MeV 2.5MeV 5MeV 10 MeV 1MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zr90(y,2n)Zr88 -21286.17 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 32-Ge-76

40-Zr-90

64-Gd-160 >>

<< MT16 (y,2n)

MT28 (y,n+p) or MT5 (Y88 production)

MT103 (y,p) >>

Zr90 (y,n+p) or Y88 production log-log

1bq--- ENDFB-VIILO

- -~ JENDL/PD-2016.1
IAEA/PD-2019

10mb{--- TENDL-2019*

X D.Brajnik+ 1976

100 wbt

1ubt

10nbT

100 pbt-

1pbT

101

0.1fo1

0.001 fb

Cross section

1E-5fbT

1E-7foT

1E-9fbT

1E-11 o

1E-13 o

1E-15 o

1E-17 o

Cross section

1MeV

2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV/

100 MeV

Zr90 (y,n+p) or Y88 production lin-log

ENDF/B-VIII.O
JENDL/PD-2016.1
IAEA/PD-2019
TENDL-2019 *
D.Brajnik+ 1976

1 MeV

2.5MeV

5MeV

10 MeV

Incident energy

25 MeV

50 MeV/

100 MeV

Reaction

Q-Value

Zr90(y,d)Y88

-17609.26 keV

Zr90(y,n+p)Y88

-19833.83 keV
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OECD NEA Data Bank

JANIS Book

<< 39-Y-89

40-Zr-90

45-Rh-103 >>

<< MT28 (y,n+p)

MT103 (y,p) or MT5 (Y89 production)

MT104 (y,d) >>

Zr90 (y,p) or Y89 production lin-log

10b4---

100 mb - - -

ENDF/B-VIIL.O

JENDL/PD-2016.1 *

IAEA/PD-2019
TENDL-2019 *
D.Brajnik+ 1976

Zr90 (y,p) or Y89 production log-log

1mb+
10 pb+
100 nb
1nbt
10pbt+
100 fo
11
0.01fb1

1E-4fo1

Cross section

1E-6foT

1E-8fbT

1E-10 o

1E-12fb1

1E-14 o

1E-16 o

1E-18 o

1E-20 o

/—q.&x_x}ﬁx’éw
P

- -~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1*
- -~ IAEA/PD-2019
- -~ TENDL-2019*

X D.Brajnik+ 1976

30mbT

20mbT

Cross section

10mbT

1E-22 b
1MeV

2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV/

100 MeV

1 MeV 2.5MeV

10 MeV 25 MeV 50 MeV/ 100 MeV

Incident energy

Reaction

Q-Value

Zr90(y,p)Y89

-8353.11 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 32-Ge-76

40-Zr-90

<< MT103 (y,p)

MT104 (y,d) or MT5 (Y88 production)

40-Zr-91 MT4 (y,n) >>

Zr90 (y,d) or Y88 production log-log

1bq--- ENDFB-VIILO

- -~ JENDL/PD-2016.1
IAEA/PD-2019

10mb{--- TENDL-2019*

X D.Brajnik+ 1976

100 pb

1ubt

10nbT

100 pb-

1pbT

101

0.1fo1

0.001 fb

Cross section

1E-5fbT

1E-7foT

1E-9fbT

1E-11 o

1E-13 o

1E-15 o

1E-17 o

Cross section

1MeV

2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV/

100 MeV

Zr90 (y,d) or Y88 production lin-log

ENDF/B-VIII.O
JENDL/PD-2016.1
IAEA/PD-2019
TENDL-2019 *
D.Brajnik+ 1976

1 MeV

2.5MeV

5MeV

10 MeV

Incident energy

50 MeV/ 100 MeV

Reaction

Q-Value

Zr90(y,d)Y88

-17609.26 keV

Zr90(y,n+p)Y88

-19833.83 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book
<< 40-Zr-90 40-Zr-91 40-Zr-92 >>
<< 40-Zr-90 MT104 (y,d) MT4 (y,n) or MT5 (Zr90 production) 40-Zr-92 MT4 (y,n) >>
Zr91 (y,n) or Zr90 production log-log Zr91 (y,n) or Zr90 production lin-log
500 mb1{--- ENDF/B-VIILO T : : T — - -~ ENDF/B-VIILO TTTTTTTI7T00 i i I T
=== JENDL/PD-2016.1* 200 mbq=-~-~ JENDL/PD-2016.1 *
- == |AEA/PD-2019 ~ == |AEA/PD-2019
=== TENDL-2019 * === TENDL-2019 *
X H.Utsunomiya+ 2008 X H.Utsunomiya+ 2008
100 mbA A.M.Goryachev+ 1994 AM.Goryachevs 1994
50 mb1
10mb ‘
5mbT ‘X;'
i
g imp § P
3 S 100mbT Pt
@500 b o § 1
5 5 i
{;
100 b1+ :i
50 b1 :':
10p0+ i
5ub+ !
" 0b
1ubT
500 nb- + + + + + + + + + + + + + + t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zr91(y,n)Zr90 -7194.35 keV
September 2020

Incident gammas



OECD NEA Data Bank

JANIS Book

<< 40-Zr-91

40-Zr-92

40-Zr-94 >>

<< 40-Zr-91 MT4 (y,n)

MT4 (y,n) or MT5 (Zr91 production)

MT16 (y,2n) >>

500 Mot EnpFB VIO

- -~ JENDL/PD-2016.1
~ == |AEA/PD-2019
--- TENDL-2019*

X H.Utsunomiya+ 2008

100 mb+

50 mbT

10mbT

5mbT

1mb

500 pb+

Cross section

100 b+

50 bt

10 ub1

5ubT

1 bt

Zr92 (y,n) or Zr91 production log-log

=== ENDF/B-VIILO
=== JENDL/PD-2016.1
~ == |AEA/PD-2019
- == TENDL-2019 *

X H.Utsunomiya+ 2008

100 mb-

Cross section

Zr92 (y,n) or Zr91 production lin-log

i
1
H
H
H
H
H

1 MeV 2.5MeV

5MeV 10 MeV 25 MeV

Incident energy

50 MeV 100 MeV 1MeV

2.5 MeV

5MeV 10 MeV 25 MeV

Incident energy

50 MeV 100 MeV

Reaction

Q-Value

Zr92(y,n)Zr91

-8634.78 keV
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<< 40-Zr-90 40-Zr-92 42-Mo-98 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Zr90 production) 40-Zr-94 MT4 (y,n) >>
Zr92 (y,2n) or Zr90 production log-log Zr92 (y,2n) or Zr90 production lin-log
=== ENDF/B-VIII.O i i T i i I i i i === ENDF/B-VIII.O i TTTTTTITTT i i I i i i
=== JENDL/PD-2016.1* - == JENDL/PD-2016.1*
100 mb -~ - IAEA/PD-2019 * 80mbT___ |AEAPD-2019 %
==~ TENDL-2019* === TENDL-2019*
X V.V.Varlamov+ 2018 X V.V.Varlamov+ 2018
50 mbT
70 mb1
25mbT
60 mb1
10 mb
Smb 50 mb+
.§ 25mbT .§
H § 40mb
8 1mbt 8
T 30mbT
500 bt
250 ub 1 20mbT
100 ub: 10mb+
50 pb 1
0b
25 b1
1MeV 25 V‘VIeV 5 Mev ‘ 10 Mev 25 V\‘IleV 50 ll/le\/ ‘ 100 Me\/ 1MeV 25 MeV 5 Mev ‘ 10 MeV 25 l\‘AeV 50 ll/le\/ ‘ 100 Mev
Incident energy Incident energy
Reaction Q-Value
Zr92(y,2n)Zr90 -15829.12 keV
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<< 40-Zr-92

JANIS Book

<< 40-Zr-92 MT16 (y,2n)

40-Zr-94

40-Zr-96 >>
MT4 (y,n) or MT5 (Zr93 production) MT17 (y,3n) >>
Zr94 (y,n) or Zr93 production log-log Zr94 (y,n) or Zr93 production lin-log
- -~ ENDF/B-VIILO T T T TTTITT01 i i T 7 - ENDHBVINO T rrrrrrry T T |
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
~ ~~ |AEA/PD-2019 ~ ~~ |AEA/PD-2019
=== TENDL-2019 * === TENDL-2019*
100 mb4._X _ H-Utsunomiya+ 2008 X H.Utsunomiya+ 2008
50 mbt
10 mb
100 mb
5mbT
S tmot H 1
° s :
8 500t @ i
4 g i
o o ,; “
100 b+ f
50 pbt
# i
#
10pbT ‘;1"” v
Fais 1)
SubT 27 h\
0b d -
1ubT
1MeV 25Mev 5 Mev T 25Mev 50 Mev " 100 Mev 1MeV 25Mev 5 Mev RTIYYY 25 MV 50 Mev " 100Mev
Incident energy Incident energy
Reaction Q-Value
Zr94(y,n)Zr93 -8218.64 keV
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JANIS Book

<< 27-Co-59 40-Zr-94 42-Mo-96 >>
<< MT4 (y,n) MT17 (y,3n) or MT5 (Zr91 production) 40-Zr-96 MT4 (y,n) >>
Zr94 (y,3n) or Zr91 production log-log Zr94 (y,3n) or Zr91 production lin-log
25mb*___ ENDF/B-VIII.O i = T i i i i i i === ENDF/B-VIII.O i T T TTTIT7TTd i i I i i i
- == JENDL/PD-2016.1 14mb{--- JENDL/PD-2016.1
=== |AEA/PD-2019 === |AEA/PD-2019
=== TENDL-2019* x === TENDL-2019* x
X B.L.Berman+ 1967 X B.L.Berman+ 1967
10 mb 12mb
5mbT *
10mbT
25mb x*
8mbT
1mbT
L 6mbT
c c
2 500 bt 2
=3 [%3
3 & ampt
3 1]
8 250t 8
o o
2mbT
100 yb+
B 0b
50 b1 -~
2mbt <
25 bt *
-4mb
10pbt «
I -6 mb
Sub ; ; ! ! Lt ! ; ; ; ; ! ! ; ; ‘
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Incident energy

Reaction

Q-Value

Zr94(y,3n)Zr91

-23587.70 keV
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<< 40-Zr-94 40-Zr-96 42-Mo-92 >>
<< 40-Zr-94 MT17 (y,3n) MT4 (y,n) or MT5 (Zr95 production) MT107 (y,a) >>
Zr96 (y,n) or Zr95 production log-log Zr96 (y,n) or Zr95 production lin-log
11D SewbLrpa0ied 180m0 1222 N R0
~ ~~ |AEA/PD-2019 ~ ~~ |AEA/PD-2019
=== TENDL-2019 * === TENDL-2019 *
100mb{ X  H.Utsunomiya+ 2010 120mbq % H.Utsunomiya+ 2010
4 H.Utsunomiya+ 2010 4+ H.Utsunomiya+ 2010
S0mb 110 mb
100 mb+
10 mb
90 mb+
5mbT
80 mb+
s 'mT g Tombt
k+ 5
3 500 bt 3 60 mb1
3 1]
¢ ¢
© S sompt
100 b+
40mbt
50 bt
30 mb+
10 b+ 20mbt
S 10mbt
0b
1 b
| | | | | | | | -10mb I I I I I I I
1Mev 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Zr96(y,n)Zr95 -7850.27 keV
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<< 37-Rb-87 40-Zr-96 41-Nb-93 >>
<< MT4 (y,n) MT107 (y,a) or MT5 (Sr92 production) 41-Nb-93 MT107 (y,a) >>
Zr96 (y,a) or Sr92 production log-log Zr96 (y,a) or Sr92 production lin-log
(LR Iy — — 1+
i
wml
100
.
il 10041
5 o] 5
—
Eonk
1E-11fb: ~~~~~~~
.|
1E-15fb: 0b
1MeV 2.5MeV 5MeV 10 MeV 1MeV 5MeV 100 MeV
Incident energy
Reaction Q-Value
Zr96(y,a)Sr92 -4996.77 keV
Zr96(y,p+t)Sr92 -24810.63 keV
Zr96(y,n+He3)Sr92 -25574.39 keV
Zr96(y,2d)Sr92 -28843.29 keV
Zr96(y,n+p+d)Sr92 -31067.86 keV
Zr96(y,2n+2p)Sr92 -33292.43 keV
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<< 40-Zr-96 41-Nb-93 68-Er-170 >>

<< 40-Zr-96 MT107 (y,a) MT107 (y,a) or MT5 (Y89 production) 42-Mo-92 MT4 (y,n) >>

Nb93 (y,a) or Y89 production log-log Nb93 (y,a) or Y89 production lin-log

1p4=== ENDF/B-VIILO === ENDF/B-VIII.O

— -~ JENDL/PD-2016.1* ———  JENDL/PD-2016.1*
10 mb+ IAEA/PD-2019 * IAEA/PD-2019 *

MY __ - TENDL-2019*

2mb{--- TENDL-2019*

100 pbt-

1ubT

10nb
100 pbt+
1pbt
10fb
0.1fb
0.001 fo
1E-5fT
1E-7fo1

Computed function
Computed function

1E-9fb1
1E-11fo
1E-13fbT
1E-15fb1
1E-17 o1
1E-19 o1

1E-21 b

1E-23 o

1E-25 b

1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value

Nb93(y,a)Y89 -1929.32 keV

Nb93(y,p+t)Y89 -21743.18 keV

Nb93(y,n+He3)Y89 -22506.93 keV

Nb93(y,2d)Y89 -25775.84 keV

Nb93(y,n+p+d)Y89 -28000.41 keV

Nb93(y,2n+2p)Y89 -30224.98 keV
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OECD NEA Data Bank

JANIS Book

42-Mo-94 >>

42-Mo-92

42-Mo-94 MT4 (y,n) >>

<< 40-Zr-96

MT4 (y,n) or MT5 (Mo91 production)

<< 41-Nb-93 MT107 (y,a)

Mo92 (y,n) or Mo91 production log-log

500 mb

ENDF/B-VIIL.O
JENDL/PD-2016.1 *
IAEA/PD-2019 *
TENDL-2019 *
N.Mutsuro+ 1959

100 mb+

50 mbT

10mb

5mbT

1mb

Cross section

500 ub1

100 pb

50 pb 1

10pbT

5ubT

1 MeV

2.5MeV

Cross section

Mo92 (y,n) or Mo91 production lin-log

i e

e

1=--- ENDF/B-VIIL.O
200mbYZ77 JeNpLPD-2016.1 *
- -~ |AEA/PD-2019*
- -~ TENDL-2019*
X N.Mutsuro+ 1959
180 mb
160 mb-
140 mb
120 mb
100 mb-
80mbT
60 mbT
40mb
20mbt
0b
1MeV

100 MeV

-12670.90 keV

Mo92(y,n)Mo91
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<< 42-Mo-92

42-Mo-94

42-Mo-95 >>

<< 42-Mo-92 MT4 (y,n)

MT4 (y,n) or MT5 (M0o93 production)

42-Mo-95 MT4 (y,n) >>

Mo94 (y,n) or Mo93 production log-log

Mo94 (y,n) or Mo93 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
100b47 =7 JENDLPD-201617 |--- JENDLPD-2016.1*
IAEA/PD-2019 * 50b IAEA/PD-2019 *
- -~ TENDL-2019* M - -~ TENDL-2019* M
X ABanut 2019 M X ABanu+ 2019
4+ H.Utsunomiya+ 2013 *@X‘ -+ H.Utsunomiya+ 2013
b
10bT &
L 40b
1bT
100 mb- 3004
c c [ x
2 2
° °
8 g .
o 10mbt -
13 7] L
< o x
o S 20bt *
Tmbt )
100 po- 10bT x
10 ubt
0b
1 bt
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mo94(y,n)Mo93 -9678.31 keV
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<< 42-Mo-94 42-Mo-95 42-Mo-96 >>
<< 42-Mo-94 MT4 (y,n) MT4 (y,n) or MT5 (Mo94 production) 42-Mo0-96 MT4 (y,n) >>
Mo95 (y,n) or Mo94 production log-log Mo95 (y,n) or Mo94 production lin-log
500 mb1{--- ENDF/B-VIILO T — T : : T ——T T : - -~ ENDF/B-VIILO NS B A A LA B R R A T T I -
- == JENDL/PD-2016.1 === JENDL/PD-2016.1
- -~ IAEA/PD-2019 200 mb{ - -~ AEA/PD-2019
=== TENDL-2019 * === TENDL-2019 *
X H.Utsunomiya+ 2013 X H.Utsunomiya+ 2013
100 mb1
50 mbT
10 mb1
5mb
5 1mbt 8 100mot
@ 500 bt 3
8 s
o o
100 pb
50 ub 1
10pbT
5pbT
0b
1ubT I I I I I I I | | | | | | |
1MeV 25 !‘VIeV 5 Mev 10 Mev 25 !\‘IleV 50 Il/le\/ ‘ 100 Me\/ 1MeV 25 Mev 5 I\)IeV ‘ 10 Mev 25 I:/IeV 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mo95(y,n)Mo94 -7369.12 keV
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<< 42-Mo-95

42-Mo-96

42-Mo-97 >>

<< 42-Mo-95 MT4 (y,n)

MT4 (y,n) or MT5 (Mo95 production)

MT17 (y,3n) >>

Mo96 (y,n) or Mo95 production log-log

Mo96 (y,n) or M0o95 production lin-log

500 b EnpF/B VIO - =~ ENDF/B-VIIL.O
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
- -~ IAEA/PD-2019 - -~ IAEA/PD-2019
--- TENDL-2019* - -~ TENDL-2019*
X H.Utsunomiya+ 2013 X H.Utsunomiya+ 2013
100 mb+
50 mbT
F
10 mb
5mb1
c c
S 2 100 mbt+
8 1mbT 3
n 1z
2 ]
o 500 ub 1 o
o (5}
100 ub
50 pb 1
10 b+
5pbT
0b
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mo96(y,n)Mo95 -9154.34 keV
September 2020 Incident gammas
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<< 40-Zr-94 42-Mo-96 42-Mo-98 >>
<< MT4 (y,n) MT17 (y,3n) or MT5 (Mo93 production) 42-Mo-97 MT4 (y,n) >>
Mo96 (y,3n) or Mo93 production log-log Mo96 (y,3n) or Mo93 production lin-log
ST - T T nb{IIT SRERNLC . EEEEERRRT ]
221 Tenbiooto: 221 Tenpiooto:
X H.Beil+ 1974 X H.Beil+ 1974
1omb- 12mb+
5mb,: 10mb T
8 mb
c - 6 mb
% Tmbt %
; . ; 4 mb+
5 5
500 pb+ -~
0b
-2mb
100 pb T
: -4 mb x
50 ub 1
1MeV 25 ;VIeV 5 h;IeV ? 10 I:AeV 25 I\?Ae‘\l 50 If/leV 100 ;\/IeV K ‘”1uMeV 25 ;\Ae\/ 5 I\;ev 10 Ii/le\/ 25 ;vleV 50 I:AeV 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value
Mo96(y,3n)Mo93 -26201.76 keV
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<< 42-Mo-96 42-Mo-97 42-Mo-98 >>
<< 42-Mo0-96 MT17 (y,3n) MT4 (y,n) or MT5 (M0o96 production) 42-Mo0-98 MT4 (y,n) >>
Mo97 (y,n) or Mo96 production log-log Mo97 (y,n) or M0o96 production lin-log
500 b1~~~ ENDF/B-VIILO i T T T T i — T T 200 mb+ ==~ ENDF/B-VIILO i N N A A i i T N
- == JENDL/PD-2016.1 === JENDL/PD-2016.1
~ ~~ |AEA/PD-2019 ~ ~~ |AEA/PD-2019
=== TENDL-2019 * PN === TENDL-2019 *
X H.Utsunomiya+ 2013 X H.Utsunomiya+ 2013
100 mb
50 mb
10 mb+
5mb
s s
5 imbt B 100 mbt
3 8
@ 500 pb1 3
o o
o o
100 ub+
50 ub1
10 ub+
5ubT
0b
1ubT
1MeV 25 !‘VIeV 5 Mev ‘ 10 Mev 25 !\‘IIeV 50 ll/le\/ ‘ 100 Me\/ 1MeV 25 I‘\/IeV 5 I\)IeV ‘ 10 Mev 25 Mev 50 l\‘/IeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mo97(y,n)Mo96 -6821.13 keV
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<< 42-Mo-97 42-Mo-98 42-Mo-100 >>
<< 42-Mo-97 MT4 (y,n) MT4 (y,n) or MT5 (Mo97 production) MT16 (y,2n) >>
Mo98 (y,n) or Mo97 production log-log Mo98 (y,n) or Mo97 production lin-log
500 mb{___" enpF/B-vIILO i = i i i =T T i 200 mb{ -~~~ ENDF/B-VIIL.O — T T : : T —
- == JENDL/PD-2016.1 === JENDL/PD-2016.1
~ == |AEA/PD-2019 ~ == |AEA/PD-2019
=== TENDL-2019 * === TENDL-2019 *
X H.Utsunomiya+ 2013 X H.Utsunomiya+ 2013
100 mb+
50 mbT
10 mb
5mbT
'% 1mbT % 100 mb-
Q 3
] 0
g 500 ub+ g
o o
100 ub
50 ub+
10 b
5ubT
0b
1 b + + + + + + + + + + + + + + + t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mo98(y,n)Mo97 -8642.60 keV
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<< 40-Zr-92 42-Mo-98 45-Rh-103 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (M096 production) MT17 (y,3n) >>
Mo98 (y,2n) or Mo96 production log-log Mo98 (y,2n) or Mo96 production lin-log
= == ENDF/B-VIIL.O i i i i T T T T 700 i i i i i i INIREEEREREER i === ENDF/B-VIIL.O i i i N I O I I I O i i I i i i
- == JENDL/PD-2016.1 === JENDL/PD-2016.1
100m 222 Teupizota 0moIZZC Ezots
4 X V.V.Varlamov+ 2018 }( X V.V.Varlamov+ 2018
50mb+ , 0mbd
i
25mbT
70 mb+
10 mb+
+ 60 mb
5mbT
H S 50mb+
5 25mbt $
3 8
g g 40 mb
O 1mbt ©
500 pbr- 30 mb-
250 pb - 20mbt+
100 b 10mbt
50 ub 1
0b
25 b+
1MeV 25 !‘VIeV 5 Mev ‘ 10 I\‘IIeV 25 !\‘IIeV 50 ll/le\/ ‘ 100 Me\/ 1MeV 25 l‘VIeV 5 Mev ‘ 10 l\‘/IeV 25 l\‘AeV 50 ll/le\/ ‘ 100 Mev
Incident energy Incident energy
Reaction Q-Value
Mo98(y,2n)Mo96 -15463.72 keV
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<< 42-Mo-96

42-Mo-98

42-Mo-100 >>

<< MT16 (y,2n)

MT17 (y,3n) or MT5 (M0o95 production)

42-Mo-100 MT4 (y,n) >>

Mo98 (y,3n) or Mo95 production log-log

Mo98 (y,3n) or Mo95 production lin-log

= == ENDF/B-VII.O === ENDF/B-VIIL.O
- == JENDL/PD-2016.1 14mb=-- JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
=== TENDL-2019* === TENDL-2019* +
X V.V.Varlamov+ 2018 X V.V.Varlamov+ 2018
10mb{ + HBei+ 1974 +  H.Beil+ 1974
[ 12mbT +
5mbT
L + i
10mb i
.
8mbT
1mb
c [ c
S S
3 r B
@ 5000t 5 om
3 1]
13 - 7]
o o
o + o
4mbT
100 b 2mbt
50 bt
L 0b
2mbt *
1MeV 25MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mo98(y,3n)Mo95 -24618.06 keV
September 2020 Incident gammas
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<< 42-Mo-98

42-Mo-100

46-Pd-105 >>

<< 42-Mo-98 MT17 (y,3n)

MT4 (y,n) or MT5 (M0o99 production)

MT17 (y,3n) >>

Mo100 (y,n) or Mo99 production log-log

Mo100 (y,n) or Mo99 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
- -~ IAEAIPD-2019 -~ IAEAPD-2019
--- TENDL-2019* - -~ TENDL-2019*
X H.Utsunomiya+ 2013 X H.Utsunomiya+ 2013
100mby 4 H.Ejiri+ 2011 +  H.Ejiri+ 2011
50 mb1
10 mb
5mb1
100 mb
c c
S tmbt 2
o o
& b3
@ 500 b o
0 13
< 2
(%) (5]
100 pb
50 bt
10pbT
5pbT
0b
1 b1
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Mo100(y,n)Mo99 -8294.22 keV
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<< 42-Mo-98 42-Mo-100 49-In-115 >>
<< MT4 (y,n) MT17 (y,3n) or MT5 (M0o97 production) 45-Rh-103 MT16 (y,2n) >>
Mo100 (y,3n) or Mo97 production log-log Mo100 (y,3n) or Mo97 production lin-log
= == ENDF/B-VII.O i i T T T T i i I i i i i === ENDF/B-VIIL.O i i i i IRREEERERRER i i i i i i
- -~ JENDL/PD-2016.1 24mbq--- JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
=== TENDL-2019* === TENDL-2019*
X H.Beil+ 1974 22mbq{ X  H.Beil+ 1974
20mbt
10mb+ L
3 18mbt
smot 16 mb+
14 mbt
c c 12mbT
=3 [%3
b & 10mbT
2 1mbT @ L
o o
5} S 8mbT
500 ub': 6mb
4 mb
2mb
0b
100 b+ I
L 2mb b
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1MeV 25 ;VIeV 5 !\;Iev ? 10 l:AeV 25 l:AeV 50 I:/IeV ? 100 ;VIaV 1MeV 25 ;\Ae\/ 5 n;ev ? 10 l:/le\/ 25 ILIeV 50 l:AeV ? 100 ;VIaV
Incident energy Incident energy
Reaction Q-Value
Mo100(y,3n)Mo97 -22862.26 keV
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<< 42-Mo-98

45-Rh-103

47-Ag-107 >>

<< 42-Mo-100 MT17 (y,3n)

MT16 (y,2n) or MT5 (Rh101 production)

MT103 (y,p) >>

100 mb-

Rh103 (y,2n) or Rh101 production log-log

JENDL/PD-2016.1 *
IAEA/PD-2019
TENDL-2019 *
V.V.Varlamov+ 2019
0.V.Bogdankevich+ 1962

50 mb
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5mb-

2.5mb-

Cross section

1mb
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250 b

100 pb-1
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0.V.Bogdankevich+ 1962

70 mb-
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Cross section

30 mb-
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Rh103 (y,2n) or Rh101 production lin-log

50 pb ob
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1MeV 2.5MeV 5MeV 10 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Rh103(y,2n)Rh101 -16762.33 keV
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<< 40-Zr-90

45-Rh-103

46-Pd-108 >>

<< MT16 (y,2n)

MT103 (y,p) or MT5 (Ru102 production)

46-Pd-105 MT4 (y,n) >>

Rh103 (y,p) or Ru102 production log-log

Rh103 (y,p) or Ru102 production lin-log
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==~ TENDL-2019* - == TENDL-2019*
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Incident energy Incident energy
Reaction Q-Value
Rh103(y,p)Ru102 -6214.27 keV
September 2020 Incident gammas




OECD NEA Data Bank JANIS Book
<< 42-Mo-100 46-Pd-105 46-Pd-106 >>
<< 45-Rh-103 MT103 (y,p) MT4 (y,n) or MT5 (Pd104 production) 46-Pd-106 MT4 (y,n) >>
Pd105 (y,n) or Pd104 production log-log Pd105 (y,n) or Pd104 production lin-log
L L T T T T T T T T T T T 240 mb L s B S S B B T T T T
S0mb N rb s016.1 111 SENoUrDz0t:
~ ~~ |AEA/PD-2019 ~ ~~ |AEA/PD-2019
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1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Pd105(y,n)Pd104 -7094.12 keV
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<< 46-Pd-105

46-Pd-106

46-Pd-108 >>

<< 46-Pd-105 MT4 (y,n)

MT4 (y,n) or MT5 (Pd105 production)

46-Pd-108 MT4 (y,n) >>

Pd106 (y,n) or Pd105 production log-log

Pd106 (y,n) or Pd105 production lin-log

500 mb4 ==~ ENDF/B-VIILO - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1 240 mbv- -~ JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
- -~ TENDL-2019* - -~ TENDL-2019*
X H.Utsunomiya+ 2010 2 | X H.Utsunomiya+ 2010
4+ H.Utsunomiya+ 2010 0 mb +  H.Utsunomiya+ 2010
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1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV

Incident energy

Incident energy

Reaction

Q-Value

Pd106(y,n)Pd105

-9560.92 keV
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Incident gammas



OECD NEA Data Bank

JANIS Book

<< 46-Pd-106

46-Pd-108

46-Pd-110 >>

<< 46-Pd-106 MT4 (y,n)

MT4 (y,n) or MT5 (Pd107 production)

MT103 (y,p) >>

Pd108 (y,n) or Pd107 production log-log

Pd108 (y,n) or Pd107 production lin-log

500 mb- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
--- JENDL/PD-2016.1* - -~ JENDL/PD-2016.1*
~— - IAEAPD-2019* 200mb - - - |AEAPD-2019 *
--- TENDL-2019* - -~ TENDL-2019*
X H.Utsunomiya+ 2010 X H.Utsunomiya+ 2010
4+ H.Utsunomiya+ 2010 +  H.Utsunomiya+ 2010
100 mb
50 mb1
10mbT
5mb-
c c
8 2
g 1mby 3 100mbT
] 0
2 ?
£ 500y g
o o
100 pb
50 b+
10pbt
5ubT
0b
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Pd108(y,n)Pd107 -9222.92 keV
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Incident gammas
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JANIS Book

<< 45-Rh-103

46-Pd-108

50-Sn-120 >>

<< MT4 (y,n)

MT103 (y,p) or MT5 (Rh107 production)

46-Pd-110 MT4 (y,n) >>

Pd108 (y,p) or Rh107 production lin-log

Pd108 (y,p) or Rh107 production log-log

1b === ENDF/B-VIIL.O i === ENDF/B-VIIL.O
100 mb{——-- JENDL/PD-2016.1 - == JENDL/PD-2016.1
IAEA/PD-2019 10 mb- IAEA/PD-2019
10mb4==" TENDL-2019 * === TENDL-2019* x
X  T.K.Deague+ 1969 X TKDeague+ 1969 "
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10pbt x
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1MeV 25MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Pd108(y,p)Rh107 -9949.17 keV
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OECD NEA Data Bank JANIS Book

<< 46-Pd-108 46-Pd-110 47-Ag-107 >>
<< 46-Pd-108 MT103 (y,p) MT4 (y,n) or MT5 (Pd109 production) 47-Ag-107 MT4 (y,n) >>
Pd110 (y,n) or Pd109 production log-log Pd110 (y,n) or Pd109 production lin-log
el SRl wmiz s
~ ~~ |AEA/PD-2019 * ~~~ |AEA/PD-2019 *
=== TENDL-2019 * h === TENDL-2019*
200 mbt
100 mb+ \
50 mb1+ 180 mb
160 mb-
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5mb] 140 mb
% -g 120 mb
'~_§ 1mb- %
9 & 100 mb
3 500 b 3
£ €
3 S somt
100 b1 60 mb1
50 pb 1
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10 pb1 20mb1
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1MeV 25 ;VIeV 5 h;eV ? 10 I:/IeV 25 !\“IleV 50 lz/le\/ ? 100 ;\Aev “ III1bMeV 25 ;\/IeV 5 I\;IeV ? 10 ;vleV 25 If/leV 50 l:/leV ? 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value
Pd110(y,n)Pd109 -8795.72 keV

September 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 46-Pd-110 47-Ag-107 47-Ag-109 >>
<< 46-Pd-110 MT4 (y,n) MT4 (y,n) or MT5 (Ag106 production) MT16 (y,2n) >>
Ag107 (y,n) or Ag106 production log-log Ag107 (y,n) or Ag106 production lin-log
somefz22 b, 1 [ T T I e A A A
- == |AEA/PD-2019 * - == |AEA/PD-2019 *
=== TENDL-2019 * === TENDL-2019 *
X N.Mutsuro+ 1959 X N.Mutsuro+ 1959
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200 mb1
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5mb
g 1 mbA % 100 mb T
o o
500 pb-{
100 ub+
50 pb 1
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10pbT
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1MeV 25 ;VIeV 5 N;eV ? 10 MeV 25 h;lev 50 Iz/le\/ ? 100 ;\Aev 1MeV 25 ;\/IeV 5 I\;IeV ? 10 ILIeV 25 If/leV 50 l:/IeV ? 100 ?MeV
Incident energy Incident energy
Reaction Q-Value
Ag107(y,n)Ag106 -9536.02 keV
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<< 45-Rh-103 47-Ag-107 49-In-115 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Ag105 production) 47-Ag-109 MT4 (y,n) >>
Ag107 (y,2n) or Ag105 production log-log Ag107 (y,2n) or Ag105 production lin-log
=== ENDF/B-VIII.O i i i T i i I i i TTTTTTTIT70Td i === ENDF/B-VIII.O i i i T i i I i i i T
=== JENDL/PD-2016.1* === JENDL/PD-2016.1*
100 mb- IAEA/PD-2019 * 80 mb-] IAEA/PD-2019 *
|=-- TENDL-2019 * XX === TENDL-2019*
X 0.V.Bogdankevich+ 1962 x X 0.V.Bogdankevich+ 1962
50 mb+ 1
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5mb
g 25mb 8 womt
o o
1mb - 30mbt
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Incident energy Incident energy
Reaction Q-Value
Ag107(y,2n)Ag105 -17478.33 keV

September 2020 Incident gammas
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JANIS Book

<< 47-Ag-107

47-Ag-109

49-In-115 >>

<< 47-Ag-107 MT16 (y,2n)

MT4 (y,n) or MT5 (Ag108 production)

49-In-115 MT4 (y,n) >>

Ag109 (y,n) or Ag108 production log-log

500 mb4 === ENDF/B-VII.O

260 mb

Ag109 (y,n) or Ag108 production lin-log

=== ENDF/B-VIIL.O
- -~ JENDL/PD-2016.1* - -~ JENDL/PD-2016.1*
IAEA/PD-2019 * IAEA/PD-2019 *
- -~ TENDL-2019* - 240mb -~ - TENDL-2019* ,
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/ i
100 mb /’ 220 mb1
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1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ag109(y,n)Ag108 -9183.92 keV
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<< 47-Ag-109 49-In-115 50-Sn-112 >>
<< 47-Ag-109 MT4 (y,n) MT4 (y,n) or MT5 (In114 production) MT16 (y,2n) >>
In115 (y,n) or In114 production log-log In115 (y,n) or In114 production lin-log
=== JENDL/PD-2016.1 * I i i i T i i I i i TTTTTTTIT70Td i === JENDL/PD-2016.1 * I 1 1 TTTTITIT00 1 1 I 1 1 1
500 mb{- -~ IAEA/PD-2019 * ~ == |AEA/PD-2019 *
- -~ TENDL-2019* 260 mb{~--~- TENDL-2019*
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200 mb
10mbT 180 mb
SmbT 160 mb-
§ § 140 mb
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1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
In115(y,n)Iin114 -9037.86 keV

September 2020 Incident gammas
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JANIS Book

<< 47-Ag-107

49-In-115

50-Sn-112 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (In113 production)

MT17 (y,3n) >>

In115 (y,2n) or In113 production log-log

In115 (y,2n) or In113 production lin-log

--- JENDL/PD-2016.1* JENDL/PD-2016.1 *
- -~ IAEA/PD-2019* IAEA/PD-2019 *
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Incident energy Incident energy
Reaction Q-Value
In115(y,2n)In113 -16311.86 keV
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<< 42-Mo-100

49-In-115

50-Sn-117 >>

<< MT16 (y,2n)

MT17 (y,3n) or MT5 (In112 production)

50-Sn-112 MT4 (y,n) >>

In115 (y,3n) or In112 production log-log

In115 (y,3n) or In112 production lin-log

25mb{--- JENDLPD-2016.1+] ——— JENDLPD-2016.1%| |
IAEA/PD-2019 * IAEA/PD-2019 *
- -~ TENDL-2019* 14 mb4{--- TENDL-2019*
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Incident energy Incident energy
Reaction Q-Value
In115(y,3n)In112 -25760.30 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 49-In-115

50-Sn-112 50-Sn-114 >>

<< 49-In-115 MT17 (y,3n)

MT4 (y,n) or MT5 (Sn111 production) MT16 (y,2n) >>

Sn112 (y,n) or Sn111 production lin-log

Sn112 (y,n) or Sn111 production log-log

L) ENDF/B-VIILO - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
500 mb{ -~~~ IAEAPD-2019 -~ =~ |AEAPD-2019
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Incident energy Incident energy
Reaction Q-Value
Sn112(y,n)Sn111 -10787.38 keV
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<< 49-In-115 50-Sn-112 50-Sn-114 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Sn110 production) 50-Sn-114 MT4 (y,n) >>
Sn112 (y,2n) or Sn110 production log-log Sn112 (y,2n) or Sn110 production lin-log
= == ENDF/B-VIIL.O i i i i T T T T 700 i i i i i i INIREEEREREER i - == ENDF/B-VIIL.O i i i = i i I i i i =TT
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Incident energy Incident energy
Reaction Q-Value
Sn112(y,2n)Sn110 -18955.69 keV

September 2020 Incident gammas




JANIS Book

50-Sn-116 >>
MT16 (y,2n) >>

OECD NEA Data Bank
<< 50-Sn-112 50-Sn-114
<< 50-Sn-112 MT16 (y,2n) MT4 (y,n) or MT5 (Sn113 production)
Sn114 (y,n) or Sn113 production lin-log
300 mb{ ==~ ENDF/B-VIIl.O T T TP TTTTTTVINY i i T i T 1

Sn114 (y,n) or Sn113 production log-log

TENDL-2019 *

V.V.Varlamov+ 2009
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1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn114(y,n)Sn113 -10302.94 keV

September 2020

Incident gammas



OECD NEA Data Bank JANIS Book

<< 50-Sn-112 50-Sn-114 50-Sn-116 >>

<< MT4 (y,n) MT16 (y,2n) or MT5 (Sn112 production) 50-Sn-116 MT4 (y,n) >>

Sn114 (y,2n) or Sn112 production log-log Sn114 (y,2n) or Sn112 production lin-log

- -~ ENDF/B-VIILO T T I 100 mb-— - ENDF/B-VIILO
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
~ -~ IAEAPPD-2019 —— - IAEAPD-2019
100 mbq = -~ TENDL-2019 * X - -=- TENDL-2019* .
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1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn114(y,2n)Sn112 -18047.30 keV
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<< 50-Sn-114 50-Sn-116 50-Sn-117 >>
<< 50-Sn-114 MT16 (y,2n) MT4 (y,n) or MT5 (Sn115 production) MT16 (y,2n) >>
Sn116 (y,n) or Sn115 production log-log Sn116 (y,n) or Sn115 production lin-log
=== ENDF/B-VIII.O I i i i T i i I i i i === ENDF/B-VIIL.O i i T T TTTITT7Td i i I i i i
500 mb{~-~-~- JENDL/PD-2016.1 300 mb{ === JENDL/PD-2016.1
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Incident energy Incident energy
Reaction Q-Value

-9563.45 keV

Sn116(y,n)Sn115
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<< 50-Sn-114

50-Sn-116

50-Sn-117 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Sn114 production)

50-Sn-117 MT4 (y,n) >>

Sn116 (y,2n) or Sn114 production log-log

Sn116 (y,2n) or Sn114 production lin-log

=== ENDF/B-VIII.O === ENDF/B-VIIL.O
-~ JENDL/PD-2016.1 120mb___ JENDLPD-2016.1
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Incident energy Incident energy
Reaction Q-Value
Sn116(y,2n)Sn114 -17108.88 keV
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<< 50-Sn-116

50-Sn-117 50-Sn-118 >>

<< 50-Sn-116 MT16 (y,2n)

MT4 (y,n) or MT5 (Sn116 production) MT16 (y,2n) >>

Sn117 (y,n) or Sn116 production log-log

Sn117 (y,n) or Sn116 production lin-log
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Incident energy Incident energy
Reaction Q-Value
Sn117(y,n)Sn116 -6943.15 keV
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50-Sn-118 >>

<< 50-Sn-116 50-Sn-117
<< MT4 (y,n) MT16 (y,2n) or MT5 (Sn115 production) MT17 (y,3n) >>
Sn117 (y,2n) or Sn115 production log-log Sn117 (y,2n) or Sn115 production lin-log
= == ENDF/B-VIIL.O i i T T T T 700 i i i i i i INIREEEREREER - == ENDF/B-VIIL.O i i INIREEEREEEER i i i i i i T T T
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
=== !;\EE’\‘A[/JPL_DZ—DZ?;% 110 mb - - - IT;EEI%PL%%% u
100mby g V.v.varlamov+ 2009 X V.V.Varlamov+ 2009
X V.V.Varlamov+ 2009 X V.V.Varlamov+ 2009 =
o 4+ Alepretre+ 1974 100 b +  Alepretre+ 1974 .
o .
90 mb+
10mb+ 80 mb
5mb 70mb
c c
£ 2 eombt i
] ] :
4 a 50mbT .J
S imbp o 4
(%] 5] i
b
500 pb1 40mbt+ ?
1
30mb
&
¥
100 o+ 2 mb :
50 ub1 10mb+ ’
i
0b *
+ + + + + + + 10 mb+ + t + + + + + t
1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn117(y,2n)Sn115 -16506.60 keV

September 2020

Incident gammas



OECD NEA Data Bank

JANIS Book

<< 49-In-115

50-Sn-117

50-Sn-118 >>

<< MT16 (y,2n)

MT17 (y,3n) or MT5 (Sn114 production)

50-Sn-118 MT4 (y,n) >>

Sn117 (y,3n) or Sn114 production log-log

Sn117 (y,3n) or Sn114 production lin-log

=== ENDF/B-VIII.O === ENDF/B-VIII.O
50mb{- -~ JENDL/PD-2016.1 30 mb4{=-- JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
=== TENDL-2019* === TENDL-2019*
X S.C.Fultz+ 1969 X S.C.Fultz+ 1969
10mbT
5mbT
20mbt
1mbT
c I c
S 500t s
=3 [%3
3 8
2 @
o o
© S 1ombt
100 b
50 bt ] J
/
/
10 pbt
r 0b
5pbT
1MeV 25Mev 5 Mev T 25 MeV/ 50Mev 100 Mev 1MeV 25Mev 5 MoV 10Mev 25Mev 50 MoV 100 Mev
Incident energy Incident energy
Reaction Q-Value
Sn117(y,3n)Sn114 -24052.03 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 50-Sn-117

50-Sn-118 50-Sn-119 >>

<< 50-Sn-117 MT17 (y,3n)

MT4 (y,n) or MT5 (Sn117 production) MT16 (y,2n) >>

Sn118 (y,n) or Sn117 production log-log

Sn118 (y,n) or Sn117 production lin-log

1b4=== ENDF/B-VIIL.O === ENDF/B-VIIL.O
=== JENDL/PD-2016.1* === JENDL/PD-2016.1 *
- == IAEAPD-2019 300mbq- -~ IAEA/PD-2019
=== TENDL-2019 * === TENDL-2019 *
X H.Utsunomiya+ 2011 X H.Utsunomiya+ 2011
X V.V.Varlamov+ 2009 X V.V.Varlamov+ 2009
100mb{ -+  V.V.Varlamov+ 2009 +  V.V.Varlamov+ 2009
10 mb+
200 mb
1mbT
c c
S S
° kil
Q 3
@100 yb+ o
3 1]
g H
5} G 100mbt
10 pbt ]
.
5
1ub+ ;f
0b
100 nb+
10nb : : : : - : : : : : : : : : : :
1 MeV 2.5MeV 5MeV 10 MeV 25 MeV/ 50 MeV/ 100 MeV/ 1 MeV 25MeV 5MeV 10 MeV 25 MeV/ 50 MeV/ 100 MeV/

Incident energy

Incident energy

Reaction

Q-Value

Sn118(y,n)Sn117

-9326.42 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

50-Sn-119 >>

50-Sn-118

<< 50-Sn-117
<< MT4 (y,n)

MT16 (y,2n) or MT5 (Sn116 production)

MT17 (y,3n) >>

Sn118 (y,2n) or Sn116 production log-log

Sn118 (y,2n) or Sn116 production lin-log

=== ENDF/B-VIII.O 120 mb === ENDF/B-VIIL.O
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
- == |AEA/PD-2019 ~ == |AEA/PD-2019
100mb "=~ JENDL-2019° 110 mb4{--- TENDL-2019* .
MO 51 v.V.varlamov+ 2009 X V.V.Varlamov+ 2009 =
X V.V.Variamov+ 2009 X V.V.Varlamov+ 2009 5
+  Alepretre+ 1974 100 mp_+_ ALepretre+ 1974
10mbT "
90 mb 1 B
o "
1mbT &
80mbT R
i
"
1 | < i
100 pb 70mbT N o)
iy o
o Q‘g w g ©
- £ 60mbT W %
S ot 2 T g
o o JaE x
3 3 A+ %
@ ® 50mbT Iy
@ @ s
o 1pbt <4 i
© © somt f
,gP “
100 nb1- 0mb+- b
[
10nb T 20mb++ -
10mbt i
Tnbt H
0b —
100 pb+ "
-10mb
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn118(y,2n)Sn116 -16269.56 keV

September 2020

Incident gammas



OECD NEA Data Bank JANIS Book

<< 50-Sn-117 50-Sn-118 50-Sn-119 >>
<< MT16 (y,2n) MT17 (y,3n) or MT5 (Sn115 production) 50-Sn-119 MT4 (y,n) >>

Sn118 (y,3n) or Sn115 production log-log Sn118 (y,3n) or Sn115 production lin-log

--- TENDL-2019*
10mb_X__ SCFultzt 1969

20mbv- -~ TENDL-2019*
X S.CFuliz+ 1969

100 b+

10pb i 10mbT

1ub

100 nb1

Cross section
Cross section

10nb

0b

1nbT

100 po+

10 pbT

TpbT A0mbt

100 fo- ) ) ) s | s s s N N N N N N N N
1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Sn118(y,3n)Sn115 -25833.02 keV

September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 50-Sn-

118

50-Sn-119

50-Sn-120 >>

<< 50-Sn-

118 MT17 (y,3n)

MT4 (y,n) or MT5 (Sn118 production)

MT16 (y,2n) >>

Sn119 (y,n) or Sn118 production log-log

Sn119 (y,n) or Sn118 production lin-log

- -~ ENDF/B-VIILO - == ENDF/B-VIILO
500 mbq4 ==~ JENDL/PD-2016.1 300 mb4 === JENDL/PD-2016.1
- -~ IAEA/PD-2019 - -~ IAEA/PD-2019
- -~ TENDL-2019* --- TENDL-2019* .
X H.Utsunomiya+ 2011 X H.Utsunomiya+ 2011 ¥
X V.V.Varlamov+ 2009 X V.V.Varlamov+ 2009 L
+  V.V.Varlamov+ 2009 +  V.V.Varlamov+ 2009 A
100 mb + 5 sL +
A
50 mb-+ s}
S
200 mb .
10mbT +
x
5mb1
c c
2 2
8 3
L @ 100mbt
13 7]
S 500 b+ o
o (5}
100 b+
50 ub+
Ob
10 ubt
5ubT
n n n n n n n -100 mb n n n n n n
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn119(y,n)Sn118 -6483.42 keV

September 2020

Incident gammas




OECD NEA Data Bank JANIS Book
<< 50-Sn-118 50-Sn-119 50-Sn-120 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Sn117 production) MT17 (y,3n) >>
Sn119 (y,2n) or Sn117 production log-log Sn119 (y,2n) or Sn117 production lin-log
=== ENDF/B-VIII.O i i T i i I i i ™ === ENDF/B-VIIL.O i T T TTTITT7Td i i I i i i TTTT T
=== JENDL/PD-2016.1* === JENDL/PD-2016.1*
- == |AEA/PD-2019 * 120mbd ™"~ IAEA/PD-2019 *
=== TENDL-2019 * === TENDL-2019 * +
100mb{ X  V.V.Varlamov+ 2009 X V.V.Varlamov+ 2009 +
+ V.V.Varlamov+ 2009 + V.V.Varlamov+ 2009
110 mb-
50 mb+ *
100 mb
90 mb
10mbT 80 mb+
_ o SmeT o TombT
2 2
o [%3
b4 3 60mbT
o O 50mbt
1mbt
40 mb+
500 bt
30mbT
20 mb
100 pbt
10mb
50 pb 1
0b
; ; ; ; } ! ; ; -10mb ; } } ! ! ! } ‘
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn119(y,2n)Sn117 -15809.83 keV
September 2020 Incident gammas




OECD NEA Data Bank JANIS Book
<< 50-Sn-118 50-Sn-119 50-Sn-120 >>
<< MT16 (y,2n) MT17 (y,3n) or MT5 (Sn116 production) 50-Sn-120 MT4 (y,n) >>
Sn119 (y,3n) or Sn116 production log-log Sn119 (y,3n) or Sn116 production lin-log
= == ENDF/B-VII.O i i T T T i i I i i i i === ENDF/B-VII.O i i N T i i ! i i i T
- == JENDL/PD-2016.1 24 mb+{===- JENDL/PD-2016.1
221 Tenbizote: 222 Tewprzore: x
X S.CFultz+ 1969 2mb] X  S.C.Fultz+ 1969
20 mb—: <
10mb L &
F 18mbT
Smb oo ;
I 14mbt -
12mbT
'% "(’i 10mbT
; Tmb ; smb—:
5 f 5
500 pb 6mbt
I 4mbt
* 2mbT 1
0b
100 b 2mb
3 AmbT =
50 b1
I -6 mb
1MreV 25 ;VIeV 5N}eV ? WOI:AeV 25 I:AeV 50 If/leV ‘ 100 ;\/IeV 1MeV 25 ;\Ae\/ 5I\;ev ? 10Izl|e\/ 25 ILIeV 50 I:AeV ? 100 ‘MeV
Incident energy Incident energy
Reaction Q-Value
Sn119(y,3n)Sn116 -22752.98 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 50-Sn-

119

50-Sn-120

50-Sn-122 >>

<< 50-Sn-

119 MT17 (y,3n)

MT4 (y,n) or MT5 (Sn119 production)

MT16 (y,2n) >>

Sn120 (y,n) or Sn119 production lin-log

Sn120 (y,n) or Sn119 production log-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
500 mb4 - -~ JENDL/PD-2016.1* - -~ JENDL/PD-2016.1*
- -~ IAEA/PD-2019* - -~ IAEA/PD-2019*
--- TENDL-2019* {--- TENDL-2019* .
X H.Utsunomiya+ 2011 300 mb X H.Utsunomiya+ 2011 .
X V.V.Varlamov+ 2009 X V.V.Varlamov+ 2009 7
+  V.V.Varlamov+ 2009 +  V.V.Varlamov+ 2009
100 mb+
50 mbT
200 mb
10 mb1
5mb1
c c
2 2
° °
] ]
w 1mbT »
8 8
G 500 b 5 100 mb
100 b+
50 pb1
0b
10 ubt
o
5 bt +
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn120(y,n)Sn119 -9104.72 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 50-Sn-119 50-Sn-120 50-Sn-122 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Sn118 production) MT17 (y,3n) >>
Sn120 (y,2n) or Sn118 production log-log Sn120 (y,2n) or Sn118 production lin-log
=== ENDF/B-VIII.O i i T i i I i i TTTTTTTIT70Td === ENDF/B-VIIL.O i T T T i i I i i i rrTTrTTITTI
- == JENDL/PD-2016.1 === JENDL/PD-2016.1
— -~ IAEA/PD-2019 120 mb4- - - IAEA/PD-2019
=== TENDL-2019 * === TENDL-2019 * =
100mb{ X  V.V.Varlamov+ 2009 X V.V.Varlamov+ 2009
X V.V.Varlamov+ 2009 1 X V.V.Varlamov+ 2009 =
1 % ALepretre+ 1974 1M0mby 4 Allepretre 1974
50 mb 2
100 mb+ i
25mb+ ~ |
90 mb T
+ 80 mb+ B
10 mb VSJ
T L.{ f‘ B
c 5SmbrT - 70mb 1 ?_ x
2 2 1 o o
H 2 + -
% 25mot 8 60 mb e
'3 " o n
o o (]
5 5 50mbt f o=
1mbT
1 4ombt '
500 pbT- 30mb+ 8
250 pb 20mb+ b
100 bt fomb j
1 0b 3
50 b+
. . ! . . . ! : AOmb ! ! ! . : . ! ‘
1MeV 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV. 1MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn120(y,2n)Sn118 -15588.13 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book
<< 50-Sn-119 50-Sn-120 50-Sn-124 >>
<< MT16 (y,2n) MT17 (y,3n) or MT5 (Sn117 production) MT103 (y,p) >>

Sn120 (y,3n) or Sn117 production log-log Sn120 (y,3n) or Sn117 production lin-log
=== ENDF/B-VII.O T T T T I T T T I R === ENDF/B-VIII.O i T T T T i i I i i i T
=== JENDL/PD-2016.1* - == JENDL/PD-2016.1*
22 Tewoioos: R N i
X S.C.Fultz+ 1969 X S.C.Fultz+ 1969
18mbT
10mb 16mb—:
| 14mb’:
S5mbT I
12mbt
WOmb*:
.§ .§ 8mb
Z g 6 mb xx{/
S 1mbt o i
5] C 5] H
4 mb+ i ’
500 pb—: 2mb 1
| 0b i
-2mbT
E
-4 mb
100 pb -6 mbT %
I I | | i I I I Smo | | | | I I I
1MeV 25 MeV SA)IeV ‘ WOMeV 25 MeV 50 MeV ‘ 100 MeV 1MeV 25 I‘\A(é\/ 5Mev ‘ 10Il/|e\/ 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn120(y,3n)Sn117 -24914.55 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 46-Pd-108

50-Sn-120

64-Gd-160 >>

<< MT17 (y,3n)

MT103 (y,p) or MT5 (In119 production)

50-Sn-122 MT4 (y,n) >>

Sn120 (y,p) or In119 production log-log

- == ENDF/B-VIILO
- -~ JENDL/PD-2016.1*
10 mb IAEA/PD-2019 *

- -~ TENDL-2019*

100 pb+
1ubt
10nbT
100 pbt+
1pbt
10fb1
0.1
0.001fo1

1E-5fb 1

Computed function

1E-7fo1

1E-9fo1

1E-11 o

1E-13 o

1E-15 o

1E-17 o

1E-19 b

1E-21 o

Computed function

1MeV

2.5MeV 5MeV 10 MeV 25 MeV

Incident energy

Sn120 (y,p) or In119 production lin-log

JENDL/PD-2016.1 *

2.5MeV 5MeV

100 MeV

Reaction

Q-Value

Sn120(y,p)In119

-10688.37 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book
<< 50-Sn-120 50-Sn-122 50-Sn-124 >>
<< 50-Sn-120 MT103 (y,p) MT4 (y,n) or MT5 (Sn121 production) MT16 (y,2n) >>

Sn122 (y,n) or Sn121 production log-log

Sn122 (y,n) or Sn121 production lin-log
C_ ENDF/BVIILO ppp——— —— ; ; —_—
=== JENDL/PD-2016.1 * ==~ JENDL/PD-2016.1 *
500 mb — o= AEAPD2019F 300mb =77 IAEA/PD-2019 *
=== TENDL-2019 * === TENDL-2019 *
X H.Utsunomiya+ 2011 X H.Utsunomiya+ 2011
X V.V.Varlamov+ 2009 X V.V.Varlamov+ 2009
4+ V.V.Varlamov+ 2009 -+ V.V.Varlamov+ 2009
100 mbF
50 mbT
200 mb1 H
*
10 mb+ ﬁ
5mbT H
k1
§ H 3
° ° H
E) @ 4
®  imbt @ 1
8 2 jomot i
S soowt swn 3
it
:Eii:
100 bt ™ot
st Yoo
it
0b R s o
U :Jffgf’
10pbT o 2
5ubt :
.|+
1MeV 2.5 MeV/ 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25 MeV 5MeV 10 MeV/ 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn122(y,n)Sn121 -8815.32 keV
September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 50-Sn-120

50-Sn-122

50-Sn-124 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Sn120 production)

50-Sn-124 MT4 (y,n) >>

Sn122 (y,2n) or Sn120 production log-log

Sn122 (y,2n) or Sn120 production lin-log

250 mb{=~~ ENDF/B-VIILO --- ENDF/B-VIII.O
- -~ JENDL/PD-2016.1 140 mb+{--~- JENDL/PD-2016.1
- -~ IAEA/PD-2019 - -~ IAEA/PD-2019
--- TENDL-2019* --- TENDL-2019*
X V.V.Varlamov+ 2009 130 mb4{ X  V.V.Varlamov+ 2009
100mbq +  V.v.varlamov+ 2009 +  V.V.varlamov+ 2009
T 120mbt
50 mbT
110 mb
25mbT
100 mb
90 mb
10mbT
T 80mb+ i
S smoT S L;
§ ‘S:’, 70 mb1 3 i
» » i
@ 25mbr @ i
13 13 I}
] o 60mb EI
(5] o Ix
50mbt i
1mb ;"L
T smbt It
500 o+ i
30mb i3
20ubT 2mbt
10mbT i
100 pb - i
T 0b =
50 ub+
I I I I I I -10mb] I I I I I I
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn122(y,2n)Sn120 -14985.53 keV

September 2020

Incident gammas



OECD NEA Data Bank

50-Sn-124

JANIS Book

51-Sb-121 >>
MT16 (y,2n) >>

MT4 (y,n) or MT5 (Sn123 production)

<< 50-Sn-122

<< 50-Sn-122 MT16 (y,2n)

Sn124 (y,n) or Sn123 production lin-log

Sn124 (y,n) or Sn123 production log-log
1p4=-- ENDFB-viLO IREEREEERAEEA i i I T 300 mb4--- ENDF/B-VIILO
--- JENDL/PD-2016.1* --- JENDL/PD-2016.1*
- == |AEA/PD-2019 * - == |AEA/PD-2019 *
--- TENDL-2019* --- TENDL-2019* .
K H.Utsunomiya+ 2011 [ H.Utsunomiya+ 2011 N
| X Vv.v.varlamov+ 2009 X V.V.Varlamov+ 2009 b
100mb % V'V Vardamov+ 2009 4 V.V.Varlamov+ 2009 #
1
&)
8
10mbT # :
200 mb+ 4
1
1mbT *,5 i
7o
{4
P
5 1ow 5 {7
2 k] ion
13 2 { i
@ @ 100 mb+ H &
g8 10wt 8 §ou
8 10 b 8 i il
&
1pbt &
100 nb+ 0b i)
-
10nbT 3
1nbT
4 4 4 4 4 4 -100 mb 1 ) ) ) ) J J J
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn124(y,n)Sn123 -8489.32 keV

September 2020

Incident gammas



OECD NEA Data Bank JANIS Book

<< 50-Sn-122 50-Sn-124 53-1-127 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Sn122 production) MT17 (y,3n) >>
Sn124 (y,2n) or Sn122 production log-log Sn124 (y,2n) or Sn122 production lin-log
=== ENDF/B-VIII.O | i i i T i i | i i TTTTTTT07770TT i 160 mb{ === ENDF/B-VIII.O T i i L N O A A i i T i i i G A
- == JENDL/PD-2016.1 === JENDL/PD-2016.1
- == |AEA/PD-2019 ~ == |AEA/PD-2019
=== TENDL-2019 * x « === TENDL-2019 *
X V.V.Varlamov+ 2009 x X V.V.Varlamov+ 2009
io0mo| Y Y Vs 2o Homb] Y eanor: 2o
50 mb1
120 mb
10mbr- 100 mb-
§ SmbT 5
H 2 sombt
] ]
© © somt
1mbT
500 b T 40mb+
20mb T
100 bt
50 ub+ 0b
1MeV 25 !‘VIeV 5 Mev ‘ 10 Mev 25 !\‘IleV 50 Il/le\/ ‘ 100 Me\/ 1MeV 25 MeV 5 I\)IeV ‘ 10 Mev 25 Mev 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sn124(y,2n)Sn122 -14435.53 keV

September 2020 Incident gammas



OECD NEA Data Bank

JANIS Book

<< 50-Sn-120

50-Sn-124

53-1-127 >>

<< MT16 (y,2n)

MT17 (y,3n) or MT5 (Sn121 production)

51-Sb-121 MT4 (y,n) >>

Sn124 (y,3n) or Sn121 production log-log

Cross section

x

- SEEE

%

Cross section

2.5MeV 5MeV 10 MeV

Incident energy

Sn124 (y,3n) or Sn121 production lin-log

--- ENDF/B-VIILO
--- JENDL/PD-2016.1*
20 mb+ IAEA/PD-2019 *
--- TENDL-2019* x
X S.CFultz+ 1969

18 mb T
16 mb*: x
14 mb’: x
12 mb*: x

10mb

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV/

Incident energy

100 MeV

Reaction

Q-Value

Sn124(y,3n)Sn121

-23250.85 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 50-Sn-124

51-Sb-121

51-Sb-123 >>

<< 50-Sn-124 MT17 (y,3n)

MT4 (y,n) or MT5 (Sb120 production)

51-Sb-123 MT4 (y,n) >>

Sb121 (y,n) or Sb120 production log-log

Sb121 (y,n) or Sb120 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1* 700 mb{ === JENDL/PD-2016.1*
1b IAEA/PD-2019 * IAEA/PD-2019 *
- -~ TENDL-2019* e, - -~ TENDL-2019* W+
] x  GECoote+ 1961 1 x  GECoote+ 1961
500mbT T Ckage 1951 * 650 mb F LKatz+ 1951
600 mb ¥
100 b1 550 mb+-
50 mbT
500 mb
+
450 mb1
10 mb
400 mb1 N
g smoT s
] S 3s0mbT
n 1z
2 ]
3 S 300mb
o Tmb1 o
500 ubt+ 250 mbT
200 mbT
100 po- 150 mb-
S0ub T 100mbt-
50mb1
10pbT
H 0b
5ubT
I " I I I I I I -50mb I I I I I I I
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sb121(y,n)Sb120 -9253.62 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 51-Sb-121

51-Sb-123

53-1-129 >>

<< 51-Sb-121 MT4 (y,n)

MT4 (y,n) or MT5 (Sb122 production)

53-1-127 MT16 (y,2n) >>

Sb123 (y,n) or Sb122 production log-log

Sb123 (y,n) or Sb122 production lin-log

1--- ENDFB-vIILO - == ENDF/B-VIIL.O
=== JENDL/PD-2016.1 * === JENDL/PD-2016.1*
500 mb4 - -~ IAEA/PD-2019 * ~ -~ |AEA/PD-2019*
=== TENDL-2019 * === TENDL-2019*
X L.Katz+ 1951 X L.Katz+ 1951
100 mb+
50mbt+ 300 mb+
10mb+
5mb
c c
S S 200mbt
=3 [%3
3 8
8 1mb 3
o o
o o
500 b
100 mb+
100 b
50 b+
10 ub1
0b
5ubT
1Mev 25Mev 5Mev T 25Mev 50 Mev 100 MoV 1 MeV 25Mev 5 Mev 10 Mev 25 MV 50 Mev 100 Mev
Incident energy Incident energy
Reaction Q-Value
Sb123(y,n)Sb122 -8960.02 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 50-Sn-124

53-1-127

54-Xe-129 >>

<< 51-Sb-123 MT4 (y,n)

MT16 (y,2n) or MT5 (1125 production)

MT17 (y,3n) >>

1127 (y,2n) or 1125 production log-log

1127 (y,2n) or 1125 production lin-log

- -~ ENDF/B-VIILO 80mb{~—- ENDFB-VILO il
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
100mb - -~ |AEA/PD-2019 ~ -~ IAEA/PD-2019 i
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I3 '] E:J
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4 B
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20mbT
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100 b 1 %,
50 b+ 0b o
B ] ] ] ] ] ] ] ] I I I I I I I I
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
1127(y,2n)I125 -16289.43 keV
September 2020 Incident gammas
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<< 50-Sn-124 53-1-127 54-Xe-129 >>
<< MT16 (y,2n) MT17 (y,3n) or MT5 (1124 production) 53-1-129 MT4 (y,n) >>
1127 (y,3n) or 1124 production log-log 1127 (y,3n) or 1124 production lin-log
= == ENDF/B-VII.O I i i i I I S i i I i i i I i === ENDF/B-VIIL.O i i i i IRREEERERRER i i i i i i
- == JENDL/PD-2016.1 === JENDL/PD-2016.1
- == |AEA/PD-2019 - == |AEA/PD-2019
=== TENDL-2019* === TENDL-2019* 4
X AlDavydov+ 2019 12mb{ X  AlDavydov+ 2019 *
10mb1 ¥ RBergere+ 1969 F  RBergere+ 1969
SmbT 10mbt+
8mbT
Tmb
.§ L § 6mbT
3 r 2
® 500 bt @
¢ I ¢
S 4 S smpt
2mbT
100 po
50 ub*: ] 0b
2mbt *
1MeV 25Mev 5Mev " loMev 25 MoV 50Mev " 100Mev 1MeV 25Mev 5 MoV RTIY™Y 25Mev 50 MoV " 100Mev
Incident energy Incident energy
Reaction Q-Value
1127(y,3n)I124 -25832.25 keV
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<< 51-Sb-123

53-1-129

56-Ba-130 >>

<< 53-1-127 MT17 (y,3n)

MT4 (y,n) or MT5 (1128 production)

54-Xe-129 MT16 (y,2n) >>

1129 (y,n) or 1128 production log-log

1129 (y,n) or 1128 production lin-log

- == ENDF/B-VIILO ] - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
500mb___ |AEA/PD-2019 ~ -~ |AEA/PD-2019
- -~ TENDL-2019* - -~ TENDL-2019*
% J.Magill+ 2003 % J.Magil+ 2003
300 mb1
100 mb1
50 mb1
10 mb+
5mb- 200 mb- B
c c XE.
2 2 H
° ° H
@ g i
") 1mb- w A
8 8 H
S 500 pb] S i
100 mb
100 b+
50 pb 1
10 pbt+
SubT 0b
1MeV 25 MeV 5 MeV ‘ 10 MeV 25 MeV 50 ll/le\/ 100 Me\/ 1MeV 25 MeV 5 I\)IeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
1129(y,n)I128 -8839.32 keV
September 2020 Incident gammas
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<< 53--127 54-Xe-129 57-La-139 >>
<< 53-1-129 MT4 (y,n) MT16 (y,2n) or MT5 (Xe127 production) MT17 (y,3n) >>
Xe129 (y,2n) or Xe127 production log-log Xe129 (y,2n) or Xe127 production lin-log
=== JENDL/PD-2016.1* i i i i T T T T 700 i i i i i i INIREEEREREER i === JENDL/PD-2016.1* i i i i INIREERREEEER i i i i i i
100mb ;<- ;%sNgélyzscr'\g; 2020 80mb - ;<- ;ESNS:IfSOhL?ﬁ 2020
50 mb T 70mot
25mbT
60 mb1
10 mb
5mb 50 mb-
-,% 2.5 mb-| \a\i} % ok
§ 1mb+ g
30 mb
500 ub 1
2000 0mot
100 o+ 10 mbt
50 pb 1
0b
25ubT
1MeV 25 ;VIeV 5 N;eV ? 10 I:/IeV 25 h;lev 50 Ii/le\/ ? 100 ;\Aev 1MeV 25 ;VleV 5 I\;ev ? 10 l:/IeV 25 I:Aev 50 Ii/le\/ ? 100 ;\Aev
Incident energy Incident energy
Reaction Q-Value
Xe129(y,2n)Xe127 -16516.69 keV

September 2020 Incident gammas
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<< 53-1-127

54-Xe-129

55-Cs-133 >>

<< MT16 (y,2n)

MT17 (y,3n) or MT5 (Xe126 production)

55-Cs-133 MT17 (y,3n) >>

Xe129 (y,3n) or Xe126 production log-log

Xe129 (y,3n) or Xe126 production lin-log

=== JENDL/PD-2016.1 === JENDL/PD-2016.1
- - TENDL-2019* 13mbq_ -~ TENDL-2019*
X S.S.Belyshev+ 2020 X S.S.Belyshev+ 2020
fomb L 12 mb*i
[ 11mbt
5mbt I
10mbT
9mb | i
8mb ,§
S 1mby s 7mb
i S Gmb i
@ i 2 A i
S 500t 2 i
© L O smb |
4mb H |
1
3mb-
100 po - 2mb
F 1mb
50 bt
L St A S S 0 o S
| | | | | | -imb [ [ [ [ [ [ [
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Xe129(y,3n)Xe126 -23763.01 keV
September 2020 Incident gammas
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<< 54-Xe-129 55-Cs-133 56-Ba-138 >>
<< 54-Xe-129 MT17 (y,3n) MT17 (y,3n) or MT5 (Cs130 production) 56-Ba-130 MT4 (y,n) >>
Cs133 (y,3n) or Cs130 production log-log Cs133 (y,3n) or Cs130 production lin-log
= == ENDF/B-VII.O i i i i T T i i i i i i T T T T 700 i 12mb+ === ENDF/B-VIIL.O i i i L A A A i i T i i i G
=== JENDL/PD-2016.1* === JENDL/PD-2016.1*
IAEA/PD-2019 * IAEA/PD-2019 *
=== TENDL-2019* - === TENDL-2019*
10mb{ X  B.LBerman+ 1969 1Mmb] % B.LBerman+ 1969
Smb- 10mbT
9mb
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1mbT
7mb
S 500ubt s
-.g H .§ 6mb
2 250 b1 8 5mo
5] S
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100 pb -
1 3mb
50 b+
2mb
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5pbt i i i i i i i i -1 mbT I I I I I I I I
1MeV 25Mev 5 Mev T 25 MoV 50Mev " 100Mev 1MeV 25Mev 5 MoV RTIY™Y 25Mev 50 MoV " 100Mev
Incident energy Incident energy
Reaction Q-Value
Cs133(y,3n)Cs130 -25384.88 keV
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<< 53-1-129

56-Ba-130

56-Ba-132 >>

<< 55-Cs-133 MT17 (y,3n)

MT4 (y,n) or MT5 (Ba129 production)

56-Ba-132 MT4 (y,n) >>

Ba130 (y,n) or Ba129 production log-log

=== JENDL/PD-2016.1 * I
500 mb{- -~ TENDL-2019*

100 mb+

50 mbT

10mbT

Computed function
3
E3

100 b

50 pb1

10 b+

5pbT

Ba130 (y,n) or Ba129 production lin-log

200 mb

Computed function

100 mb1-

300mb]--- JENDLPD-2016.1°] |
- -~ TENDL-2019*

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

1MeV

2.5 MeV

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

Ba130(y,n)Ba129

-10269.82 keV
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<< 56-Ba-130

56-Ba-132

56-Ba-134 >>

<< 56-Ba-130 MT4 (y,n)

MT4 (y,n) or MT5 (Ba131 production)

56-Ba-134 MT4 (y,n) >>

Ba132 (y,n) or Ba131 production log-log

=== JENDL/PD-2016.1 * I
500 mb4—~~ TENDL-2019 *

100 mb1

50 mbT

Computed function
3
E3

100 b

50 b+

10 b+

5ubT

Ba132 (y,n) or Ba131 production lin-log

=== JENDL/PD-2016.1 * T
=== TENDL-2019 *

300 mb

200 mb

Computed function

100 mb-

1 MeV

2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

Ba132(y,n)Ba131

-9822.62 keV
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<< 56-Ba-132 56-Ba-134 56-Ba-136 >>
<< 56-Ba-132 MT4 (y,n) MT4 (y,n) or MT5 (Ba133 production) 56-Ba-136 MT4 (y,n) >>

Ba134 (y,n) or Ba133 production log-log Ba134 (y,n) or Ba133 production lin-log
——- UENDLPD201647] | T T TTTTTET i T I A I R R A R A T e B Ammamnaass . . ——
500 mp-{= == TENDL2019" - -~ TENDL-2019*

300 mb

100 mb1

50 mb

10 mb

200 mb

1mb

500 b+

Computed function
S
Computed function

100 mb+
100 pb+

50 b+

10 bt

5pbt { N

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Ba134(y,n)Ba133 -9467.62 keV
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<< 56-Ba-134

56-Ba-136

56-Ba-138 >>

<< 56-Ba-134 MT4 (y,n)

MT4 (y,n) or MT5 (Ba135 production)

56-Ba-138 MT4 (y,n) >>

L) JENDL/PD-2016.1 *| |
- -~ TENDL-2019*
500 mb-

100 mb+

50 mb

10 mb

1mbT

500 ub 1

Computed function

100 b
50 bt

10 b+

5ubT

Ba136 (y,n) or Ba135 production log-log

Ba136 (y,n) or Ba135 production lin-log

=== JENDL/PD-2016.1 * I
=== TENDL-2019 *

300 mb

200 mb

Computed function

100 mb-

1 MeV

2.5MeV 5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

1MeV 2.5 MeV

5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Reaction

Q-Value

Ba136(y,n)Ba135

-9107.72 keV
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<< 56-Ba-136 56-Ba-138 57-La-139 >>
<< 56-Ba-136 MT4 (y,n) MT4 (y,n) or MT5 (Ba137 production) MT17 (y,3n) >>

Ba138 (y,n) or Ba137 production log-log Ba138 (y,n) or Ba137 production lin-log
1bf--- JENDL/PD-2016.1 * T T T S S NS T T T T T T T T === JENDL/PD-2016.1 * I i i I EEEEEEEE i i I i i i
- IAEA/PD»201% I I !rAEENA[/JPLF)Z-gfgg' [
S00mb == - ;El\zvg;ﬁglg 1991 S 3 S.N.Beljaev+ 1991
/)

100mb+ 4
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10 mb-
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5pbT Y
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1MeV 25 ;VIeV 5 h;eV ? 10 I:/IeV 25 !:AeV 50 Ii/le\/ ? 100 ;\Aev 1MeV 25 ;\/IeV 5 I\;IeV ? 10 ILIeV 25 I;IeV 50 l\“/IeV ? 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value
Ba138(y,n)Ba137 -8611.72 keV
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JANIS Book
<< 55-Cs-133 56-Ba-138 57-La-139 >>
<< MT4 (y,n) MT17 (y,3n) or MT5 (Ba135 production) 57-La-139 MT4 (y,n) >>

Ba138 (y,3n) or Ba135 production log-log

Ba138 (y,3n) or Ba135 production lin-log

=== JENDL/PD-2016.1* I === JENDL/PD-2016.1* I
IAEA/PD-2019 * 13 mb- IAEA/PD-2019 *
=== TENDL-2019* === TENDL-2019*
X B.L.Berman+ 1970 X B.L.Berman+ 1970
10mbT 12mb
r 11mbt
5mb+ |
I 10mbt L
8mb
1mbt ;
5 § 7mb
8 i 3 §
; 500 ub*i ; 6 mb ’
° 8 ; §
o o ]
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i 2mb /
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I 1mb
0 S R R 0 s oo
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1 MeV 2.5MeV 5MeV 10 MeV 25 MeV/ 50 MeV/ 100 MeV/ 1 MeV 2.5MeV 5MeV 10 MeV 25 MeV/ 50 MeV/ 100 MeV/
Incident energy Incident energy
Reaction Q-Value
Ba138(y,3n)Ba135 -24625.05 keV
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<< 56-Ba-138 57-La-139 58-Ce-140 >>
<< 56-Ba-138 MT17 (y,3n) MT4 (y,n) or MT5 (La138 production) MT16 (y,2n) >>
La139 (y,n) or La138 production log-log La139 (y,n) or La138 production lin-log
1b{--- senouPD-20161 | : : N o e --- JENDL/PD-2016.1 =T T T i i T T
~ == |AEA/PD-2019 ~ ~ = |IAEA/PD-2019
| === TENDL-2019* - TENDL—201_9'
P xS P womv] % e
100 mb+
50mbt 54»’-"
»’7 300mbt-
10mbT
5mb
g 2
8 H
3 : 200 mb1
g 1mb- g
o o
500 pb-{
100 b 100mbt x
50 bt \‘:12;;\ Z’
’ 0b :
5ubT
1MeV 25 !‘VIeV 5 Mev " 10 Mev 25 !\‘IleV 50 Il/le\/ ‘ 100 Me\/ 1MeV 25 I‘\/IeV 5 I\)IeV ‘ 10 Mev 25 Mev 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
La139(y,n)La138 -8778.52 keV
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<< 54-Xe-129 57-La-139 58-Ce-140 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (La137 production) MT17 (y,3n) >>

La139 (y,2n) or La137 production log-log

La139 (y,2n) or La137 production lin-log

- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1 T
- -~ IAEA/PD-2019 - IAEAPD-2019
100 mb{- -~ TENDL-2019* --- TENDL-2019*
| x  Vv.v.varamov+ 2018 80mb{ X  V.V.varlamov+ 2018
50 mbT
70mbT
25mbT H
60 mbT-
10mbt %
] il
50 mbT it
5mbT x4
c c [
2 9 Ly
3 B %
& 25mb & 40mb+ i
2 2 |
2 2 i
o S |
Tmbt 30mbt :
500 bt
20mbT
250 bt
10mbT
100 b+
4 0b
50 ub+
1MeV 25 MeV 5 MeV ‘ 10 MeV 25 MeV 50 l;lle\/ 100 Me\/ 1MeV 25 MeV 5 Mev ‘ 10 MeV 25 l\‘AeV 100 ‘MeV
Incident energy Incident energy
Reaction Q-Value
La139(y,2n)La137 -16228.13 keV
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57-La-139

59-Pr-141 >>

<< 56-Ba-138

MT17 (y,3n) or MT5 (La136 production)

58-Ce-140 MT4 (y,n) >>

<< MT16 (y,2n)

La139 (y,3n) or La136 production log-log

La139 (y,3n) or La136 production lin-log

— -~ JENDLPD-20161* | | — -~ JENDLPD-20161* | |
IAEA/PD-2019 * IAEA/PD-2019 *
- -~ TENDL-2019* - -~ TENDL-2019*
X V.V.Varlamov+ 2018 X V.V.Varlamov+ 2018
+  RBergere+ 1968 +  RBergere+ 1968 ;
10 mb H
5mbT -

10mb H
c <
2 2 i
° 1mbt s !
8 N b i
2 2 !
4 I e
O 500 b o f
¥

¢

#

3
100 b * i S
[ b * Siiirizrzzzacd]
50 b+ A
L +
1MeV 2.5MeV 5MeV 10 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy

Incident energy

Reaction

Q-Value

La139(y,3n)La136

-25400.15 keV
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<< 57-La-139 58-Ce-140 58-Ce-142 >>
<< 57-La-139 MT17 (y,3n) MT4 (y,n) or MT5 (Ce139 production) MT16 (y,2n) >>

Ce140 (y,n) or Ce139 production log-log Ce140 (y,n) or Ce139 production lin-log

1bq--- JENDL/PD-2016.1* T === JENDL/PD-2016.1 * I

- -~ IAEA/PD-2019* - -~ IAEAIPD-2019*
500 mb{ =~~~ TENDL-2019* 400 mb{- -~ TENDL-2019*
S.N.Beljaev+ 1991 S.N.Beljaev+ 1991

100 mb1 ’,l/

50 mb
300 mb

10mb

200 mb

Cross section
Cross section

100w 100 mb+

50 b+

5ubT

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Ce140(y,n)Ce139 -9199.42 keV

September 2020 Incident gammas
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<< 57-La-139 58-Ce-140 58-Ce-142 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Ce138 production) 58-Ce-142 MT4 (y,n) >>
Ce140 (y,2n) or Ce138 production log-log Ce140 (y,2n) or Ce138 production lin-log
=== JENDL/PD-2016.1 i i i i T T T T 700 i i i i i i INIREEEREREER i === JENDL/PD-2016.1 i i i INIREERREEEER i i i i i i T
100 mb4 ==~ IAEA/PD-2019 ~ == |AEA/PD-2019
=== TENDL-2019 * - =~ TENDL-2019*
1 X V.V.Varlamov+ 2017 X V.V.Varlamov+ 2017
70 mb
50 mb+
25mbT 60 mb-+
10 mb+
T+ 50mb1
Smb
s & domnt
B 25mb £ .
H 8 v
S it O 30mbT
500 bt
20 mb+
250 bt
10 mb+ \7:3\
100 pbt "\
ol o SR
1MeV 25 !‘VIeV 5 Mev ‘ 10 I\‘lleV 25 !\‘IIeV 50 ll/le\/ ‘ 100 Me\/ 1MeV 25 I‘VIeV 5 Mev ‘ 10 l\‘/IeV 25 l\‘AeV 50 ll/le\/ ‘ 100 Mev
Incident energy Incident energy
Reaction Q-Value
Ce140(y,2n)Ce138 -16647.73 keV
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<< 58-Ce-140

58-Ce-142

59-Pr-141 >>

<< 58-Ce-140 MT16 (y,2n)

MT4 (y,n) or MT5 (Ce141 production)

MT16 (y,2n) >>

Ce142 (y,n) or Ce141 production log-log

500 mb - -~ JENDL/PD-2016.1
- -~ IAEA/PD-2019
- -~ TENDL-2019*

X ASauerwein+ 2014

100 mb1

50 mbT

10mb

Cross section
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5ubT
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200mb{ -~
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IAEA/PD-2019
TENDL-2019 *
A.Sauerwein+ 2014

100 mb-

Cross section

Ce142 (y,n) or Ce141 production lin-log

1 MeV 2.5MeV

5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

1MeV

2.5 MeV

5MeV

10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Reaction

Q-Value

Ce142(y,n)Ce141

-7171.62 keV
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<< 58-Ce-140 58-Ce-142 60-Nd-142 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Ce140 production) 59-Pr-141 MT4 (y,n) >>
Ce142 (y,2n) or Ce140 production log-log Ce142 (y,2n) or Ce140 production lin-log
500 mb4 ==~ JENDL/PD-2016.1 i i N A i i T i i i N 8 === JENDL/PD-2016.1 i i I EEEEEEEE i i I i i i R EREE
~ == |AEA/PD-2019 ~ ~ = |AEA/PD-2019
=== TENDL-2019* 260 mb=-~ TENDL-2019*
X V.V.Varlamov+ 2017 - X V.V.Varlamov+ 2017
5
‘,& 240 mb
100mb F 20mbt
L
50 mbT =‘ 200 mb1
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s 1 § 140 mb1
§ 5mb §
@ @ 120mbt
o o
o o
100 mb
1mbT
80 mb
500 pbt+
60 mb
40mb+
100 b1 20mb+
50 pb1 h 0b
| | | | | | | | -20mb 1 1 1 1 1 1 1
1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ce142(y,2n)Ce140 -12599.73 keV
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<< 58-Ce-142 59-Pr-141 60-Nd-142 >>
<< 58-Ce-142 MT16 (y,2n) MT4 (y,n) or MT5 (Pr140 production) MT17 (y,3n) >>
Pr141 (y,n) or Pr140 production log-log Pr141 (y,n) or Pr140 production lin-log
1b{--- ENDF/B-VIIL.O T T T RS EEEEE T T ! T T T T === ENDF/B-VIIL.O i i T T T T i i I i i i
- == JENDL/PD-2016.1 === JENDL/PD-2016.1
s0mb 222 AR 00me |22 e ave:
[>  H.Utsunomiya+ 2006 [>  H.Utsunomiya+ 2006
S.N.Beljaev+ 1991 S.N.Beljaev+ 1991
%  R.E.Sund+ 1970 %  RE.Sund+ 1970
®  B.C.Cook+ 1966 ®  B.C.Cook+ 1966
100 mb- X B.C.Cookf 1966 X B,C.Cookf 1966
X W.E.Del Bianco+ 1962 X W.E.Del Bianco+ 1962
+  G.E.Coote+ 1961 <+  G.E.Coote+ 1961
50 mb
300 mbT
10mb
5mbT
s s
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g Ambp 8
S S
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10 b+ 0b
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1MeV 25 !‘VIeV 5 N‘IeV ‘ 10 Mev 25 !\‘IleV 50 Il/le\/ ‘ 100 ‘Me\/ 1MeV 25 MeV 5 I\)IeV ‘ 10 l‘vleV 25 Mev 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Pr141(y,n)Pr140 -9398.92 keV
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<< 57-La-139 59-Pr-141 63-Eu-153 >>
<< MT4 (y,n) MT17 (y,3n) or MT5 (Pr138 production) 60-Nd-142 MT4 (y,n) >>
Pr141 (y,3n) or Pr138 production log-log Pr141 (y,3n) or Pr138 production lin-log
— == ENDF/B-VIIL.O T T TTTT7TT77T i i I T T T T 7777 18mbq- -~ ENDF/B-VIILO 1 T T i 1
=== JENDL/PD-2016.1* === JENDL/PD-2016.1*
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=== TENDL-2019* + === TENDL-2019* +
X V.V.Varlamov+ 2017 X V.V.Varlamov+ 2017
+  R.L.Bramblett+ 1966 * 16 mb +  R.L.Bramblett+ 1966
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1MeV 25 MeV 5 h)leV ‘ 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 25 Me\/ 5 Mev ‘ 10 ll/le\/ 25 MeV 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Pr141(y,3n)Pr138 -27095.55 keV
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Incident gammas




OECD NEA Data Bank

JANIS Book

<< 59-Pr-141

60-Nd-142

60-Nd-143 >>

<< 59-Pr-141 MT17 (y,3n)

MT4 (y,n) or MT5 (Nd141 production)

MT16 (y,2n) >>

Nd142 (y,n) or Nd141 production log-log

Nd142 (y,n) or Nd141 production lin-log

1bq--- JENDL/PD-2016.1 * T i = === JENDL/PD-2016.1 * I
- == |AEA/PD-2019 * 400 mbv - - - IAEA/PD-2019 *
500 mb{--- TENDL-2019* - -~ TENDL-2019*
X C.T.Angell+ 2012 X C.T.Angell+ 2012
S.N.Beljaev+ 1991 S.N.Beljaev+ 1991
100 mb+
50 mb+
300 mb+
10mb
Smb
c c
S S
g g 200 mb+
2 @
3 1mbT [
o o
500 pbt
100wt 100 mb+
50 b+
10 bt ”
5pbT
1Mev 25Mev 5 Mev T 25Mev 50 Mev " 100 Mev 1 MeV 25Mev 5 Mev RTIYYY 25 MV 50 Mev " 100Mev
Incident energy Incident energy
Reaction Q-Value
Nd142(y,n)Nd141 -9828.32 keV
September 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 58-Ce-142 60-Nd-142 60-Nd-143 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Nd140 production) 60-Nd-143 MT4 (y,n) >>
Nd142 (y,2n) or Nd140 production log-log Nd142 (y,2n) or Nd140 production lin-log
=== JENDL/PD-2016.1 I T T T I e T T I T T T R B EEEEs T === JENDL/PD-2016.1 i i i i iR i i i i i i
IAEA/PD»2019' !?I\EE,\/:E/)IEDZ»g%Q'
Somb - ;<- ;.EC'\‘aa;;2*0:§71 . 40 mb - ;(- P.Carlos+ 1971
10mbt \
r \ 30mbt
5 mb*: . \
% § 20mbT ! ]
§ 1mb g
500 pb—: |
10 mb+ ‘ '{
\
i \,}
100 b+ ”
[ 0b ‘um:::::::""'"-'-—»-»---:::::;::::;;;:::;;:
50 ub 1
1MeV 25 ;VIeV 5 h;IeV ? 10 I:Aev 25 I:Aev 50 lf/IeV ? 100 ;\/IeV 1MeV 25 ;\Ae\/ 5 l\;ev ? 10 Ii/le\/ 25 ;vleV 50 I:Aev ? 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value
Nd142(y,2n)Nd140 -17833.63 keV

September 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 60-Nd-142 60-Nd-143 60-Nd-144 >>
<< 60-Nd-142 MT16 (y,2n) MT4 (y,n) or MT5 (Nd142 production) MT16 (y,2n) >>
Nd143 (y,n) or Nd142 production log-log Nd143 (y,n) or Nd142 production lin-log
1b7--- JENDL/PD-2016.1 i i i T T i i i i i T i === JENDL/PD-2016.1 i S (R S I A i i ! i i i
~ == |AEA/PD-2019 ~ ~ = |AEA/PD-2019
500 mb4~-~-~- TENDL-2019 * - =~ TENDL-2019*
X H.-T.Nyhus+ 2015 X H.-T.Nyhus+ 2015
100 mb1 i
300 mb [
50 mb+ i
10mbT *
5mb- :
5 § 200mbt
% 1mb %
S 500 pb S
; AR ARSI 100 mb+
100 pb ]
50 ub 1
10 ubt N
SubT 0b
1MeV 25 ;VIeV 5 N;eV ? 10 l:/leV 25 h;IeV 50 Ii/le\/ ? 100 ;\Aev 1MeV 25 ;\/IeV 5 l\;IeV ? 10 ;vleV 25 lf/leV 50 l:/IeV ? 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value
Nd143(y,n)Nd142 -6123.52 keV
September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 60-Nd-142

60-Nd-143

60-Nd-144 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Nd141 production)

60-Nd-144 MT4 (y,n) >>

Nd143 (y,2n) or Nd141 production log-log

Nd143 (y,2n) or Nd141 production lin-log

=== JENDL/PD-2016.1 * I 70 mb4{==- JENDL/PD-2016.1* I
100 mb-| IAEA/PD-2019 * IAEA/PD-2019 *
|=== TENDL-2019* - =~ TENDL-2019*
X P.Carlos+ 1971 65mb4 X P.Carlos+ 1971
50 mb+ L
60 b+
Bmoy A s5mbT
ki 50 mb
10mb+ L
E 45mbt
5mbT I
40mbt
c c r
2 k]
S 25mb 5 3mbt
3 8 L
a 8 omnt
o o
© imt © I
25mbt
500 pbt 20mbt o
15mb T i
250 pbt |
10mbt
100 ub 5mb
. ob S
| | | | | | | -5mb I I I I I I I
1Mev 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Nd143(y,2n)Nd141 -15951.83 keV
September 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 60-Nd-143 60-Nd-144 60-Nd-145 >>
<< 60-Nd-143 MT16 (y,2n) MT4 (y,n) or MT5 (Nd143 production) MT16 (y,2n) >>
Nd144 (y,n) or Nd143 production log-log Nd144 (y,n) or Nd143 production lin-log
——- JENDLPD2016.1] | N R A S A S i i I S A A S A I S R AR i 300mb{--- JENDLPD-2016.1] | — T T : : T —
500 mb| -~~~ |AEA/PD-2019 - -~ IAEAPD-2019
X R 2015 X Ay 2015
100 mb1
50 mbT
10mbd 200 mb+
5mb
g 1 mb g
§ 500 pb-{ §
100 mb
100 pbt
50 ub 1
0t s
5ubt f“ -
0b
1MeV 25 ;VIeV 5 N;eV 10 I:/IeV 25 h;lev 50 Ii/le\/ ? 100 ;\Aev 1MeV 25 ;\/IeV 5 I\;IeV ? 10 ;vleV 25 If/leV 50 l:/IeV 100 ?MeV
Incident energy Incident energy
Reaction Q-Value
Nd144(y,n)Nd143 -7817.12 keV
September 2020

Incident gammas




OECD NEA Data Bank JANIS Book

<< 60-Nd-143 60-Nd-144 60-Nd-145 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Nd142 production) 60-Nd-145 MT4 (y,n) >>
Nd144 (y,2n) or Nd142 production log-log Nd144 (y,2n) or Nd142 production lin-log
=== JENDL/PD-2016.1 I i i i T i i I i i TTTTTTTIT70Td i === JENDL/PD-2016.1 i T T TTTITT7Td i i I i i i R
-——— IAEA/PD»201% -—— IAEA/PD-ZEMQ'
X Pcamoar o7t . "3 Poarose 107+
100 mb1
50 mbT
10 mb é
& smbt * § 100mot
5 5
TmbT
500 b1 :
5
100 pb i
50 b+ ob A e
1MeV 25 ;VIeV 5 N;eV ? 10 I:/IeV ‘ 25 h;IeV 50 Izlle\/ ? 100 ;\Aev 1MeV 25 ;\/IeV 5 I\;IeV ? 10 ILIeV 25 If/leV 50 l:/leV ? 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value
Nd144(y,2n)Nd142 -13940.63 keV

September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 60-Nd-144

60-Nd-145

60-Nd-146 >>

<< 60-Nd-144 MT16 (y,2n)

MT4 (y,n) or MT5 (Nd144 production)

MT16 (y,2n) >>

Nd145 (y,n) or Nd144 production log-log

Nd145 (y,n) or Nd144 production lin-log

=== JENDL/PD-2016.1 il 280 mb === JENDL/PD-2016.1
500 mb{ - -~ IAEA/PD-2019 -~~~ |AEAPD-2019
=== TENDL-2019* - == TENDL-2019*
X H-T.Nyhus+ 2015 260mb % H.-T.Nyhus+ 2015
240 mb+ i
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50 mbT 220 mb 1
200 mb
10mo 180 mb-
5mb
160 mb1-
s s
H £ 1omoT
2 1mb b
3 1]
@ @ 120mb+
o 500 b [
5] 5]
100 mb-
100 ub 80mbT
SowbT 60 mb+
40 mb+
10 ub1
20mbT
5ubT
0b
1pbt + + + + + + + 20mb + + + + + +
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Nd145(y,n)Nd144 -5755.32 keV
September 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 60-Nd-144 60-Nd-145 60-Nd-146 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Nd143 production) 60-Nd-146 MT4 (y,n) >>

Nd145 (y,2n) or Nd143 production log-log

Nd145 (y,2n) or Nd143 production lin-log

— -~ JENDLPD-20161 | | I T I 20mb T enpupD2061 || T
- -~ IAEA/PD-2019 - -~ IAEA/PD-2019
- -~ TENDL-2019* - -~ TENDL-2019*
X V.V.Varlamov+ 2018 X V.V.Varlamov+ 2018
+  P.Carlos+ 1971 S -+  P.Carlos+ 1971
100 mb
50 mb1
10mbt
c smot : s
S : S
s - s 100 mb
3 o
n 1z
3 1]
13 7]
< <4
o (5}
1mb
500 bt |
i
100 ub 1 i
50 b+ it
0b !
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Nd145(y,2n)Nd143 -13572.43 keV

September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 60-Nd-145

60-Nd-146

60-Nd-148 >>

<< 60-Nd-145 MT16 (y,2n)

MT4 (y,n) or MT5 (Nd145 production)

MT16 (y,2n) >>

Nd146 (y,n) or Nd145 production log-log

Nd146 (y,n) or Nd145 production lin-log

- -~ JENDL/PD-2016.1 il - -~ JENDL/PD-2016.1
500 mb-1 IAEA/PD-2019 IAEA/PD-2019
- -~ TENDL-2019* 260 mb{- -~ TENDL-2019*
X H.-T.Nyhus+ 2015 X H-T.Nyhus+ 2015
240 mb1
100 mb1
1’ +
50 mb # 220 mb
#
i
“ 200 mb1
10 b 180 mb
5mb-
160 mb-
c c
.g .g 140 mb
8 1mb 2
H m 120 mb
3 1] T
£ 500 o] s
o (5}
100 mb
100 b 80 mb-- i
S0pb 60 mbT ’,*’
40 mb- k
10pbT x
20mbt &
5pbT <
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1 bt | | | | | | ~20 mb | | | | | |
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Nd146(y,n)Nd145 -7565.22 keV
September 2020

Incident gammas




OECD NEA Data Bank JANIS Book

<< 60-Nd-145 60-Nd-146 60-Nd-148 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Nd144 production) 60-Nd-148 MT4 (y,n) >>
Nd146 (y,2n) or Nd144 production log-log Nd146 (y,2n) or Nd144 production lin-log
=== JENDL/PD-2016.1 i i T i i I i i T === JENDL/PD-2016.1 | i i TTTTTTT0777T0 i i | i i i
- IAEA/PD»201% - IAEA/PD-ZEMQ'
e . G
100 mb1
50 mbT
10 mb |
g 5mb+ g
g g’ 100 mb
8 g 3
1mbT L
500 pb+
100 pb1 i
i
50 ub1 5
0b £
1MeV 25 ;VIeV 5 N;eV ? 10 I:/IeV 25 h;IeV 50 li/le\/ ? 100 ;\Aev 1MeV 25 ;\/IeV 5 I\;IeV ? 10 ILIeV 25 If/leV 50 l:/leV ? 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value
Nd146(y,2n)Nd144 -13320.53 keV

September 2020 Incident gammas




OECD NEA Data Bank

<< 60-Nd-146

JANIS Book

<< 60-Nd-146 MT16 (y,2n)

60-Nd-148

MT4 (y,n) or MT5 (Nd147 production)

62-Sm-144 >>

500 mb{--- JENDLPD-2016.1] | T .

Nd148 (y,n) or Nd147 production log-log

~ == |IAEA/PD-2019
=== TENDL-2019*
X H.-T.Nyhus+2015

100 mb1
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1mbT
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Cross section

100 pb+
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1ubT

/ \‘\‘P
50 mb+- ’ s
Y n

Nd148 (y,n) or Nd147 production lin-log

MT16 (y,2n) >>

- ==~ JENDL/PD-2016.1
~ ~ = |AEA/PD-2019
200mb___ TENDL-2019*

X H.-T.Nyhus+ 2015

100 mb-

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

Reaction

25 MeV 50 MeV 100 MeV

1MeV 2.5 MeV

5MeV 10 MeV 25 MeV

Incident energy

100 MeV

Nd148(y,n)Nd147

Q-Value

September 2020

-7332.62 keV

Incident gammas



OECD NEA Data Bank

JANIS Book
<< 60-Nd-146 60-Nd-148 60-Nd-150 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Nd146 production) 60-Nd-150 MT16 (y,2n) >>

Nd148 (y,2n) or Nd146 production log-log Nd148 (y,2n) or Nd146 production lin-log
500 Mo JenpLPD-2016.1 T T T T T I T T T 1 11 240mb__ _ JENDL/PD-2016.1 N T A A A AN I R A i i 1T
IAEA/PD»201% !rAEE,\‘A[/JPLF)Z-(?%Q'
i Do . aom| ¥ fidaser e
A
100 mb-+ EN 200 mbt-
50 mb+ f 8 180 mb+-
160 mb
10mbT 140 mb T
S 5mb s
g £ 120mb
2 é 100 mb+
o o
1mb] 80 mb
500 pb
60 mb+
40mbt
100 b 20mb+ 1
50 b+ # i
0b R e B s
+ + + + + + t -20mb t t + + + t
1Mev 25 MeV 5 MeV 10 Mev 25 MeV 50 MeV 100 MeV 1MeV 25 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 Mev
Incident energy Incident energy
Reaction Q-Value
Nd148(y,2n)Nd146 -12624.73 keV
September 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 60-Nd-148 60-Nd-150 62-Sm-144 >>
<< 60-Nd-148 MT16 (y,2n) MT16 (y,2n) or MT5 (Nd148 production) 62-Sm-144 MT4 (y,n) >>
Nd150 (y,2n) or Nd148 production log-log Nd150 (y,2n) or Nd148 production lin-log
500 mb{- -~ JENDLPD-2016.1] — T T T : : : — Tt T : - -~ JENDL/PD-2016.1 T TTTTTTT7000 I I I 17
IAEA/PD»201% Iﬁ;%igg%g-
- TENDL2019 " 1 240mb1" %" P Garost 1971
20mbT
100 mb+
200 mbT
50mbt
180 mb
160 mb ;
10mbt i
c \ c 140 mb T ‘;\x
-2 Smb \‘\ 3 l“
g \:::\ 8 r20mot L
8 8 wom] |
1mbT :
80mbT I
500 pb+ ’
| - 60mbt /
40mb+ k
100 ub
20mb+
50 pb 1
[ et e
; ; ; ; } ! ; ; -20mb ; } } ! ! ! } ;
1MeV 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV. 1MeV 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV.
Incident energy Incident energy
Reaction Q-Value
Nd150(y,2n)Nd148 -12414.43 keV

September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book
<< 60-Nd-148 62-Sm-144 62-Sm-147 >>
<< 60-Nd-150 MT16 (y,2n) MT4 (y,n) or MT5 (Sm143 production) MT16 (y,2n) >>
Sm144 (y,n) or Sm143 production log-log Sm144 (y,n) or Sm143 production lin-log
1bq--- ENDF/B-VIIL.O i T T T — T T i T T T === ENDF/B-VIIL.O I i i T T TTTITT7Td i i I i i i
=== JENDL/PD-2016.1 * === JENDL/PD-2016.1 *
S00mb< - - AEAFD201S: 400mb{== 2 TeNpizoto:
X D.M.Filipescu+ 2014 X D.M.Filipescu+ 2014
100 mb1
50 mbT
300 mb i
10 mb ’é
c Smbr . 5%
2 2 i
o o o
& & 200mbT H
§ 1mbT g 2"&
500 b '9,’
1
|
100 mb )
100 pb- by
)
50 ub1 }
10 pb 0b
5ubT
1MeV 25 !‘VIeV 5 N‘IeV ‘ 10 Mev 25 !\‘IleV 50 Il/le\/ ‘ 100 ‘Me\/ 1MeV 25 I‘\/IeV 5 I\)IeV ‘ 10 l‘vleV 25 Mev 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sm144(y,n)Sm143 -10519.62 keV
September 2020

Incident gammas



OECD NEA Data Bank JANIS Book

<< 60-Nd-150 62-Sm-144 62-Sm-148 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Sm142 production) 62-Sm-147 MT4 (y,n) >>
Sm144 (y,2n) or Sm142 production log-log Sm144 (y,2n) or Sm142 production lin-log
omvloor mgba, e e e e e i e e
"I e ) I e
X P.Carlos+ 1974 X P.Carlos+ 1974
30mbT
10mbt
5mb*:
20mbT
g 1mb g
o r - o
SUUub': 10 mb+-
100 b+
: 0b ol
50 pb 1
1MeV 25 ;VIeV 5 h;IeV ? 10 I:Aev 25 I:Aev 50 If/leV ? 100 ;\/IeV 1MeV 25 ;\Ae\/ 5 I\;ev ? 10 Ii/le\/ 25 ILIeV 50 I:Aev ? 100 ?MeV
Incident energy Incident energy
Reaction Q-Value
Sm144(y,2n)Sm142 -19122.13 keV

September 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 62-Sm-144 62-Sm-147 62-Sm-148 >>
<< 62-Sm-144 MT16 (y,2n) MT4 (y,n) or MT5 (Sm146 production) 62-Sm-148 MT4 (y,n) >>
Sm147 (y,n) or Sm146 production log-log Sm147 (y,n) or Sm146 production lin-log
Wbi--- ENDF/B-VIIL.O i i T i i i i i i ] - == ENDF/B-VIIL.O T T T =TT T T I T T T
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
500 mbq - -~ IAEA/PD-2019 ~ -~ IAEA/PD-2019
=== TENDL-2019 * === TENDL-2019*
X D.M.Filipescu+ 2014 /”1::‘ X D.M.Filipescu+ 2014
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300 mbt+
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§ _E 200 mb
g 8
; 1mb- ;
o o
G 500 pb 5]
100 pb- 100 mb-
50 ub 1
10 ub+
5ubT 0b
1MeV 25 ;VIeV 5 N;eV - 10 I:/IeV 25 h;lev 50 Ii/le\/ ? 100 ;\Aev 1MeV 25 ;\/IeV 5 I\;IeV ? 10 ;vleV 25 If/leV 50 l:/IeV ? 100 ?MeV
Incident energy Incident energy
Reaction Q-Value
Sm147(y,n)Sm146 -6341.72 keV

September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 62-Sm-147

62-Sm-148

62-Sm-149 >>

<< 62-Sm-147 MT4 (y,n)

MT4 (y,n) or MT5 (Sm147 production)

MT16 (y,2n) >>

- -~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1
500 mb{ - -~ IAEAPD-2019
- -~ TENDL-2019*

X D.M.Filipescu+ 2014

100 mb1

50 mb
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1mb
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500 ub 1
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50 b+

10 bt
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b

Sm148 (y,n) or Sm147 production log-log

- -~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1
- -~ IAEA/PD-2019
--- TENDL-2019*

X D.M.Filipescu+ 2014

300 mb

200 mb

Cross section

100 mb1

Sm148 (y,n) or Sm147 production lin-log

1 MeV

2.5MeV

5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

1MeV 2.5 MeV

5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

Reaction

Q-Value

Sm148(y,n)Sm147

-8141.22 keV

September 2020

Incident gammas




OECD NEA Data Bank JANIS Book
<< 62-Sm-144 62-Sm-148 62-Sm-150 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Sm146 production) 62-Sm-149 MT4 (y,n) >>
Sm148 (y,2n) or Sm146 production log-log Sm148 (y,2n) or Sm146 production lin-log
el el BRSSO
- == |AEA/PD-2019 ~ == |AEA/PD-2019
=== TENDL-2019 * === TENDL-2019 *
X P.Carlos+ 1974 X P.Carlos+ 1974
100 mb1 140 mb
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S00pb 40 mbt
20mb
100 ub
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1MeV 25 ;VIeV 5 N;eV ? 10 I:/IeV 25 h;lev 50 Izlle\/ 100 ;\Aev 1MeV 25 ;\/IeV 5 I\;IeV 10 ;vleV 25 If/leV 50 l:/IeV 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value
Sm148(y,2n)Sm146 -14482.93 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 62-Sm-148

62-Sm-149

62-Sm-150 >>

<< 62-Sm-148 MT16 (y,2n)

MT4 (y,n) or MT5 (Sm148 production)

62-Sm-150 MT4 (y,n) >>

1b

Sm149 (y,n) or Sm148 production log-log
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Sm149 (y,n) or Sm148 production lin-log
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50 MeV

100 MeV

Reaction

Q-Value

Sm149(y,n)Sm148

-5870.72 keV
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OECD NEA Data Bank

JANIS Book

<< 62-Sm-149

62-Sm-150

62-Sm-152 >>

<< 62-Sm-149 MT4 (y,n)

MT4 (y,n) or MT5 (Sm149 production)

MT16 (y,2n) >>

Sm150 (y,n) or Sm149 production log-log

- -~ ENDF/B-VIILO
]--- JENDL/PD-2016.1
500mbY1777 |AEAPD-2019
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Sm150 (y,n) or Sm149 production lin-log
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100 MeV

Reaction

Q-Value

Sm150(y,n)Sm149

-7986.72 keV
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OECD NEA Data Bank

JANIS Book
<< 62-Sm-148 62-Sm-150 62-Sm-152 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Sm148 production) 62-Sm-152 MT4 (y,n) >>

Sm150 (y,2n) or Sm148 production log-log Sm150 (y,2n) or Sm148 production lin-log
- -~ ENDF/B-VIILO T T TTTTT7T0077TTd i i I T 11 200 mb{ -~~~ ENDF/B-VIIL.O — T T : : T —T—T
=== JENDL/PD-2016.1 === JENDL/PD-2016.1
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Incident energy Incident energy
Reaction Q-Value
Sm150(y,2n)Sm148 -13857.43 keV
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OECD NEA Data Bank JANIS Book

<< 62-Sm-150 62-Sm-152 62-Sm-154 >>
<< 62-Sm-150 MT16 (y,2n) MT4 (y,n) or MT5 (Sm151 production) MT16 (y,2n) >>
Sm152 (y,n) or Sm151 production log-log Sm152 (y,n) or Sm151 production lin-log
- -~ ENDF/B-VIILO I T T T T T T T T T I 1 ] 2B0mb T Enpr VN0 RN RERERRRER T T I T 1T T T T T
500 mb{ - -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
- == |AEA/PD-2019 ~ == |AEA/PD-2019
- -~ TENDL-2019* ; 260 mby__ - TENDL-2019 *
X D.MFilipescu+ 2014 X D.M.Filipescu+ 2014
+  K.Y.Hara+ 2007 240 mb +  K.Y.Hara+ 2007
100 mbt+
50 mb- 220 mb+
200 mb+
10mb+ 180 b1
5mbT
160 mb i
H c H
H £ tomb T
g imbt 8 i
") ] 1 it
8 o0t 3 120 mb
S o i
100 mb+ #
100 pb 1+ 80 mb %t
50ub 60 mbt :‘
i
40mb+ g’j‘
10 bt Ny &/
20mbt+ #
5ubT . M
0b
100 | | | | | | | | 20mb+ 1 1 1 1 1 1
1MeV 2.5 MeV/ 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25MeV 5MeV 10 MeV/ 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value

Sm152(y,n)Sm151

-8257.62 keV
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<< 62-Sm-150 62-Sm-152 62-Sm-154 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Sm150 production) 62-Sm-154 MT4 (y,n) >>
Sm152 (y,2n) or Sm150 production log-log Sm152 (y,2n) or Sm150 production lin-log
= == ENDF/B-VIIL.O i i i i T T T T 700 i i i i i i INIREEEREREER i - == ENDF/B-VIIL.O i i i i INIREEEREEEER i i i i i i i
- == JENDL/PD-2016.1 === JENDL/PD-2016.1
~ ~~ |AEA/PD-2019 ~ ~~ |AEA/PD-2019
- == TENDL-2019 * . 200 mb{-~-~ TENDL-2019*
X P.Carlos+ 1974 oy X P.Carlos+ 1974
100 mb+ 180 mb+
50 mb-+
160 mb+
140 mb+
10mb+
120 mb+
S 5mbr s
k+ 5
3 @ 100 mb+
© O gombt
1mb-
500 b+ 60 mb+
40mbt
100 b+ 20mb+
50 pb 1
0b
: : : : : : : : -20mb : : : : : : : :
1Mev 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sm152(y,2n)Sm150 -13854.13 keV
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<< 62-Sm-152

62-Sm-154

63-Eu-153 >>

<< 62-Sm-152 MT16 (y,2n)

MT4 (y,n) or MT5 (Sm153 production)

MT16 (y,2n) >>

Sm154 (y,n) or Sm153 production log-log

Sm154 (y,n) or Sm153 production lin-log

= == ENDF/B-VIIL.O === ENDF/B-VIIL.O
500 mb{- -~ JENDL/PD-2016.1 === JENDL/PD-2016.1
—~ - IAEA/PD-2019 260 mbo - - - IAEA/PD-2019
=== TENDL-2019 * === TENDL-2019* N
X D.M.Filipescu+ 2014 X D.M.Filipescu+ 2014
240 mbf
100 mb+
somb- 220 mbt+
200mbt 4
10mb+ 180 mb+ H
Smb- 160 mb- x4
c c i
] S 140mbt
=3 [%3
& Ampt 3
@ @ 120 mb+
S 500t s
o o
100 mb+
100 80 b
50 bt 60 mb+
40mbT
10 pbT 20mb+
5pbT
0b
n n n n n n n n .20 mb" n n n n n n n
1Mev 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Sm154(y,n)Sm153 -7966.82 keV
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<< 62-Sm-152

62-Sm-154

63-Eu-153 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Sm152 production)

63-Eu-153 MT4 (y,n) >>

Sm154 (y,2n) or Sm152 production log-log

Sm154 (y,2n) or Sm152 production lin-log

=== ENDF/B-VIII.O === ENDF/B-VIIL.O
-—-  JENDL/PD-2016.1 200 mb{--~- JENDL/PD-2016.1
~ == |AEA/PD-2019 ~ == |AEA/PD-2019
=== TENDL-2019 * . === TENDL-2019 * .
X P.Carlos+ 1974 3( X P.Carlos+ 1974 i
¥ 180 mb+ i
100 b1 i iy
50 mb-- 160 mb+ X
140 mb1 74
10mbt 120 mb %
S 5mb s
] S 100mbT B
n 0 W
'] ] "
4 4 i
BN
S S 8ombT kS
4
1mb %
60 mb+ 4
500 pbt
40mb+
100 bt 2me
50 b+ 0b
+ + + + + + t -20 mb t t + t
1Mev 2.5MeV 5 MeV 10 Mev 25 MeV 50 MeV 100 MeV 1 Mev 25MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction
Sm154(y,2n)Sm152 -13835.23 keV
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<< 62-Sm-154 63-Eu-153 64-Gd-160 >>
<< 62-Sm-154 MT16 (y,2n) MT4 (y,n) or MT5 (Eu152 production) MT16 (y,2n) >>

Eu153 (y,n) or Eu152 production log-log

Eu153 (y,n) or Eu152 production lin-log
= == JENDL/PD-2016.1 * I - JEnDUPD2016.1* T T T T T T T T T T T T T T T T T T
500 mb- JAEA/PD-2019 * 260 mb IAEAIPD-2019 *
=== TENDL-2019 * - -~ TENDL-2019*
ey 240 mbT
100 mb+ Y 220 mbt
50 mb+ N i
\ 200 mb+ H
A i
% 180 mb+
10mbt i
Smbt 160 mbt-
3 5 i
£ S 140mbT g
c c i
2 imt 2 |
3 3 120mot |
2 500 ubt 3 ‘
5 E 1oomot i
S o :
80mb T i
100 pb -
50 b+ 60mb+
}
40mb+
10 pb+ |
g’ 20mb+ 4
5 b K
L e T N S
b : : : : : : : : 20mop : : : : : : : :
1MeV 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV. 1MeV 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV.
Incident energy Incident energy
Reaction Q-Value
Eu153(y,n)Eu152 -8550.22 keV
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<< 62-Sm-154

63-Eu-153

64-Gd-160 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Eu151 production)

MT17 (y,3n) >>

Eu153 (y,2n) or Eu151 production log-log

Eu153 (y,2n) or Eu151 production lin-log

=== JENDL/PD-2016.1 === JENDL/PD-2016.1
~ == |AEA/PD-2019 -~ |AEA/PD-2019
=== TENDL-2019 * - -~ TENDL-2019*
X V.V.Varlamov+ 2018 X V.V.Varlamov+ 2018 |
100 mb+ i
50 mb+
10 mb )
& 100 mb+
§ 5mb1 x §
3 B
3 8
2 @
8 s i
(5] 5] j
1mb m‘
500 ub 1 i > x
; o 3
: x X}
: ®
100 ot i
i
50 ub1 ob i
1Mev 25Mev 5 Mev T 25Mev 50 Mev 100 MoV 1 MeV 25Mev 5 Mev RTIYYY 25 MV 50 Mev 100 Mev
Incident energy Incident energy
Reaction Q-Value
Eu153(y,2n)Eu151 -14856.93 keV
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<< 59-Pr-141

63-Eu-153

64-Gd-160 >>

<< MT16 (y,2n)

MT17 (y,3n) or MT5 (Eu150 production)

64-Gd-160 MT4 (y,n) >>

Eu153 (y,3n) or Eu150 production log-log

Eu153 (y,3n) or Eu150 production lin-log

EULLCE P ——- JENDLPD-2016.1" | |
IAEA/PD-2019 * IAEA/PD-2019 *
- -~ TENDL-2019* 26 mb{--- TENDL-2019*
X V.V.Varlamov+ 2018 X V.V.Varlamov+ 2018 x
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) 24 mbT
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* i 20mbt
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—
{ 16 mb
+ L
c c 14mbt
2 1mbt 2 L
H F 3
» o 12mbT
2 [ ] L
o 500ubT o
5} L G 10mbt
i
' L
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100 yb+
L 4mb
50 b 2mb+-
0b
-2mbT
10 pb + + + + + + + + + + + + + + t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Eu153(y,3n)Eu150 -22789.15 keV
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<< 63-Eu-153

64-Gd-160

66-Dy-162 >>

<< 63-Eu-153 MT

17 (y,3n)

MT4 (y,n) or MT5 (Gd159 production)

MT16 (y,2n) >>

Gd160 (y,n) or Gd159 production log-log

- -~ JENDL/PD-2016.1
|--- IAEAPD-2019
500mbYZ7 7 TeNpL-zote -
X F.Dreyer+ 1972

100 mb1

50 mbT

10 mb

Cross section
3
ES

100 pb+

50 b+

10 b+

5ubT

Cross section
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2.5MeV 5MeV 10 MeV 25 MeV

Incident energy

50 MeV

100 MeV

Gd160 (y,n) or Gd159 production lin-log

=== JENDL/PD-2016.1
4-~~ |AEA/PD-2019
300 mb === TENDL-2019 *
X F.Dreyer+ 1972

200 mb

100 mb-

1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

Gd160(y,n)Gd159

-7451.62 keV
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<< 63-Eu-153 64-Gd-160 67-Ho-165 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Gd158 production) MT17 (y,3n) >>
Gd160 (y,2n) or Gd158 production log-log Gd160 (y,2n) or Gd158 production lin-log
00 mb T enpLPD20164 || T 1 1T T T 1T T T I T T T T T T T - == JENDL/PD-2016.1 =1 T T 1T T T T I T 1 1 1]
~ == |AEA/PD-2019 240 mb- ==~ |AEA/PD-2019
=== TENDL-2019 * - -~ TENDL-2019*
X V.Varlamov+ 2019 - X V.Varlamov+ 2019
4 V.V.Varlamov+ 2019 220 mb 4 V.V.Varlamov+ 2019
100 mb+
200 mbt
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180 mb+
160 mb+
10mbt 140 mb+
5 8
g SmbT ‘g, 120 mb+
§ § 100 mb+
Tmb- 80 mb-
500 po - B0 mb--
40 mbT
20mb+
100 b+
0b
50 pb 1
: : + + ; ; ; ; 20mb g ; ; ; ; ; ; ; ‘
1Mev 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Gd160(y,2n)Gd158 -13394.83 keV
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<< 63-Eu-153

64-Gd-160

65-Tb-159 >>

<< MT16 (y,2n)

MT17 (y,3n) or MT5 (Gd157 production)

MT28 (y,n+p) >>

Gd160 (y,3n) or Gd157 production log-log

Gd160 (y,3n) or Gd157 production lin-log

=== JENDL/PD-2016.1 === JENDL/PD-2016.1
JAEA/PD-2019 24 mb IAEA/PD-2019
=== TENDL-2019* === TENDL-2019*
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1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Gd160(y,3n)Gd157 -21332.15 keV
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<< 40-Zr-90

64-Gd-160

<< MT17 (y,3n)

MT28 (y,n+p) or MT5 (Eu158 production)

MT103 (y,p) >>

Gd160 (y,n+p) or Eu158 production log-log

Gd160 (y,n+p) or Eu158 production lin-log

- == JENDL/PD-2016.1 I
IAEA/PD-2019
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Reaction

Q-Value

Gd160(y,d)Eu158

-13822.42 keV

Gd160(y,n+p)Eu158

-16046.99 keV
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<< 50-Sn-120

64-Gd-160

<< MT28 (y,n+p)

MT103 (y,p) or MT5 (Eu159 production)

65-Tb-159 MT17 (y,3n) >>

Gd160 (y,p) or Eu159 production log-log
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100 mb+ IAEA/PD-2019
=== TENDL-2019*
10mbq{ X  F.Dreyer+ 1972

TmbT
100 pb+
10pbT
1pbT
100 nb1
10nbT
1nbT
100 pb T
10pbt
1pbt
100 fo 1 4
10bt 7
1t #
01
0.01fb
0.001fb1
1E-4fbT
1E-5fb
1E-6 b1
1E-7 T
1E-8fb T
1E-9fb T

Cross section

. XW

=== JENDL/PD-2016.1
IAEA/PD-2019
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7mb1 x  F.Dreyer+ 1972

Cross section

s s | i
1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

Gd160 (y,p) or Eu159 production lin-log

100 MeV 1 MeV 2.5MeV

50 MeV/ 100 MeV

Reaction

Gd160(y,p)Eu159

-9187.67 keV
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<< 64-Gd-160

65-Th-159

67-Ho-165 >>

<< 64-Gd-160 MT103 (y,p)

MT17 (y,3n) or MT5 (Tb156 production)

66-Dy-162 MT4 (y,n) >>

Tb159 (y,3n) or Tb156 production log-log

Tb159 (y,3n) or Tb156 production lin-log

50mb{--- ENDF/B-VIIL.O --- ENDF/B-VII.O
- -~ JENDL/PD-2016.1* - -~ JENDL/PD-2016.1*
IAEA/PD-2019 22 mb- IAEA/PD-2019
- -~ TENDL-2019* - -~ TENDL-2019*
X V.V.Varlamov+ 2017 X V.V.Varlamov+ 2017
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10mb T 20 mb
Smb T 18mbT u
i H
16mb T
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500 ubt
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o © 0
& & tombt i
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o o 8mb
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I -2mbT +
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100 keV 500 keV 1MeV 5MeV 10 MeV 50 MeV 100 MeV 100 keV 500 keV 1MeV 5MeV 10 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Tb159(y,3n)Tb156 -23655.35 keV
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<< 64-Gd-160

66-Dy-162

66-Dy-163 >>

<< 65-Tb-159 MT

17 (v,3n)

MT4 (y,n) or MT5 (Dy161 production)

66-Dy-163 MT4 (y,n) >>

Dy162 (y,n) or Dy161 production log-log

1bq--- JENDL/PD-2016.1
IAEA/PD-2019
500mb -~ TENDL-2019*

X T.Renstrom+ 2018

100 mb+
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10 mb

1mb
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100 pb+
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10 b+

5ubT

Cross section
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2.5MeV 5MeV 10 MeV

Incident energy

25 MeV 50 MeV 100 MeV

400 mb{=--~- TENDL-2019*

300 mb

200mbT

100 mb-

Dy162 (y,n) or Dy161 production lin-log

=== JENDL/PD-2016.1
IAEA/PD-2019

X T.Renstrom+ 2018

1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

Dy162(y,n)Dy161

-8197.02 keV
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<< 66-Dy-162

66-Dy-163

73-Ta-181 >>

<< 66-Dy-162 MT

4 (y,n)

MT4 (y,n) or MT5 (Dy162 production)

67-Ho-165 MT16 (y,2n) >>

Dy163 (y,n) or Dy162 production log-log

1bq==-- JENDL/PD-2016.1
IAEA/PD-2019

500 mb TENDL-2019 *

X T.Renstrom+ 2018

100 mb+

50 mbT

10 mb

1mb

Cross section

500 ub 1

100 b+

50 bt

10 b+

5pbT

1 b+

Dy163 (y,n) or Dy162 production lin-log

JENDL/PD-2016.1
IAEA/PD-2019

400 mb4{ ==~ TENDL-2019 *

X T.Renstrom+ 2018

300 mb

200 mb

Cross section

100 mb

1 MeV

2.5MeV 5MeV 10 MeV 25 MeV

Incident energy

50 MeV

100 MeV 1MeV

2.5 MeV 5MeV 10 MeV

Incident energy

100 MeV

Reaction

Q-Value

Dy163(y,n)Dy162

-6271.02 keV

September 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 64-Gd-160

67-Ho-165

68-Er-166 >>

<< 66-Dy-163 MT4 (y,n)

MT16 (y,2n) or MT5 (Ho163 production)

MT17 (y,3n) >>

Ho165 (y,2n) or Ho163 production log-log

Ho165 (y,2n) or Ho163 production lin-log

- -~ ENDF/B-VILO ——-  ENDF/B-VIILO
250 mb{ =~~~ JENDLIPD-2016.1 - -~ JENDL/PD-2016.1*
——— IAEA/PD-2019 ——— IAEA/PD-2019
- -~ TENDL-2019* --- TENDL-2019*
®  V.V.Varlamov+ 2003 180mb1" 5 v.v.Varlamov+ 2003
4 V.V.Varlamov+ 2003 [ V.V.Varilamov+ 2003
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100mb1 1 pAxel+ 1966 J PAxel+ 1966
= 160 mb
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140 mb
25mbT
120 mb
10 mb1
c 1 c
s S 100mbt
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3 1]
13 7]
o S 80mbT
O 25mbt o
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1mb
40 mb+
500 b+
250 ub 1 20mbT
0b
100 pbt+
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ho165(y,2n)Ho163 -14663.33 keV
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<< 65-Tb-159 67-Ho-165 71-Lu-175 >>
<< MT16 (y,2n) MT17 (y,3n) or MT5 (Ho162 production) 68-Er-166 MT16 (y,2n) >>
Ho165 (y,3n) or Ho162 production log-log Ho165 (y,3n) or Ho162 production lin-log
- == ENDF/B-VIILO I T T T T T T 77TV T0T0 i i I i T T T TTTTITT i 24mb{- -~ ENDF/B-VIILO T T T T i T
- -~ JENDL/PD-2016.1* - -~ JENDL/PD-2016.1*
IAEA/PD-2019 IAEA/PD-2019
=== TENDL-2019* 22mbq--~- TENDL-2019* +
X B.L.Berman+ 1969 X B.L.Berman+ 1969 x
+  R.Bergere+ 1968 +  R.Bergere+ 1968
20mb T N
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16 mbT TR
14mb1
. 12mbt ;&X
s I S I e
S 500 ubT 3 10mb+
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o o
6mb
100 pb - el
50 b+ ! 2mb
0b
2mb
10pbt+ L #
i -4 mbT +
5ubT
| | | | | | | -6mbT I I I I I I I
1MeV 25 MeV 5 h}leV ‘ 10 l\‘AeV 25 l\‘AeV 50 MeV ‘ 100 MeV 1MeV 25 Me\/ 5 Mev ‘ 10 MeV 25 MeV 50 l\‘AeV ‘ 100 ‘MeV
Incident energy Incident energy
Reaction Q-Value
Ho165(y,3n)Ho162 -23070.95 keV
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<< 67-Ho-165

68-Er-166

72-Hf-178 >>

<< 67-Ho-165 MT17 (y,3n)

MT16 (y,2n) or MT5 (Er164 production)

68-Er-170 MT107 (y,0) >>

Er166 (y,2n) or Er164 production log-log

Er166 (y,2n) or Er164 production lin-log

200 mb
=== JENDL/PD-2016.1 === JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
=== TENDL-2019 * - -~ TENDL-2019*
X B.l.Goryachev+ 1976 M X B.l.Goryachev+ 1976
P 180 mb
100 mb Kﬁ?
mb+ b SR
§ R\,
}‘ 160 mb+
50 mb+ £ :
140 mb+
10mo 120 mb+
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S 5mbr £ 100mot
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8 g 80mb-
1mbT
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i
¥
20mbT 3
100 b i
50 ub1- 0b T
1Mev 25Mev 5 Mev T 25Mev 50 Mev 100 MoV 1 MeV 25Mev 5 Mev RTIYYY 25 MV 50 Mev 100 Mev
Incident energy Incident energy
Reaction Q-Value
Er166(y,2n)Er164 -15125.73 keV
September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 41-Nb-93

68-Er-170

<< 68-Er-166 MT16 (y,2n)

MT107 (y,a) or MT5 (Dy166 production)

71-Lu-175 MT17 (y,3n) >>

Er170 (y,a) or Dy166 production log-log

Er170 (y,a) or Dy166 production lin-log

S e (TS WA
R ok B IR B —~— o] Ao
o
10004 - 60t
100 pb1 55 b1
1pbt 50 bt
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o o
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1 MeV 25Mev 5 MoV RTIYYY 25Mev 50 MoV 100 MoV 1 MeV 25Mev 5 Mev 10 Mev 25 MV 50 Mev 100 Mev
Incident energy Incident energy
Reaction Q-Value
Er170(y,a)Dy166 51.18 keV
Er170(y,p+t)Dy166 -19762.68 keV
Er170(y,n+He3)Dy166 -20526.44 keV
Er170(y,2d)Dy166 -23795.34 keV
Er170(y,n+p+d)Dy166 -26019.91 keV
Er170(y,2n+2p)Dy166 -28244 .48 keV
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<< 67-Ho-165 71-Lu-175 73-Ta-181 >>
<< 68-Er-170 MT107 (y,a) MT17 (y,3n) or MT5 (Lu172 production) 72-Hf-178 MT16 (y,2n) >>

Lu175 (y,3n) or Lu172 production log-log Lu175 (y,3n) or Lu172 production lin-log
50mb{___ JenpLPD-2016.1%] | T — T T T — T T ——— JENDLPD-2016.1*] | i T T i i I =
IAEA/PD-2019 * IAEA/PD-2019 *

=== TENDL-2019* - == TENDL-2019*
25mb]_ X RBergere+ 1969 x X R.Bergere+ 1969

10mb

20mbT
5mbT

25mb

1mb

500 b
! 10mbT

Cross section
Cross section

250 b+

100 b+

50 pb 1 L ‘&

0b

25ubT

10 pbt

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV

Incident energy Incident energy

Reaction Q-Value
Lu175(y,3n)Lu172 -22643.55 keV
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<< 68-Er-166

72-Hf-178

73-Ta-181 >>

<< 71-Lu-175 MT17 (y,3n)

MT16 (y,2n) or MT5 (Hf176 production)

73-Ta-181 MT4 (y,n) >>

Hf178 (y,2n) or Hf176 production log-log

Hf178 (y,2n) or Hf176 production lin-log

500 mb{ = JENDLPD-2016.1 - -~ JENDL/PD-2016.1
~ == |AEA/PD-2019 260 mb - -~ IAEA/PD-2019
=== TENDL-2019 * - -~ TENDL-2019*
250mb{ X  B.l.Goryachev+ 1976 X B..Goryachev+ 1976 x
240 mb+ ;
&
100 mb- 220 mb-- 5
50mb T 200 mb+
180 mb T
25mbT
160 mb+
5 10me] § tomot
° kil
] H
w omb o 120mbt+
13 7]
o o
© 25mb- © jo0mvt i
80mbT ok
H Tk
1mb- A
1 = 60 mbT ; i
]
500 pb+ :
40mb+ ;
250 pb+ i
20mbt+ ;
%
100 pb 0b '
I I . . . . . 20mb i i i i i i
1MeV 2.5 MeV/ 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25MeV 5MeV 10 MeV/ 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Hf178(y,2n)Hf176 -14001.53 keV
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<< 66-Dy-163

73-Ta-181

74-W-186 >>

<< 72-Hf-178 MT16 (y,2n)

MT4 (y,n) or MT5 (Ta180 production)

MT16 (y,2n) >>

Ta181 (y,n) or Ta180 production log-log

Ta181 (y,n) or Ta180 production lin-log

1b{=== ENDF/B-VIIL.O === ENDF/B-VIIL.O
- -~ JENDL/PD-2016.1* - -~ JENDL/PD-2016.1*
——— |AEA/PD-2019 ——— |AEA/PD-2019
500mb___  TENDL-2019* --- TENDL-2019*
®  S.Goko+ 2006 ®  S.Goko+ 2006
[ H.Utsunomiya+ 2003 400mbv [  H.Utsunomiya+ 2003
X SNBelyaev+ 1985 X SNBelyaev+ 1985
+ L.Katz+ 1951 —+ L.Katz+ 1951
100 mb+
50 mb1
300 mbt- ‘
10mb+ |
|
5mbT |
o c ‘\
8 2 |
° ° |
] ] |
@ TmbT @ 200mbT ‘
4 4
S5 500pbT 5 |
|
100 ub
50ubT 100 mb+
10 b+
5ubT
0b
1 pb + + t + + + + + + + + + + + + t
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ta181(y,n)Ta180 -7576.72 keV
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<< 72-Hf-178 73-Ta-181 76-Os-186 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Ta179 production) MT17 (y,3n) >>
Ta181 (y,2n) or Ta179 production log-log Ta181 (y,2n) or Ta179 production lin-log
7T AeapD2010 260 mb*: IAEAPD-2019
=== TENDL-2019 * === TENDL-2019 * x
X G.P.Antropov+ 1967 X G.P.Antropov+ 1967
240 mb1
100 mb
220 mb1
50 mb- "
200 mb A
180 mb
1ombT 160 mbT
_§ 5mbT § 140 mb 1
=3 [%3
] ]
@ @ 120mbt+
4 8
o o
Tmb T 100 mbT
500 bt 80 mb
60mb1
40mbT
100 ub 1
20mbT
50 pb1
0b
| | | | | | | | -20mb 1 1 1 1 1 1 1
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ta181(y,2n)Ta179 -14223.63 keV
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74-W-186 >>

73-Ta-181

MT18 (y,fission) >>

<< 71-Lu-175

MT17 (y,3n) or MT5 (Ta178 production)

<< MT16 (y,2n)

Ta181 (y,3n) or Ta178 production lin-log

Ta181 (y,3n) or Ta178 production log-log
Sy ———— . . — ot
- == JENDL/PD-2016.1* === JENDL/PD-2016.1*
——— |AEA/PD-2019 —— |AEA/PD-2019
=== TENDL-2019* === TENDL-2019*
X R.Bergere+ 1968 X R.Bergere+ 1968
10mb+ |
. 20mbt s
r !
5mbT |
L I
i
tx
i
c c 1
S S ;
° kil !
b impt i b
3 r B @ :
13 r i 0 il ¢
< i S 10mbT bt
S L S o i
500 bt ¥ i
| L il
| I
il
i
IH
i
\ ii
i
i
100 b+ i
; v
0b o
B %
50 bt
1MeV 25MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ta181(y,3n)Ta178 -22052.25 keV
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73-Ta-181 74-W-182 >>

<< MT17 (y,3n) MT18 (y.fission) MT175 (y,6n+t) >>

Ta181 (y,fission) log-log Ta181 (y,fission) lin-log

S T T T T T T T R : T L L maaaanass T :
1mb{—— TENDL-2019 70pby__ TENDL-2019
M.L.Terranova+ 1998 M.L.Terranova+ 1998
100 pb-| M.L.Terranova+ 1996 M.L.Terranova+ 1996
O.AP.Tavares+ 1993 65 ub-| O.AP.Tavares+ 1993
10 pb
1 b+ 60 b1
100 b+ st
10nb
1nb 50 b+
100 pbt- 450+
10pbT
40pt
c 1 pb" c
8 2
F 1000t 3 3Bt
] H
s 10fbT s
5 bt g 30w+
0.1+ 25ubt
0.01fb1
20 b+
0.001 fo1
1E-4 o1 15 b
1E-5 b
10pbt
1E6 b
1E-7 o1 SpbT
1E-8fbT
0b
1E9fbT
1EA0E | | ! ! . . ! ! N . ! ! . . . ! !
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
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73-Ta-181

<< MT18 (y,fission)

MT175 (y,6n+t) or MT5 (Hf172 production)

74-W-182 MT18 (y,fission) >>

Ta181 (y,6n+t) or Hf172 production log-log

- -~ ENDF/B-VIILO

100mb{_ -~ JENDL/PD-2016.1
IAEA/PD-2019

- -~ TENDL-2019

1 mbA X 1.G.Goncharov+ 2007

100 pb+
10 ubt
1 b
100 nb1
10nb+
1nbT
100 pb1-
10pbt+
1pbt
100 fo1
10fbT

Cross section

0.1fb1
0.01fo1
0.001 fb
1E-4foT
1E-5fb1
1E-6fboT
1E-7foT
1E-8fbT
1E-9fb1
1E-10 o
1E-11 b

Cross section

1MeV

5MeV 10 MeV 50 MeV

Incident energy

100 MeV

500 MeV

1GeV

Ta181 (y,6n+t) or Hf172 production lin-log

- -~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1
IAEA/PD-2019
- -~ TENDL-2019
X 1.G.Goncharov+ 2007
4mb
3mbT
2mb T
1mb
0b
1 MeV 5MeV 10 MeV 50 MeV 100 MeV 500 MeV 1GeV

Incident energy

Reaction Q-Value
Ta181(y,6n+t)Hf172 -55414.01 keV
Ta181(y,7n+d)Hf172 -61671.24 keV
Ta181(y,8n+p)Hf172 -63895.81 keV
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<< 73-Ta-181

74-W-182

79-Au-197 >>

<< 73-Ta-181 MT175 (y,6n+t)

MT18 (y.fission)

74-W-186 MT4 (y,n) >>

W182 (y,fission) log-log

W182 (y,fission) lin-log

1mb]—— JENDLPD-2016.1

—— TENDL-2019

100 b J.D.T Arruda-Neto+ 1995

10p0+
1ubT

100 nb-

10nb+
1nbT
100 pbt+
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1pbt
100 fo1
10fbT
1fo1
0.1fb1
0.01fo1

Cross section

1E-3fb1
1E-4fo1
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b

Cross section
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2ubT

September 2020
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10 MeV 25 MeV

Incident energy

50 MeV 100 MeV
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<< 73-Ta-181 74-W-186 75-Re-187 >>
<< 74-W-182 MT18 (y,fission) MT4 (y,n) or MT5 (W185 production) MT17 (y,3n) >>

W186 (y,n) or W185 production log-log W186 (y,n) or W185 production lin-log

500mb{ x  P.Mohr+ 2004 X P.Mohr+ 2004

400 mb
100 mb+

50 mb

10 mb 300 mb

1mb

Cross section
Cross section

200 mbt
500 b+

100 b

SoubT 100 mb -

10 b+

5ubT

1ubT

1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
W186(y,n)W185 -7192.02 keV
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<< 73-Ta-181

74-W-186

76-Os-188 >>

<< MT4 (y,n)

MT17 (y,3n) or MT5 (W183 production)

75-Re-187 MT4 (y,n) >>

W186 (y,3n) or W183 production log-log

W186 (y,3n) or W183 production lin-log

—— ENDF/B-VIILO —— ENDF/B-VIILO
50mbd == JENDLPD-2016.1* 40mb{--- JENDLPD2016.1*
- -~ TENDL-2019* - -~ TENDL-2019*
X V.V.Varlamov+ 2017 + X V.V.Varlamov+ 2017 +
-+ B.LBerman+ 1969 +  B.L.Berman+ 1969
/ +
v
10 mb i 30mbT x
5mb+ +
4
c c
2 k]
g § 20mbT
2 ]
] : 2
© 1mbt o S
L b
500 ubt+
r 10mbT
100 o1 [t
50 ub+
1MeV 25 MeV 5 h)leV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 25 Me\/ 5 MeV 10 ll/le\/ 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
W186(y,3n)W183 -20356.85 keV
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<< 74-W-186

75-Re-187

76-Os-188 >>

<< 74-W-186 MT17 (y,3n)

MT4 (y,n) or MT5 (Re186 production)

76-0Os-186 MT16 (y,2n) >>

Re187 (y,n) or Re186 production log-log

1b{--- JENDL/PD-2016.1"

IAEA/PD-2019 *
- -~ TENDL-2019*
500mby x  T.Shizuma+ 2005

100 mb1

50 mb+ o

Cross section

100 b+

50 bt

10 b+

5ubT

IAEA/PD-2019 *
- == TENDL-2019*
X T.Shizuma+ 2005

=== JENDL/PD-2016.1 * I

Re187 (y,n) or Re186 production lin-log

400 mb1

300 mb

200 mb1

Cross section

100 mb1

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV 1MeV

2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

Re187(y,n)Re186

-7360.72 keV
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<< 73-Ta-181 76-Os-186 79-Au-197 >>
<< 75-Re-187 MT4 (y,n) MT16 (y,2n) or MT5 (Os184 production) 76-Os-188 MT4 (y,n) >>

Os186 (y,2n) or Os184 production log-log

Os186 (y,2n) or Os184 production lin-log

160 mb

250 mb4~ =" JENDL/PD-2016.1 I i IREAERERRA i === JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
=== TENDL-2019* === TENDL-2019*
X B.L.Berman+ 1979 e X B.L.Berman+ 1979 %
B %
100 mbT- g 140 mb T .
50 mb+
120 mb
25mbT
100 mb
10mbT
S 5mo S sombt
° kil
Q 3
] 0
§ 25mb § ;
S 5 6ombt
1 mb
40 mb+ .
500 b+ i
%
250 po 1 :
20 mb i
100 wb i
1 0b X’:
50 ub1
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Os186(y,2n)0s184 -14890.03 keV
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<< 75-Re-187

76-Os-188

78-Pt-198 >>

<< 76-Os-186 MT16 (y,2n)

MT4 (y,n) or MT5 (Os187 production)

MT17 (y,3n) >>

Os188 (y,n) or Os187 production log-log

0s188 (y,n) or Os187 production lin-log

=== JENDL/PD-2016.1 il === JENDL/PD-2016.1
1b1--- IAEA/PD-2019 ~ ~ = |AEA/PD-2019
=== TENDL-2019* === TENDL-2019*
500mb{ X T.Shizuma+ 2005 500mby 5  T.Shizumar 2005
100 mbt+ &
5
50 mb+ W 400 mbt+
)
3
10 mb-
5mb-y 300 mb
c c
K] S
° °
8 b3
3 1mby @ i
< <4 i
© 500 b © 200mt
100 bt i
50 pb T 100 mb+ i
#
10T
{ o
5ub 0b e —————— L 2
1MeV 25Mev 5 Mev 10Mev 25Mev 50 Mev 100 Mev 1MeV 25Mev 5 Mev oMy 25 Mev 50 Mev 100 Mev
Incident energy Incident energy
Reaction Q-Value
Os188(y,n)0s187 -7989.62 keV
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<< 74-W-186

76-Os-188

76-0Os-189 >>

<< MT4 (y,n)

MT17 (y,3n) or MT5 (Os185 production)

76-0s-189 MT17 (y,3n) >>

Os188 (y,3n) or Os185 production log-log

Os188 (y,3n) or Os185 production lin-log

=== JENDL/PD-2016.1 === JENDL/PD-2016.1
IAEA/PD-2019 26 mb| IAEA/PD-2019
- -~ TENDL-2019* - -~ TENDL-2019*
X B.L.Berman+ 1979 X B.L.Berman+ 1979
24mbf
2mbt
10mb ,& |
r 20mbt
Smbd- 18mbt
b 16 mb+
¥ L
< c 14mbt
8 ! o
g | 8 I
o i @ 2mbt
2 1mbt < @ L
o N o
5} S 10mbt
500 pb1- mb
6mb
4 mb
£ \
100 b+ 2mb h
L *
50 bt
L -2mbT
1MeV 25Mev 5 Mev T 25Mev 50Mev 100 Mev 1MeV 25Mev 5 MoV RTIY™Y 25Mev 50 MoV 100 Mev
Incident energy Incident energy
Reaction Q-Value
0Os188(y,3n)0s185 -22545.25 keV
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<< 76-Os-188

76-0s-189

76-0Os-190 >>

<< 76-Os-188 MT17 (y,3n)

MT17 (y,3n) or MT5 (Os186 production)

76-Os-

190 MT17 (y,3n) >>

Os189 (y,3n) or Os186 production log-log

=== JENDL/PD-2016.1

0s189 (y,3n) or Os186 production lin-log

40 mb{=--~- JENDL/PD-2016.1
IAEA/PD-2019 IAEA/PD-2019
50 mb+ - -~ TENDL-2019* - =~ TENDL-2019*
X B.L.Berman+ 1979 X B.L.Berman+ 1979
10mot omb
i ;
5mb+ i

c c
o o
5 £ 20mbt
3 8
o 1mbT »
13 7]
o L o N
o L 3] :

500 b1

i
10mbt |
100 b+ §
:
50 ub 1+ I -
1MeV 25Mev 5 Mev T 25Mev 50Mev 100 Mev 1MeV 25Mev 5 MoV RTIY™Y 25Mev 50 MoV 100 Mev
Incident energy Incident energy
Reaction Q-Value
0s189(y,3n)0s186 -20200.75 keV
September 2020 Incident gammas
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<< 76-0s-189

76-0s-190

76-0s-192 >>

<< 76-Os-189 MT17 (y,3n)

MT17 (y,3n) or MT5 (Os187 production)

76-0s-192 MT17 (y,3n) >>

0s190 (y,3n) or Os187 production log-log

0s190 (y,3n) or Os187 production lin-log

=== JENDL/PD-2016.1 === JENDL/PD-2016.1
50 mb IAEA/PD-2019 IAEA/PD-2019
=== TENDL-2019* === TENDL-2019*
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P
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F
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20mbT
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Incident energy

Incident energy

Reaction

Q-Value

0Os190(y,3n)0s187

-21702.85 keV
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<< 76-0s-190

76-0s-192

79-Au-197 >>

<< 76-0s-190 MT17 (y,3n)

MT17 (y,3n) or MT5 (Os189 production)

78-Pt-198 MT4 (y,n) >>

0s192 (y,3n) or Os189 production log-log

0s192 (y,3n) or Os189 production lin-log

=== JENDL/PD-2016.1* ! JENDL/PD-2016.1 * !
50 mb IAEA/PD-2019 * IAEA/PD-2019 *
- -~ TENDL-2019* TENDL-2019 *
X B.L.Berman+ 1979 B.L.Berman+ 1979
30mbt
10 mb+
S5mbT
H § 20mbT
3 B
Q 3
7] @ H
2 3 |
51 mt 5 *
500 pb—: *“
" 10mb+ i
¥
¥
100 pb 5 R
i ob o TTTeeeeRSiIriiiioiiiiiiiiiizy
50 ub+
1MeV 25Mev 5 Mev T 1MeV 25Mev 5 MoV RTIY™Y 25Mev 50 MoV 100 Mev
Incident energy Incident energy
Reaction Q-Value
0s192(y,3n)0s189 -21109.45 keV
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<< 76-Os-188

78-Pt-198

79-Au-197 >>

<< 76-0s-192 MT17 (y,3n)

MT4 (y,n) or MT5 (Pt197 production)

79-Au-197 MT4 (y,n) >>

Pt198 (y,n) or Pt197 production log-log

Pt198 (y,n) or Pt197 production lin-log

N | oo B ]
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500 bt
100 mb+
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10mbT
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° k3]
H 5 300mpt
-] T
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50 pb1
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5pbT PN
1b + + + + + + t t t t + + + t
1MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MV 25MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Pt198(y,n)Pt197 -7555.62 keV
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<< 78-Pt-198

79-Au-197 80-Hg-198 >>

<< 78-Pt-198 MT4 (y,n)

MT4 (y,n) or MT5 (Au196 production) MT16 (y,2n) >>

Au197 (y,n) or Au196 production lin-log

Au197 (y,n) or Au196 production log-log

- -~ ENDF/B-VIILO 650 mb T EnpFBvino
4p4--- JENDLPD-2016.1* - -~ JENDL/PD-2016.1*
- -~ IAEA/PD-2019* - -~ IAEA/PD-2019*
- -~ TENDL-2019* 600 mb{ -~~~ TENDL-2019*
500mbq{ A  C.Plaisir+ 2012 A C.Plaisir+ 2012
%  Oltoh+2011 s  O.ltoh+2011
®  FKitatani+ 2011 550mb{ @  FKitatani+ 2011
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X KY.Hara+ 2007 X K.Y.Hara+ 2007
+  KVogt+ 2002 - KVogt+ 2002
100 mb 500 mb
50 mb
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400 mb
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5 sml 5 350 mb-
° °
4 & 300mb
3 1]
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500 bt
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Incident energy Incident energy
Reaction Q-Value
Au197(y,n)Au196 -8072.32 keV
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<< 76-Os-186 79-Au-197 90-Th-232 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Au195 production) MT17 (y,3n) >>
Au197 (y,2n) or Au195 production log-log Au197 (y,2n) or Au195 production lin-log
250 mb{_ - - ENDF/B-VIILO T T — T T T T T — T - == ENDF/B-VIILO i T T T T T TT1TT0T0m i i I i T T
=== JENDL/PD-2016.1* === JENDL/PD-2016.1*
~ ~~ |AEA/PD-2019 * ~ ~~ |AEA/PD-2019 *
=== TENDL-2019 * === TENDL-2019 *
X B.L.Berman+ 1987 3, X B.L.Berman+ 1987
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50 mbT
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500 bt
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1MeV 25 MeV 5 MeV ‘ 10 I\‘/IeV 25 V\‘IleV 50 Il/le\/ ‘ 100 ‘Me\/ 1MeV 25 MeV 5 I\)IeV ‘ 10 MeV 25 Mev 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Au197(y,2n)Au195 -14715.33 keV
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<< 76-0Os-192 79-Au-197 82-Pb-208 >>
<< MT16 (y,2n) MT17 (y,3n) or MT5 (Au194 production) MT18 (y,fission) >>
Au197 (y,3n) or Au194 production log-log Au197 (y,3n) or Au194 production lin-log
= == ENDF/B-VII.O i i i i T T i i i i i i T T T T 700 i === ENDF/B-VIIL.O I i i i IRREERERERRER i i I i i i
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=== TENDL-2019* g === TENDL-2019*
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16mbt
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SubE ; ; t ; Ly t t t 2Zmb t t t t t t t t
1MeV 25MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Au197(y,3n)Au194 -23141.75 keV

September 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 74-W-182

79-Au-197

83-Bi-209 >>

<< MT17 (y,3n)
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<< 79-Au-197 80-Hg-198 81-TI-203 >>
<< 79-Au-197 MT18 (y,fission) MT4 (y,n) or MT5 (Hg197 production) 81-TI-203 MT4 (y,n) >>
Hg198 (y,n) or Hg197 production log-log Hg198 (y,n) or Hg197 production lin-log
Wb,:I:%E,NVE’,LL’.ZE’;Zg"JG"‘ IRRERERRAN ‘ IRIRERARRRIIN ‘ 600rnb—:I:%E’,i%t’zg;é"f“" LR EEEAEA ‘ I IR AR
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10 ub 1] e ...
Subp } t } } } } } } } } } } } } } }
1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Hg198(y,n)Hg197 -8485.62 keV

September 2020 Incident gammas
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<< 80-Hg-198

81-TI-203

81-TI-205 >>

<< 80-Hg-198 MT4 (y,n)

MT4 (y,n) or MT5 (T1202 production)

81-TI-205 MT4 (y,n) >>

TI203 (y,n) or TI202 production log-log

TI203 (y,n) or TI202 production lin-log

=== JENDL/PD-2016.1 === JENDL/PD-2016.1
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1MeV 2.5 MeV/ 5MeV 10 MeV 50 MeV 100 MeV 1 MeV 25MeV 5MeV 10 MeV/ 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
TI1203(y,n)TI202 -7852.52 keV
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<< 81-TI-203 81-TI-205 82-Pb-206 >>
<< 81-TI-203 MT4 (y,n) MT4 (y,n) or MT5 (T1204 production) 82-Pb-206 MT4 (y,n) >>
TI205 (y,n) or TI204 production log-log TI205 (y,n) or TI204 production lin-log
- JENDL/PD-ZOJG1 i i i i T T T T 700 i i i i i i INIREEEREREER i - JENDL/PD-20‘161 i i i T i i I i i i
175 Lsggbégﬂ3a+ 2019 600mby " 5 Lﬂ?ﬁgﬂfm 2019
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500 ub 1
200 mbt
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1Mev 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
TI205(y,n)TI204 -7546.12 keV
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82-Pb-206

82-Pb-207 MT4 (y,n) >>

JANIS Book

82-Pb-207 >>

MT4 (y,n) or MT5 (Pb205 production)

<< 81-TI-205

<< 81-TI-205 MT4 (y,n)

Pb206 (y,n) or Pb205 production lin-log

Pb206 (y,n) or Pb205 production log-log
= == ENDF/B-VIIL.O i i T T T T 700 i i I i i i === ENDF/B-VIIL.O
- == JENDL/PD-2016.1 - == JENDL/PD-2016.1
1b7- - |AEAPD-2019 650mb| - — — |AEAPD-2019
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1MeV 2.5 MeV/ 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25MeV 5MeV 10 MeV/ 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Pb206(y,n)Pb205 -8086.72 keV
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<< 82-Pb-206

82-Pb-207

82-Pb-208 >>

<< 82-Pb-206 MT4 (y,n)

MT4 (y,n) or MT5 (Pb206 production)

82-Pb-208 MT4 (y,n) >>

Pb207 (y,n) or Pb206 production log-log

Pb207 (y,n) or Pb206 production lin-log

= == ENDF/B-VIIL.O === ENDF/B-VIIL.O
1p4==~ JENDL/PD-2016.1 === JENDL/PD-2016.1
~ ~~ |AEA/PD-2019 600 mb{~ "~ IAEA/PD-2019
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5ubT 1 A U S S
; ; ; ! } ! ; ; -S0mb ; } } ! ! ! } ‘
1Mev 2.5MeV 5 MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Pb207(y,n)Pb206 -6737.72 keV
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<< 82-Pb-207 82-Pb-208 83-Bi-209 >>

<< 82-Pb-207 MT4 (y,n) MT4 (y,n) or MT5 (Pb207 production) MT17 (y,3n) >>
Pb208 (y,n) or Pb207 production log-log Pb208 (y,n) or Pb207 production lin-log
— e — . . — . R —— . . —
=== JENDL/PD-2016.1* === JENDL/PD-2016.1*
1bq-~~ IAEA/PD-2019* ~ ~~ |AEA/PD-2019 *
=== TENDL-2019 * |=-- TENDL-2019* +
| v TKondo+ 2012 700mby ;T Kondo+ 2012
500 mb V.V.Varlamov+ 1993 V.V.Varlamov+ 1993
S.N.Beljaev+ 1991 S.N.Beljaev+ 1991 +
R.Alarcon+ 1991 R.Alarcon+ 1991
®  S.N.Belyaev+ 1985 ®  S.N.Belyaev+ 1985
¥  S.N.Belyaev+ 1985 600 mb- B4 S.N.Belyaev+ 1985
100mb4 X  ZWBell+ 1982 X ZW.Bell+ 1982
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1Mev 25Mev 5 Mev 10 MoV 25Mev 50 Mev " 100 Mev 1 MeV 25 MoV 5 Mev RTIYYY 25 MV 50 Mev " 100Mev
Incident energy Incident energy
Reaction Q-Value

Pb208(y,n)Pb207 -7367.92 keV
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JANIS Book
<< 79-Au-197 82-Pb-208 83-Bi-209 >>
<< MT4 (y,n) MT17 (y,3n) or MT5 (Pb205 production) 83-Bi-209 MT4 (y,n) >>

Pb208 (y,3n) or Pb205 production log-log Pb208 (y,3n) or Pb205 production lin-log
= == ENDF/B-VII.O i i T T i i i i i i i = == ENDF/B-VIIL.O T T T T T I T T T T
=== JENDL/PD-2016.1 24 mb{="" JENDL/PD-2016.1
e I R
X AVeyssiere+ 1970 x X AVeyssiere+ 1970
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10mb L
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Smb 16 mb—:
14mbt
-.§ § 12mbt
5 ol 5 tombt
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500 ub’: 6 mb-
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2mb
0b
100 po
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1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Pb208(y,3n)Pb205 -22192.35 keV
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<< 82-Pb-208 83-Bi-209 90-Th-232 >>
<< 82-Pb-208 MT17 (y,3n) MT4 (y,n) or MT5 (Bi208 production) MT17 (y,3n) >>
Bi209 (y,n) or Bi208 production log-log Bi209 (y,n) or Bi208 production lin-log
= == ENDF/B-VIIL.O i i i i T T T T 700 i i i i i i INIREEEREREER i - == ENDF/B-VIIL.O i i i i INIREEEREEEER i i i i i i
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
1b4-~-~ IAEA/PD-2019 ~ ~~ |AEA/PD-2019
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1MeV 25 !‘VIeV 5 Mev 10 Mev 25 !\‘IleV 50 Il/le\/ ‘ 100 Me\/ 1MeV 25 I‘\/IeV 5 I\)IeV ‘ 10 Mev 25 Mev 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Bi209(y,n)Bi208 -7459.82 keV
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<< 82-Pb-208 83-Bi-209
<< MT4 (y,n) MT17 (y,3n) or MT5 (Bi206 production) MT18 (y,fission) >>
Bi209 (y,3n) or Bi206 production log-log Bi209 (y,3n) or Bi206 production lin-log
—— - ENDF/B-VIILO N N I B S B i i I N S A I 26 mb ——— ENDF/B-VIILO T T T T TTTTTT0T] i i i R
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0b
} } } } Ly } } 2mb . } } } } } }
1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV/ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Bi209(y,3n)Bi206 -22444.65 keV
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<< 79-Au-197

83-Bi-209

88-Ra-226 >>

<< MT17 (y,3n)

MT18 (y.fission)

88-Ra-226 MT18 (y,fission) >>

Bi209 (y,fission) log-log

Bi209 (y,fission) lin-log
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<< 83-Bi-209

88-Ra-226

89-Ac-227 >>

<< 83-Bi-209 MT18 (y,fission)

MT18 (y.fission)

89-Ac-227 MT18 (y,fission) >>

Ra226 (y.fission) log-log
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<< 88-Ra-226

89-Ac-227

90-Th-232 >>

<< 88-Ra-226 MT18 (y,fission)

MT18 (y.fission)

90-Th-232 MT4 (y,n) >>

Ac227 (y,fission) log-log
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<< 83-Bi-209

90-Th-232

92-U-233 >>

<< 89-Ac-227 MT18 (y,fission)

MT4 (y,n) or MT5 (Th231 production)

MT16 (y,2n) >>

Th232 (y,n) or Th231 production lin-log

Th232 (y,n) or Th231 production log-log

- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
1b- -~ IAEA/PD-2019 -~ = |AEAPD-2019
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1MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Th232(y,n)Th231 -6440.42 keV
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<< 79-Au-197 90-Th-232 92-U-235 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Th230 production) MT18 (y,fission) >>
Th232 (y,2n) or Th230 production log-log Th232 (y,2n) or Th230 production lin-log
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Incident energy Incident energy
Reaction Q-Value
Th232(y,2n)Th230 -11558.43 keV
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<< 89-Ac-227
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<< 90-Th-232 91-Pa-231 92-U-233 >>
<< 90-Th-232 MT18 (y,fission) MT18 (y.fission) 92-U-233 MT4 (y,n) >>
Pa231 (y,fission) log-log Pa231 (y,fission) lin-log
10b{—— JEnDLPD2016.1 | | T i i i T T T T i 220 mb{—— JENDL/PD-2016.1 — T T : : T
——— TENDL-2019 ——— TENDL-2019
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<< 90-Th-232 92-U-233 92-U-238 >>
<< 91-Pa-231 MT18 (y,fission) MT4 (y,n) or MT5 (U232 production) MT18 (y,fission) >>
U233 (y,n) or U232 production log-log U233 (y,n) or U232 production lin-log
=== JENDL/PD-2016.1 i i T T T T 700 i i i i i i INIREEEREREER i === JENDL/PD-2016.1 i i i I REEREEEEEE i i I i i
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Incident energy Incident energy
Reaction Q-Value
U233(y,n)U232 -5761.62 keV
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J.R.Huizenga+ 1962
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<< 92-U-233 92-U-234 92-U-235 >>
<< 92-U-233 MT18 (y,fission) MT18 (y.fission) 92-U-235 MT16 (y,2n) >>

—— ENDF/B-VIII.O ENDF/B-VIIL.O
—— JENDL/PD-2016.1 JENDL/PD-2016.1

e |AEA/PD-2019 400 mb- IAEA/PD-2019

—— TENDL-2019 g TENDL-2019

1 i A.S.Soldatov 1997 > % A.S.Soldatov 1997
00 mb @  B.L.Berman+ 1986 & B.L.Berman+ 1986
X b =

X

+

U234 (y fission) log-log U234 (y,fission) lin-log

10b+
1bAq

LJ Lindgren+ 1980 L.J Lindgren+ 1980
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+xzex | | ||
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10 pb
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<< 90-Th-232

92-U-235

92-U-236 >>

<< 92-U-234 MT1

8 (y,fission)

MT16 (y,2n) or MT5 (U233 production)

MT18 (y,fission) >>

U235 (y,2n) or U233 production log-log

U235 (y,2n) or U233 production lin-log

= ENDF/B-VIII.O = ENDF/B-VIII.O
250 mb4 ==~ JENDL/PD-2016.1 === JENDL/PD-2016.1
- -~ IAEA/PD-2019 180 mb4{~ -~ IAEA/PD-2019
=== TENDL-2019 * === TENDL-2019 *
X J.T.Caldwell+ 1980 J X J.T.Caldwell+ 1980
100 mb+ i 160 mb+
50mbt- il
i 140 mb
25mb-
¢ 120 mb-
I
10 mb i
- 1 o 100mbt
S S
9 5mb 2
] 0
@ 3 80 mb
8 2.5 mbA 8
60 mb+
1mb-
40mb+
s0ppt+— T
B .., S 20mbt
0b
100 pb1
S0pb 1 1 ] 1 1 1 1 2mb I I I I I I I I
1MeV 2.5 MeV/ 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 25MeV 5MeV 10 MeV/ 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
U235(y,2n)U233 -12143.03 keV
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<< 92-U-234 92-U-235 92-U-236 >>

<< MT16 (y,2n) MT18 (y.fission) 92-U-236 MT16 (y,2n) >>

U235 (y,fission) log-log U235 (y,fission) lin-log

10/ — evorEie ——T T T ———T T —— T T T T ——————— T T T —— T T —
—— JENDL/PD-2016.1 —— JENDL/PD-2016.1
14— AEAPD-2019 400 mb{—— AEAPD-2019
—— TENDL-2019 —— TENDL-2019
100mp] ™  CCetinar 2002 ®  C.Cetina+ 2002
mMbT g  Jy.C.Sanabria+ 2000 @ J.C.Sanabria+ 2000
Th.Frommhold+ 1994 i Th.Frommhold+ 1994
10 mb+ A.S.Soldatov+ 1992 AS.Soldatov+ 1992
O.A.P.Tavares+ 1991 O.A.P.Tavares+ 1991
1mb J.B.Martins+ 1991 J.B.Martins+ 1991
< V.V.Varlamov+ 1987 < V.V.Varlamov+ 1987
100 pb{ w  Adlepretre+ 1987 v Alepretre+ 1987
»  HRies+ 1984 »  HRies+ 1984
10ub{ A  H.Ries+ 1984 300mb{ A  H.Ries+ 1984
< J.T.Caldwell+ 1980 < J.T.Caldwell+ 1980
1ub{ v  YuBOstapenko+ 1978 ¥ Yu.B.Ostapenko+ 1978
> V.E.Zduchko+ 1978 > V.E.Zduchko+ 1978
100nb{ 4  C.D.Bowman+ 1978 A C.D.Bowman+ 1978
% V.E.Zhuchko+ 1976 %  V.E.Zhuchko+ 1976
10nb{ ® RAAnderl+ 1973 ®  RAAnderi+ 1973
X AMKhan+ 1972 X AMKhan+ 1972
s 1nb] X CD.Bowman+ 1964 5 X C.D.Bowman+ 1964
2 +  JRHuizenga+ 1962 2 +  JRHuizenga+ 1962
2 100pbt AL 2 200mbt
8 10 pb a
§ 5
1pbT
100 fo 1
101
1fo+ 100 mb
0.1fb
0.01fb1
0.001fb 1
S
1E-4 fb 1 P taes e
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1E-6 b1
= + + + + + + + + + + +
1MeV 5MeV 10 MeV 50 MeV 100 MeV 500 MeV 1GeV 5GeV 1MeV 5MeV 10 MeV 50 MeV 100 MeV 500 MeV 1GeV 5GeV
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<< 92-

U-235

92-U-236

92-U-238 >>

<< 92-U-235 MT18 (y,fission)

MT16 (y,2n) or MT5 (U234 production)

MT18 (y,fission) >>

U236 (y,2n) or U234 production log-log

U236 (y,2n) or U234 production lin-log

= ENDF/B-VIII.O = ENDF/B-VIII.O
- == JENDL/PD-2016.1 === JENDL/PD-2016.1
~ ~~ |AEA/PD-2019 ~ ~~ |AEA/PD-2019
=== TENDL-2019 * === TENDL-2019 *
X J.T.Caldwell+ 1980 X J.T.Caldwell+ 1980
100 mb
50 mbT
100 mb+
10 mb+
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3 B
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o o
S fmb ©
500 pbt+
100 b i
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Incident energy Incident energy
Reaction Q-Value
U236(y,2n)U234 -11843.03 keV
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<< 92-U-235 92-U-236 92-U-238 >>

<< MT16 (y,2n) MT18 (y.fission) 92-U-238 MT4 (y,n) >>

U236 (y,fission) log-log U236 (y,fission) lin-log

100 T ———— r — r o, ————— ——— r
—— JENDL/PD-2016.1 —— JENDL/PD-2016.1
1b{—— IAEAPD-2019 260 mb| —— IAEAPD-2019
—— TENDL-2019 —— TENDL-2019 N
100 mb| A.S.Soldatov+ 1995 AS.Soldatov+ 1995
> JT.Caldwell+ 1980 240mb] B JTCaldwell+ 1980
10mb] 4  YuB.Ostapenko+ 1978 A YuB.Ostapenko+ 1978
% V.E.Zhuchko+ 1978 % V.E.Zhuchko+ 1978
| ® V.EZzduchko+ 1978 ®  V.E.Zduchko+ 1978
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200 mb
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104 80mbT
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<< 92-U-233

92-U-238

93-Np-237 >>

<< 92-U-236 MT18 (y,fission)

MT4 (y,n) or MT5 (U237 production)

MT16 (y,2n) >>

U238 (y,n) or U237 production log-log

U238 (y,n) or U237 production lin-log

- -~ ENDF/B-VIILO - -~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1 - -~ JENDL/PD-2016.1
1b4--- IAEAPD-2019 - -~ IAEA/PD-2019
- -~ TENDL-2019* 700 mb === TENDL-2019*
500mbd Vv V-V-Varlamov+ 2007 v V.V.Varlamov+ 2007
O.L.Goncalez+ 1999 O.L.Goncalez+ 1999
O.L.Goncalez+ 1999 O.L.Goncalez+ 1999
%  P.ADickey+ 1975 %  P.ADickey+ 1975
®  O..Mafra+ 1974 ®  O..Mafra+ 1974
X O.Y.Mafra+ 1972 600mb{ X  O.Y.Mafra+ 1972
100mb{ x  AMKhan+ 1972 X AMKhan+ 1972
4+  R.Bergere+ -+ R.Bergere+
50 mbt
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10mbT
L £ 400mbt
8 s
° °
3 o
n 1z
2 tmot ]
5 S 300 mbT
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] S e
1 b + + + + + + + + + + + + + + + t
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Reaction Q-Value
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<< 92-U-236 92-U-238 93-Np-237 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (U236 production) MT18 (y,fission) >>
U238 (y,2n) or U236 production log-log U238 (y,2n) or U236 production lin-log
——— ENDF/B-VIIL.O i i =T i i I i i i ——— ENDF/B-VIIL.O i i [ R B R RS i i I i i i
500 mb4— =~ JENDL/PD-2016.1 === JENDL/PD-2016.1
~ ~~ |AEA/PD-2019 ~ ~~ |AEA/PD-2019
=== TENDL-2019 * === TENDL-2019 *
®  V.V.Varlamov+ 2007 ®  V.V.Varlamov+ 2007
X  J.T.Caldwell+ 1980 X J.T.Caldwell+ 1980
X A.Veyssiere+ 1973 X A Veyssiere+ 1973
+  R.Bergere+ 300 mb+ +  R.Bergere+
100 mb+
50 mb1
10 mb 200 mb1
5 8
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1MeV 25 !‘VIeV 5 Mev ‘ 10 I\‘lleV 25 !\‘IIeV 50 ll/le\/ ‘ 100 Me\/ 1MeV 25 Mev 5 I\)IeV ‘ 10 Mev 25 Mev 50 l\‘/IeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
U238(y,2n)U236 -11279.43 keV
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<< 92-U-238

93-Np-237

94-Pu-239 >>

<< 92-U-238 MT18 (y,fission)

MT4 (y,n) or MT5 (Np236 production)

MT16 (y,2n) >>

Np237 (y,n) or Np236 production log-log

Np237 (y,n) or Np236 production lin-log

1p{==- ENDFBVIILO ] 500 mb{=-~ ENDF/B-VIILO
- -~ JENDL/PD-2016.1* - -~ JENDL/PD-2016.1*
- -~ IAEA/PD-2019* - -~ IAEA/PD-2019*
500 mb{ === TENDL-2019* --- TENDL-2019*
X V.V.Varlamov+ 2007 X V.V.Varlamov+ 2007
X Marilia T.F.Cesar Khouri 1983 X Marilia T.F.Cesar Khouri 1983
+  RBergere+ +  RBergere+
100 mb 400 mb1
50 mb
10mbr o 300 mbt-
5mbT
c 3 x
8 2
° °
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n 1z
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S i & 200 mbt
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100 pbt
100 mb
50 pb+- m
10wt )
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5ubt 0b -
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Incident energy Incident energy
Reaction Q-Value
Np237(y,n)Np236 -6579.62 keV
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<< 92-U-238 93-Np-237 94-Pu-239 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Np235 production) MT18 (y,fission) >>
Np237 (y,2n) or Np235 production log-log Np237 (y,2n) or Np235 production lin-log
= ENDF/B-VIII.O i i T i i I i i T = ENDF/B-VIII.O i S (R S I A i i ! i i i R
- == JENDL/PD-2016.1 200mbd ="~ JENDL/PD-2016.1
- == |AEA/PD-2019 ~ == |AEA/PD-2019
=== TENDL-2019 * === TENDL-2019 *
X V.V.Varlamov+ 2007 X V.V.Varlamov+ 2007
X Reogeer 00mo X R
100 mb B
180 mb
50 mbT
160 mbT
140 mb
10mbT
c c 120mb
.g 5mbT .g
g 9 i
" » 100mb im
o o
80mbT
1mbT E
500 pb T 60 mb+
40 mbT
S Y O = A O . | 20mbT
50 ub 1 0b -
-20mb
1MeV 25 !‘VIeV 5 Mev ‘ 10 Mev 25 !\‘IleV 50 Il/le\/ ‘ 100 Me\/ 1MeV 25 MeV 5 I\)IeV ‘ 10 Mev 25 Mev 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Np237(y,2n)Np235 -12314.03 keV
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<< 92-U-238

93-Np-237

94-Pu-238 >>

<< MT16 (y,2n)

MT18 (y.fission)

94-Pu-238 MT18 (y,fission) >>

Np237 (
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ssion) log-log

Np237 (y,fissi

on) lin-log
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100mb] U  H-CRajaprakash+ 2011 U H.G.Rajaprakash+ 2011
MO 5 v.v.varlamov+ 2007 D V.V.Varlamov+ 2007
| 0 ccCetina+ 2002 ) C.Cetina+ 2002
10mb] 4  LP.Geraldo+ 2000 < LP.Geraldo+ 2000
v J.C.Sanabria+ 2000 v J.C.Sanabria+ 2000
1'mb- A.S.Soldatov 1997 300 mb A.S.Soldatov 1997
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v B.LBerman+ 1986 v B.LBerman+ 1986 W
10pb{ [>  Marilia T.F.Cesar Khouri 1983 [>  Marilia T.F.Cesar Khouri 1983
A YuB.Ostapenko+ 1978 A YuB.Ostapenko+ 1978
1yb{ %  V.EZduchko+ 1978 ¥ V.E.Zduchko+ 1978
®  AVeyssiere+ 1973 ®  AVeyssiere+ 1973
100nb{ B J.RHuizenga+ 1962 X  JRHuizenga+ 1962
X LKatz+ 1958 X LKatz+ 1958
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<< 93-Np-237 94-Pu-238 94-Pu-239 >>

<< 93-Np-237 MT18 (y,fission) MT18 (y.fission) 94-Pu-239 MT4 (y,n) >>

Pu238 (y,fission) log-log

Pu238 (y,fission) lin-log

wob] T ———— — r o, —— ——— r
—— JENDL/PD-2016.1 —— JENDL/PD-2016.1
——— IAEA/PD-2019 600 mb{ —— IAEA/PD-2019
1b{—— TENDL-2019 —— TENDL-2019
®  AS.Soldatov+ 2000 ®  AS.Soldatov+ 2000
100 mb| A.S.Soldatov+ 1998 A.S.Soldatov+ 1998
X AShapiro+ 1971 550mb x  AShapiro+ 1971
+  S.PKapitza+ 1969 +  S.P.Kapitza+ 1969
10 mb 1
1 500 mb-
100 pb1 450 mb1
10 pb
400 mb1
1 b
100 b1 350 mb1
c c
£ 10m7 2
@ @ 300 mb
n
o 1nby -
4 4
S5 100pb S 250 mbt
10 pb
200 mb
1pbT
100 fb 1 150 mb
10fb
100 mb
1fb
0.1fb 50mb T
0.01 b
0b
0.001 fb 1
1E-4 o . ‘ ! . . . ! ! S0mbp ! ! ! . : . ! |
1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
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<< 93-Np-237 94-Pu-239 95-Am-241 >>
<< 94-Pu-238 MT18 (y,fission) MT4 (y,n) or MT5 (Pu238 production) MT16 (y,2n) >>
Pu239 (y,n) or Pu238 production log-log Pu239 (y,n) or Pu238 production lin-log
0|7 B EER i R T e [ s o
— - IAEAPD2019 220mbv - -~ |AEA/PD-2019
=== TENDL-2019 * === TENDL-2019 *
X V.V.Varlamov+ 2007 X V.V.Varlamov+ 2007
200 mb
100 mb
50mb 180 mb-
160 mb
10mbT 140 mb+
SmbT 120 mb
- - 100 mb
2 1 k]
% 1mb S sompt
o 500 bt 8
8 8 60ombt
o o
40 mbT
100 b+
S0pbT 20mbT
0b
Wot————— s -20mb .
SubT 40mb
-60 mb xx
el 80mbt
1MeV 25 V‘VIeV 5 N‘IeV ‘ 10 l\‘/IeV 25 V\‘IleV 50 Il/le\/ ‘ 100 ‘Me\/ 1MeV 25 MeV 5 l\)IeV ‘ 10 l‘vleV 25 l\‘/l(éV 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Pu239(y,n)Pu238 -5646.22 keV
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<< 93-Np-237 94-Pu-239
<< MT4 (y,n) MT16 (y,2n) or MT5 (Pu237 production) MT18 (y,fission) >>
Pu239 (y,2n) or Pu237 production log-log Pu239 (y,2n) or Pu237 production lin-log
= ENDF/B-VIII.O i i T i i I i i TTTTTTTIT70Td i = ENDF/B-VIII.O i i i TTTTTTITTT i i I i i i
=== JENDL/PD-2016.1* === JENDL/PD-2016.1*
~ -~ IAEA/PD-2019* 90mbq- -~ IAEA/PD-2019 *
100mbq - - TENDL-2019 * - -~ TENDL-2019* |
X V.V.Varlamov+ 2007 X V.V.Varlamov+ 2007 o
<+ B.L.Berman+ 1986 -+ B.L.Berman+ 1986 g{
50mb 80mbf i
70mbt+ §
i
10 mb+ +
60 mb+- . :
5mbT
H S 50mbt
k+t 3
] H
8 1mt & q0mt
5} 3]
500 pb+
30mbt
20mbT
100 b1
""""""""""""""" 10 mb+
50 ub+
0b
10 b + t + + + + t t t t t t t t t t
" ev 2.5 MeV/ 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1MeV 25MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Pu239(y,2n)Pu237 -12646.03 keV
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<< 94-Pu-238

94-Pu-239

94-Pu-240 >>

<< MT16 (y,2n)

MT18 (y.fission)

94-Pu-240 MT18 (y,fission) >>

Pu239 (y,fission) log-log

10b4—— ENDF/B-VIILO
—— JENDL/PD-2016.1
1p{—— 'AEAPD2019
—— TENDL-2019
< V.V.Varlamov+ 2007
100 mb+ M.A.P.V.De Moraes+ 1993
A.S.Soldatov+ 1992
10mby A MAP.V.De Moraes+ 1989
%  B.L.Berman+ 1986
1mb{ ®  Yu.B.Ostapenko+ 1978
I V.E.Zduchko+ 1978
100pbq X  A.Shapiro+ 1971
F  LKatz+ 1958
10pb T
1pbt
100 nb+
10nbT

Cross section

Pu239 (y,fission) lin-log
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xmorre |||
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JENDL/PD-2016.1
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V.V.Varlamov+ 2007
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Pu-239 MT18 (y,fission) MT18 (y.fission)
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<< 94-Pu-240

94-Pu-241

94-Pu-242 >>

<< 94-Pu-240 MT18 (y,fission)

MT18 (y.fission)
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	MT4 (γ,n)
	MT16 (γ,2n)

	50-Sn-124
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)


	51-Sb
	51-Sb-121
	MT4 (γ,n)

	51-Sb-123
	MT4 (γ,n)


	53-I
	53-I-127
	MT16 (γ,2n)
	MT17 (γ,3n)

	53-I-129
	MT4 (γ,n)


	54-Xe
	54-Xe-129
	MT16 (γ,2n)
	MT17 (γ,3n)


	55-Cs
	55-Cs-133
	MT17 (γ,3n)


	56-Ba
	56-Ba-130
	MT4 (γ,n)

	56-Ba-132
	MT4 (γ,n)

	56-Ba-134
	MT4 (γ,n)

	56-Ba-136
	MT4 (γ,n)

	56-Ba-138
	MT4 (γ,n)
	MT17 (γ,3n)


	57-La
	57-La-139
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)


	58-Ce
	58-Ce-140
	MT4 (γ,n)
	MT16 (γ,2n)

	58-Ce-142
	MT4 (γ,n)
	MT16 (γ,2n)


	59-Pr
	59-Pr-141
	MT4 (γ,n)
	MT17 (γ,3n)


	60-Nd
	60-Nd-142
	MT4 (γ,n)
	MT16 (γ,2n)

	60-Nd-143
	MT4 (γ,n)
	MT16 (γ,2n)

	60-Nd-144
	MT4 (γ,n)
	MT16 (γ,2n)

	60-Nd-145
	MT4 (γ,n)
	MT16 (γ,2n)

	60-Nd-146
	MT4 (γ,n)
	MT16 (γ,2n)

	60-Nd-148
	MT4 (γ,n)
	MT16 (γ,2n)

	60-Nd-150
	MT16 (γ,2n)


	62-Sm
	62-Sm-144
	MT4 (γ,n)
	MT16 (γ,2n)

	62-Sm-147
	MT4 (γ,n)

	62-Sm-148
	MT4 (γ,n)
	MT16 (γ,2n)

	62-Sm-149
	MT4 (γ,n)

	62-Sm-150
	MT4 (γ,n)
	MT16 (γ,2n)

	62-Sm-152
	MT4 (γ,n)
	MT16 (γ,2n)

	62-Sm-154
	MT4 (γ,n)
	MT16 (γ,2n)


	63-Eu
	63-Eu-153
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)


	64-Gd
	64-Gd-160
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)
	MT28 (γ,n+p)
	MT103 (γ,p)


	65-Tb
	65-Tb-159
	MT17 (γ,3n)


	66-Dy
	66-Dy-162
	MT4 (γ,n)

	66-Dy-163
	MT4 (γ,n)


	67-Ho
	67-Ho-165
	MT16 (γ,2n)
	MT17 (γ,3n)


	68-Er
	68-Er-166
	MT16 (γ,2n)

	68-Er-170
	MT107 (γ,α)


	71-Lu
	71-Lu-175
	MT17 (γ,3n)


	72-Hf
	72-Hf-178
	MT16 (γ,2n)


	73-Ta
	73-Ta-181
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)
	MT18 (γ,fission)
	MT175 (γ,6n+t)


	74-W
	74-W-182
	MT18 (γ,fission)

	74-W-186
	MT4 (γ,n)
	MT17 (γ,3n)


	75-Re
	75-Re-187
	MT4 (γ,n)


	76-Os
	76-Os-186
	MT16 (γ,2n)

	76-Os-188
	MT4 (γ,n)
	MT17 (γ,3n)

	76-Os-189
	MT17 (γ,3n)

	76-Os-190
	MT17 (γ,3n)

	76-Os-192
	MT17 (γ,3n)


	78-Pt
	78-Pt-198
	MT4 (γ,n)


	79-Au
	79-Au-197
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)
	MT18 (γ,fission)


	80-Hg
	80-Hg-198
	MT4 (γ,n)


	81-Tl
	81-Tl-203
	MT4 (γ,n)

	81-Tl-205
	MT4 (γ,n)


	82-Pb
	82-Pb-206
	MT4 (γ,n)

	82-Pb-207
	MT4 (γ,n)

	82-Pb-208
	MT4 (γ,n)
	MT17 (γ,3n)


	83-Bi
	83-Bi-209
	MT4 (γ,n)
	MT17 (γ,3n)
	MT18 (γ,fission)


	88-Ra
	88-Ra-226
	MT18 (γ,fission)


	89-Ac
	89-Ac-227
	MT18 (γ,fission)


	90-Th
	90-Th-232
	MT4 (γ,n)
	MT16 (γ,2n)
	MT18 (γ,fission)


	91-Pa
	91-Pa-231
	MT18 (γ,fission)


	92-U
	92-U-233
	MT4 (γ,n)
	MT18 (γ,fission)

	92-U-234
	MT18 (γ,fission)

	92-U-235
	MT16 (γ,2n)
	MT18 (γ,fission)

	92-U-236
	MT16 (γ,2n)
	MT18 (γ,fission)

	92-U-238
	MT4 (γ,n)
	MT16 (γ,2n)
	MT18 (γ,fission)


	93-Np
	93-Np-237
	MT4 (γ,n)
	MT16 (γ,2n)
	MT18 (γ,fission)


	94-Pu
	94-Pu-238
	MT18 (γ,fission)

	94-Pu-239
	MT4 (γ,n)
	MT16 (γ,2n)
	MT18 (γ,fission)

	94-Pu-240
	MT18 (γ,fission)

	94-Pu-241
	MT18 (γ,fission)

	94-Pu-242
	MT18 (γ,fission)

	94-Pu-244
	MT18 (γ,fission)


	95-Am
	95-Am-241
	MT4 (γ,n)
	MT18 (γ,fission)

	95-Am-242m
	MT18 (γ,fission)

	95-Am-243
	MT4 (γ,n)
	MT18 (γ,fission)


	96-Cm
	96-Cm-243
	MT18 (γ,fission)

	96-Cm-245
	MT18 (γ,fission)


	97-Bk
	97-Bk-249
	MT18 (γ,fission)


	98-Cf
	98-Cf-249
	MT18 (γ,fission)



	By reaction (MT)
	MT4 (γ,n)
	1-H
	1-H-2

	3-Li
	3-Li-6
	3-Li-7

	4-Be
	4-Be-9

	6-C
	6-C-12
	6-C-13

	7-N
	7-N-14

	8-O
	8-O-16

	9-F
	9-F-19

	10-Ne
	10-Ne-20
	10-Ne-22

	12-Mg
	12-Mg-24
	12-Mg-26

	13-Al
	13-Al-27

	14-Si
	14-Si-28
	14-Si-29

	15-P
	15-P-31

	16-S
	16-S-32

	17-Cl
	17-Cl-35

	19-K
	19-K-39

	20-Ca
	20-Ca-48

	21-Sc
	21-Sc-45

	22-Ti
	22-Ti-46

	24-Cr
	24-Cr-50

	26-Fe
	26-Fe-54
	26-Fe-56

	27-Co
	27-Co-59

	28-Ni
	28-Ni-58
	28-Ni-60
	28-Ni-61
	28-Ni-64

	29-Cu
	29-Cu-63
	29-Cu-65

	30-Zn
	30-Zn-64
	30-Zn-65
	30-Zn-67
	30-Zn-70

	32-Ge
	32-Ge-70
	32-Ge-72
	32-Ge-73
	32-Ge-74
	32-Ge-76

	34-Se
	34-Se-74
	34-Se-76
	34-Se-77
	34-Se-78
	34-Se-80
	34-Se-82

	35-Br
	35-Br-79
	35-Br-81

	36-Kr
	36-Kr-86

	37-Rb
	37-Rb-85

	39-Y
	39-Y-89

	40-Zr
	40-Zr-90
	40-Zr-91
	40-Zr-92
	40-Zr-94
	40-Zr-96

	42-Mo
	42-Mo-92
	42-Mo-94
	42-Mo-95
	42-Mo-96
	42-Mo-97
	42-Mo-98
	42-Mo-100

	46-Pd
	46-Pd-105
	46-Pd-106
	46-Pd-108
	46-Pd-110

	47-Ag
	47-Ag-107
	47-Ag-109

	49-In
	49-In-115

	50-Sn
	50-Sn-112
	50-Sn-114
	50-Sn-116
	50-Sn-117
	50-Sn-118
	50-Sn-119
	50-Sn-120
	50-Sn-122
	50-Sn-124

	51-Sb
	51-Sb-121
	51-Sb-123

	53-I
	53-I-129

	56-Ba
	56-Ba-130
	56-Ba-132
	56-Ba-134
	56-Ba-136
	56-Ba-138

	57-La
	57-La-139

	58-Ce
	58-Ce-140
	58-Ce-142

	59-Pr
	59-Pr-141

	60-Nd
	60-Nd-142
	60-Nd-143
	60-Nd-144
	60-Nd-145
	60-Nd-146
	60-Nd-148

	62-Sm
	62-Sm-144
	62-Sm-147
	62-Sm-148
	62-Sm-149
	62-Sm-150
	62-Sm-152
	62-Sm-154

	63-Eu
	63-Eu-153

	64-Gd
	64-Gd-160

	66-Dy
	66-Dy-162
	66-Dy-163

	73-Ta
	73-Ta-181

	74-W
	74-W-186

	75-Re
	75-Re-187

	76-Os
	76-Os-188

	78-Pt
	78-Pt-198

	79-Au
	79-Au-197

	80-Hg
	80-Hg-198

	81-Tl
	81-Tl-203
	81-Tl-205

	82-Pb
	82-Pb-206
	82-Pb-207
	82-Pb-208

	83-Bi
	83-Bi-209

	90-Th
	90-Th-232

	92-U
	92-U-233
	92-U-238

	93-Np
	93-Np-237

	94-Pu
	94-Pu-239

	95-Am
	95-Am-241
	95-Am-243


	MT16 (γ,2n)
	5-B
	5-B-11

	6-C
	6-C-12
	6-C-14

	8-O
	8-O-16

	9-F
	9-F-19

	12-Mg
	12-Mg-26

	15-P
	15-P-31

	16-S
	16-S-32
	16-S-34

	20-Ca
	20-Ca-48

	23-V
	23-V-51

	26-Fe
	26-Fe-54
	26-Fe-56

	27-Co
	27-Co-59

	28-Ni
	28-Ni-58
	28-Ni-60

	29-Cu
	29-Cu-63

	32-Ge
	32-Ge-70
	32-Ge-72
	32-Ge-74
	32-Ge-76

	33-As
	33-As-75

	34-Se
	34-Se-76
	34-Se-78
	34-Se-80
	34-Se-82

	39-Y
	39-Y-89

	40-Zr
	40-Zr-90
	40-Zr-92

	42-Mo
	42-Mo-98

	45-Rh
	45-Rh-103

	47-Ag
	47-Ag-107

	49-In
	49-In-115

	50-Sn
	50-Sn-112
	50-Sn-114
	50-Sn-116
	50-Sn-117
	50-Sn-118
	50-Sn-119
	50-Sn-120
	50-Sn-122
	50-Sn-124

	53-I
	53-I-127

	54-Xe
	54-Xe-129

	57-La
	57-La-139

	58-Ce
	58-Ce-140
	58-Ce-142

	60-Nd
	60-Nd-142
	60-Nd-143
	60-Nd-144
	60-Nd-145
	60-Nd-146
	60-Nd-148
	60-Nd-150

	62-Sm
	62-Sm-144
	62-Sm-148
	62-Sm-150
	62-Sm-152
	62-Sm-154

	63-Eu
	63-Eu-153

	64-Gd
	64-Gd-160

	67-Ho
	67-Ho-165

	68-Er
	68-Er-166

	72-Hf
	72-Hf-178

	73-Ta
	73-Ta-181

	76-Os
	76-Os-186

	79-Au
	79-Au-197

	90-Th
	90-Th-232

	92-U
	92-U-235
	92-U-236
	92-U-238

	93-Np
	93-Np-237

	94-Pu
	94-Pu-239


	MT17 (γ,3n)
	25-Mn
	25-Mn-55

	27-Co
	27-Co-59

	40-Zr
	40-Zr-94

	42-Mo
	42-Mo-96
	42-Mo-98
	42-Mo-100

	49-In
	49-In-115

	50-Sn
	50-Sn-117
	50-Sn-118
	50-Sn-119
	50-Sn-120
	50-Sn-124

	53-I
	53-I-127

	54-Xe
	54-Xe-129

	55-Cs
	55-Cs-133

	56-Ba
	56-Ba-138

	57-La
	57-La-139

	59-Pr
	59-Pr-141

	63-Eu
	63-Eu-153

	64-Gd
	64-Gd-160

	65-Tb
	65-Tb-159

	67-Ho
	67-Ho-165

	71-Lu
	71-Lu-175

	73-Ta
	73-Ta-181

	74-W
	74-W-186

	76-Os
	76-Os-188
	76-Os-189
	76-Os-190
	76-Os-192

	79-Au
	79-Au-197

	82-Pb
	82-Pb-208

	83-Bi
	83-Bi-209


	MT18 (γ,fission)
	73-Ta
	73-Ta-181

	74-W
	74-W-182

	79-Au
	79-Au-197

	83-Bi
	83-Bi-209

	88-Ra
	88-Ra-226

	89-Ac
	89-Ac-227

	90-Th
	90-Th-232

	91-Pa
	91-Pa-231

	92-U
	92-U-233
	92-U-234
	92-U-235
	92-U-236
	92-U-238

	93-Np
	93-Np-237

	94-Pu
	94-Pu-238
	94-Pu-239
	94-Pu-240
	94-Pu-241
	94-Pu-242
	94-Pu-244

	95-Am
	95-Am-241
	95-Am-242m
	95-Am-243

	96-Cm
	96-Cm-243
	96-Cm-245

	97-Bk
	97-Bk-249

	98-Cf
	98-Cf-249


	MT22 (γ,n+α)
	4-Be
	4-Be-9

	6-C
	6-C-12


	MT23 (γ,n+3α)
	6-C
	6-C-14


	MT28 (γ,n+p)
	2-He
	2-He-3

	3-Li
	3-Li-6

	6-C
	6-C-12

	7-N
	7-N-14

	8-O
	8-O-16
	8-O-18

	10-Ne
	10-Ne-20

	15-P
	15-P-31

	16-S
	16-S-32
	16-S-34

	22-Ti
	22-Ti-46

	26-Fe
	26-Fe-54
	26-Fe-56

	28-Ni
	28-Ni-58
	28-Ni-60

	29-Cu
	29-Cu-63
	29-Cu-65

	30-Zn
	30-Zn-64
	30-Zn-66

	32-Ge
	32-Ge-70
	32-Ge-72
	32-Ge-76

	40-Zr
	40-Zr-90

	64-Gd
	64-Gd-160


	MT29 (γ,n+2α)
	8-O
	8-O-16


	MT32 (γ,n+d)
	3-Li
	3-Li-7


	MT41 (γ,2n+p)
	3-Li
	3-Li-6
	3-Li-7


	MT44 (γ,n+2p)
	13-Al
	13-Al-27

	27-Co
	27-Co-59


	MT45 (γ,n+p+α)
	3-Li
	3-Li-7

	6-C
	6-C-12

	12-Mg
	12-Mg-24


	MT103 (γ,p)
	2-He
	2-He-3

	3-Li
	3-Li-6
	3-Li-7

	4-Be
	4-Be-9

	5-B
	5-B-11

	6-C
	6-C-12
	6-C-13

	7-N
	7-N-15

	8-O
	8-O-16
	8-O-18

	10-Ne
	10-Ne-20
	10-Ne-22

	13-Al
	13-Al-27

	14-Si
	14-Si-28

	16-S
	16-S-32
	16-S-34

	22-Ti
	22-Ti-50

	26-Fe
	26-Fe-54
	26-Fe-56

	28-Ni
	28-Ni-58
	28-Ni-60

	29-Cu
	29-Cu-63
	29-Cu-65

	30-Zn
	30-Zn-67
	30-Zn-68

	32-Ge
	32-Ge-70

	39-Y
	39-Y-89

	40-Zr
	40-Zr-90

	45-Rh
	45-Rh-103

	46-Pd
	46-Pd-108

	50-Sn
	50-Sn-120

	64-Gd
	64-Gd-160


	MT104 (γ,d)
	8-O
	8-O-18

	22-Ti
	22-Ti-46

	30-Zn
	30-Zn-64
	30-Zn-66

	32-Ge
	32-Ge-70
	32-Ge-72
	32-Ge-76

	40-Zr
	40-Zr-90


	MT105 (γ,t)
	3-Li
	3-Li-6
	3-Li-7


	MT106 (γ,³He)
	13-Al
	13-Al-27

	27-Co
	27-Co-59


	MT107 (γ,α)
	23-V
	23-V-51

	29-Cu
	29-Cu-65

	32-Ge
	32-Ge-76

	37-Rb
	37-Rb-87

	40-Zr
	40-Zr-96

	41-Nb
	41-Nb-93

	68-Er
	68-Er-170


	MT108 (γ,2α)
	4-Be
	4-Be-9

	6-C
	6-C-12


	MT109 (γ,3α)
	6-C
	6-C-13

	8-O
	8-O-16


	MT111 (γ,2p)
	2-He
	2-He-3

	29-Cu
	29-Cu-63


	MT112 (γ,p+α)
	3-Li
	3-Li-6

	6-C
	6-C-12

	8-O
	8-O-16


	MT114 (γ,d+2α)
	5-B
	5-B-11


	MT115 (γ,p+d)
	3-Li
	3-Li-6

	13-Al
	13-Al-27

	27-Co
	27-Co-59


	MT116 (γ,p+t)
	3-Li
	3-Li-7


	MT117 (γ,d+α)
	3-Li
	3-Li-7

	12-Mg
	12-Mg-24


	MT155 (γ,t+α)
	7-N
	7-N-14


	MT158 (γ,n+d+α)
	7-N
	7-N-14


	MT159 (γ,2n+p+α)
	7-N
	7-N-14


	MT175 (γ,6n+t)
	73-Ta
	73-Ta-181


	MT176 (γ,2n+³He)
	6-C
	6-C-12


	MT179 (γ,3n+2p)
	6-C
	6-C-12


	MT182 (γ,d+t)
	6-C
	6-C-12


	MT184 (γ,n+p+t)
	6-C
	6-C-12


	MT186 (γ,n+p+³He)
	3-Li
	3-Li-6


	MT187 (γ,n+d+³He)
	3-Li
	3-Li-7

	12-Mg
	12-Mg-24


	MT188 (γ,n+t+³He)
	7-N
	7-N-14


	MT192 (γ,d+³He)
	3-Li
	3-Li-6


	MT193 (γ,³He+α)
	15-P
	15-P-31


	MT199 (γ,3n+2p+α)
	8-O
	8-O-16




