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Reaction Q-Value
Li6(y,n)Li5 -5664.44 keV
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Reaction Q-Value
Li6(y,d)He4 -1473.76 keV
Li6(y,n+p)He4 -3698.32 keV
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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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Reaction Q-Value
Li6(y,t)He3 -15794.15 keV
Li6(y,n+d)He3 -22051.38 keV
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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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Li7(y,n)Li6 -7251.09 keV
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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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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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Li7(y,t)He4

-2467.62 keV
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-8724.85 keV

Li7(y,2n+p)He4
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10 MeV 20Mev 30Mev AOMeV  SOMeV GOMeV  BOMeV  100Mev 200 MeV 10 MeV 20Mev 30 Mev A0MeV  50MeV 60MeV  BOMeV 100 MeV 200 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+tHe3)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
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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
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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 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 Be9 (y,n) or Be8 production lin-log

TENDL-2019 * -
C.W.Arnold+ 2012
C.W.Arold+ 2012
M.Fujishiro+ 1982
R.D.Edge 1956

50mbq-

TENDL-2019 *

C.W.Arnold+ 2012
C.W.Arnold+ 2012
M.Fuijishiro+ 1982
R.D.Edge 1956

+XK®

10 mb+
5mbT

+XK®

TmbT 28
i ]
500 ubt+ &

100 bt 10mbt
50 b+ - b

10pT
5ubT

Cross section
Cross section

1 Nb’j =
500 nb 1

100nb-
50nb

- ",'
L i 3 , L L
10nbt iy, = aust ] B AR

5nb

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

1 MeV 2.5MeV 5MeV 100 MeV

Incident energy Incident energy

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
+ G.'P./Jxmropovuws + G:P./J\n(ropov+1973
5mb+ + I +
+++++ ., 5mb+
1mb*i + ++ ++ +
500 bt . | * 4mbt
g 100ubT g 3mbt o
§ sowf § .
© ° 2mb I +
o Tt
Spubt + ¥
Tmbt +  F +
T o . )
500 b+ Ob; T B e N L e S S S B N ey
1MeV 25 ;VIeV 5 N“IeV 10 I:Ae\/ 25 I:Ae\/ 50 If/leV 100 ;\/IeV 1MeV 25 ;\Ae\/ 5 I\;ev 10 li/le\/ 25 lzlleV 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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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 lin-log

Be9 (y,p) or Li8 production log-log

- -~ TENDL-2019* - -~ TENDL-2019*
10mby »  FM.Clikeman+ 1962 X F.M.Clikeman+ 1962
I 4mb
Tmbt g} T e
}g*? x x
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1 3mb
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N 3 ; i
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o 10pt ‘ c i o
2 2 H x
] S 2mbt P x
» @ :
3 1] i
8 8 i <
G Tet S i e
Tmbt x %%
100 b1 X
10nb # .
o6t § . e
1nbt
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
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

- -~ TENDL-2019 6mb-| - =~ TENDL-2019
Smb1 . W utsunomiya+ 2000 oy »”"&?‘ » < H.Utsunomiya+ 2000 >
g B T8 R g
3 Dl i ssmp] % e e AR
B 19621959 & § Yd%ﬁggoﬁizwsa "; ® ﬂ"’f
i jﬂiglﬁﬁiﬁiwsg e 4mbq 4  JH.Gibbons+ 1959 :‘ od
E < > L2
Tmbt % P — 35mb j;. .
[ *; «1“ 3mb- >
-é 500 ub’i a A%AA-“ _§ .
8 o . 7 g 25m :é"» T
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(3] 43 . o 2,
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50 b 7y
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1MeV 25 ;VIeV 5 N“IeV ? 10 I:Ae\/ 50 lf/leV 100 ;\/IeV 1MeV 25 ;VIeV 10 I:Ae\/ 25 Izﬁe\/ 50 h;IeV ? 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

- == TENDL-2019* - == TENDL-2019*
X U.Kneissl+ 1976 X U.Kneissl+ 1976
2mb
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RN 18mbt
1mbt T Rt x
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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
B11(y,2n)B9 -19891.43 keV
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<< 4-Be-9

5-B-11

6-C-12 >>

<< MT16 (y,2n)

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

MT114 (y,d+2a) >>

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

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

100 mb{ = =-~ TENDL-2019 * 30mb 1 - == TENDL-2019*
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&
* % x
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Incident energy Incident energy
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

10mbt i
r é 10mb-
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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+20a)

MT4 (y,n) or MT5 (C11 production)

MT16 (y,2n) >>

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

C12 (y,n) or C11 production lin-log
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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
30 pb+
10pbT
5 st g
‘g’ ‘g 20 b1
5 5
10pbt
1pb*j
500nb':
ooy —
10 MeV 25!:/|eV 5OILIeV 75I:AeV 100;\/IeV 250;\/I9V 500;\/IeV 750;ﬂeV 10 MeV 251\“/IeV 501\“/IeV 75lzl|eV 100}\/IéV ZSO;VIeV 500;\Ae\/ 750;\/I9V
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

] L R + Y s, +
“ & 400 b1+
100 pb*j ] . - 300 pb1
"% 50 ub—: + +“ g >< ]
§ + i g 200 bt MR
0w} 100 pbt- 1 d
5ub*: R |
+ 0 b 4 +
10 MeV 20 !\“AeV 30 If/lev 40 lz/IeV 50 I:Aev 60 lzﬁe\/ ‘ 80 l:/leV ? 100 ;VIeV 200 MeV/ 10 MeV 20 If/leV 30 lz/IeV 40 If/leV 50 !\“AeV 60 l:/IeV ‘ 80 I:Aev ? 100 ;\Aev 200 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
- == TENDL-2019* I I I I I I IR EREEERERRERARAE AR AR 700|1b*--- TENDL-2019 * i i i i T i L B L B M N N R R R LR LA RARRAY
1mb{ X A.F.Khodyachikh+ 1980 X A.F.Khodyachikh+ 1980
I 650 bt
500 pb+
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550 b1
100 pb 500 ub1+
SouoT 450 o
400 bt
'g g 350 pb1-
é et é 300 po-
o o
5o 250 pbt-
200 ub 1
150 pb 1
1ubT
i 100 pb+
500 nb 1
50 ub1-
0bt B
100nbp : : : : : : I 0w : : : : : : e
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 MeVv 50 MeV 60 MeV 80 MeV 100 MeV 200 MeV
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

3001”5 Tsﬁzzyﬂf 1982 26001 5 \T\s,\[‘)?:;yzuosﬁ 1982
I 240 yb 1
200 bt
220 b1
200 pb
100 b+ 180 bt
160 bt
70wt
é eoub—: § 140 yo+
z SO g 120 b+
S 40wt 5
| 100 wbt-
30t st
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20pbT
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10pbt 0bt
subt [ : [ [ [ ISR 20 b - - - - - —
10 MeV 20Mev 30Mev AOMeV  SOMeV GOMeV  BOMeV  100Mev 200 MeV/ 10 MeV 20Mev 30Mev 4MeV  50Mev GOMeV  BOMGV  100MeV 200 MeV
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
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<< 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
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Reaction Q-Value
C12(y,p)B11 -15956.68 keV
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<< MT103 (y,p)

MT108 (y,2a) or MT5 (He4 production)
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C12 (y,2a) or He4 production lin-log
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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)He4 -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)He4d -55384.27 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 3-Li-6
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MT112 (y,p+a) or MT5 (Li7 production)
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C12 (y,p+a) or Li7 production log-log

C12 (y,p+a) or Li7 production lin-log
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Incident energy Incident energy
Reaction Q-Value
C12(y,pra)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+3*He) or Be7 production lin-log
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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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<< MT176 (y,2n+3He)

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
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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
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

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
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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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<< MT182 (y,d+t)

MT184 (y,n+p+t) or MT5 (Be7 production)
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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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Reaction Q-Value
C13(y,p)B12 -17533.36 keV
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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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Reaction Q-Value
C14(y,2n)C12 -13122.74 keV
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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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Reaction Q-Value
N14(y,n)N13 -10553.38 keV
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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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MT155 (y,t+a) or MT5 (Be7 production)
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N14 (y,t+a) or Be7 production log-log

N14 (y,t+a) or Be7 production lin-log
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10 MeV 20 h;lev 30 lf/;eV 40 li/lev 50 l:AeV 60 Izﬂe\/ ‘ 80 l:/leV ? 100;\AeV 200 MeV/ 10 MeV 20 I:/IeV 30 Izﬂe\/ 40 l:/leV 50 lf/leV 60 l:AeV ‘ 80 !:/IeV ? 100;\Aev 200 MeV
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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<< 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
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10 MeV 20 h;lev 30 lf/;eV 40 li/lev 50 l:AeV 60 Izﬂe\/ ‘ 80 l:/leV ? 100;\AeV 200 MeV/ 10 MeV 20 I:/IeV 30 Izﬂe\/ 40 l:/leV 50 lf/leV 60 l:AeV ‘ 80 !:/IeV ? 100;\Aev 200 MeV
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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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
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

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+3He) or Be7 production lin-log

50ub*: ,,,,,,,,,,,,,,,,,,,,,,
50 ub 1
40 ub1
10pbT
_§ § 30pbt+
% SpoT g
20 b
10 b+
1Nb’j
500nb*: 0bt
10 MeV 20 h;lev 30 lf/;eV 40 li/lev 50 l:AeV 60 Izﬂe\/ ‘ 80 l:/leV ? 100;\AeV 200 MeV/ 10 MeV 20 I:/IeV 30 Izﬂe\/ 40 l:/leV 50 lf/leV 60 l:AeV ‘ 80 !:/IeV ? 100;\Aev 200 MeV
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
January 2020 Incident gammas
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JANIS Book

<< 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) >>

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

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

- -~ TENDL-2019* gmbJ--—- TENDL2019" T
X V.P.Denisov+ 1971 X V.P.Denisov+ 1971
10mbt+ L
rrrrrrrrrrrrrr .
1mb
6 mb-
100 pb+
5mbT
s s
R E 4mb
] ]
2 ]
< <4
© 1ubt © 3mb
2mb-
100 nb1
1mb
10nbT
obt T
1nbT
10 MeV 20 MeV 30 MeV 40 lllleV 50 I\‘AeV 60 Illle\/ ‘ 80 l\‘/IeV ‘ 100 ‘MeV 200 MeV 10 MeV 30 MeV 40 l\‘/IeV 50 MeV 60 MeV ‘ 80 MeV ‘ 100 ‘MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
N15(y,p)C14 -10207.42 keV
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OECD NEA Data Bank

JANIS Book

<< 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 log-log

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

T Y T T T T T e T — T T T
S.N.Beljaev+ 1991 16 mb- S.N.Beljaev+ 1991
A S.NBelyaev+ 1985 A SNBelyaev+ 1985
3 B.S.Ishkhanov+ 1970 3 B.S.Ishkhanov+ 1970 g
10mb{ ®  B.C.Cook+ 1966 ®  B.C.Cook+ 1966 -
X B.C.Cook+ 1966 X B.C.Cook+ 1966 &
X B.C.Cook+ 1966 14mb{ X  B.C.Cook+ 1966
+  W.E.Del Bianco+ 1962| & +  W.E.Del Bianco+ 1962 @
s ®
1mb $
12mb g .
o e
L = e
b
100 pb+ x 10mb+ :"- o
I LS
o Wil
c A ' c
2 . T £ smbt pd®
S 10upt as H ol
] @ os28 * o
2 * <4 .
3} S embt Par
TubT 5. I
I % ® ®
:ﬁ ®e
4mbT ; N '.-
8 s o -‘ B
L P «
100 nb+ 5 :-a é";
R BB
]
2mb+ a g&; 2 g
,,,,,,,,,,,,,,,, | S ggﬁ mawy X
',“ e o o ¥ ] LLEERS % f‘x’)‘( X x
10nb p BE g xR x
L T i S # %
1nbT 2mb+
10 MeV 20 MeV 30 MeV 40 MeV 50MeV 60 MeV 80MevV 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

016(y,n)O15

-15663.92 keV

January 2020
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OECD NEA Data Bank JANIS Book
<< 6-C-14 8-0-16 9-F-19 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (014 production) MT28 (y,n+p) >>

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

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

- -~ TENDL-2019 I 11yb{--- TENDL-2019 i
X B.Johnsson+ 1977 X B.Johnsson+ 1977
0o 10 pbt+
9pbT
5ubT

8ubT

7 bt

§ § 6 ubT
° °
] ]

$ @ SwT
< <4
o Wt (5}

L 4ubt

3ubT

500 nb

2pbt

1ubT

0bT

10 MeV 20 llﬂe\/ 30 ll/le\/ ‘ 50 MeV ‘ 70 MeV ‘ ‘100 MeV 200 MeV 300 MeV 500 MeV ‘ 700 ‘Me\/ 10 MeV 20 ll/leV 30 MeV ‘ 50 l\‘AeV ‘ 70 MeV ‘ ‘100 MeV 200 ‘Me\/ 300 MeV ‘ 500 MeV ‘ 700 MeV
Incident energy Incident energy
Reaction Q-Value
016(y,2n)014 -28887.42 keV
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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

- == TENDL-2019* - == TENDL-2019*
X A.Veyssiere+ 1974 X A.Veyssiere+ 1974
1 mb’j
500 b+ *
c c 1mb
2 k]
3 B
3 8
© 1000t ©
f ;
50 b1
T e O O i e
10pbt | | | | | R | | | | | el
10 MeV 20Mev 30Mev AOMeV  SOMeV GOMeV  BOMeV  100Mev 200 MeV/ 10 MeV 20Mev 30 MV A0MeV  50MeV 60MeV  BOMeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
016(y,d)N14 -20736.14 keV
0O16(y,n+p)N14 -22960.71 keV
January 2020 Incident gammas
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JANIS Book

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

100w 5 ;EN'\?B;%)?L;ZOM 28 - X ;iﬁg;ﬁ?‘ﬁqou
owp———————+— L e e 26 b
7777777 24 b1
1pbt
22 b+
100 nb+ 20pb 1
18 b1
10nbT
c c 16 b1
"g Tbt g bt
§ 100 pb T § 12pbt
10 ub+
10pbT 8ubt
TpbT 6ubT I
P9 O 2 I R
100 o+
2pub1
10f+ obt+
n i n n n n n n -Zubi' n n n n n n n n
10 MeV 20 Mev 30 I\‘lleV 40 ll/lev 50 I\‘Aev 60 Ilﬂe\/ ‘ 80 MeV ‘ 100 MeV 200 MeV/ 10 MeV 20 MeV 30 Ilﬂe\/ 40 MeV 50 I\‘lleV 60 I\‘Aev ‘ 80 !\‘/Iev ‘ 100MeV 200 MeV
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
016(y,2t+He3)Be7 -65336.84 keV 016(y,2n+2d+He3)Be7 -77851.30 keV
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JANIS Book

<< 7-N-15

8-0-16

8-0-18 >>

<< MT29 (y,n+2a)

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

MT109 (y,3a) >>

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

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

——- TENDL-2019* 8mby___ TENDL-2019*
I AF.Khodyachikh+ 1980 X AF.Khodyachikh+ 1980
10mb{ X  D.J.SFindiay+ 1977 X D.J.SFindlay+ 1977
+  KShoda 1961 e By E +  KShoda 1961 =
5mbt e * e, 7mbf = “
= et Hoon ® ngx = “E
e H+4+t 4 = -
. +e N Y B 6mb
1mb L e
r - + 3 2 ® & s
500 ubt = o t -
R - 5mb +
+ g ® =
+ u +
u
100 b1 4mbT " "
c - L] c =
8 ¥ 8
T 50ut 2 .
Q 3
] 0
@ @ 3mbT & |
o j<4 *
o o r— + = B
++ u
10pbT +
Wb 2mb+ o, : "m
subt NaN w4
P u
+
1mbt s “ w =
o+ P
+ w® m,
bt =
HoT o SRR A A W L | LI " . a .
500 b+ 06T
-1 mb +
100 nb+
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 MeVv 50 MeV 60 MeV 80 MeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
016(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)

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

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

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

1mb
[ 1.5mbt
500pb—:
8 100 5 TmbT
g 50ub'E g
500 b+
w1+t N e T
5ub*: """"
0bt
10 MeV 20 !;IeV 30 If/leV 40 Knev 50 I:Aev 60 Izﬂe\/ ‘ 80 l:/leV ? 100 ;VIeV 200 MeV/ 10 MeV 20 l:/leV 30 I:Ae\/ 40 I:Aev 50 I:/IeV 60 !;IeV ‘ 80 If/leV ? 100;\/I9V 200 MeV
Incident energy Incident energy
Reaction Q-Value Reaction Q-Value
016(y,3a)He4 -14436.66 keV 016(y,n+p+t+He3+a)He4d -54828.15 keV
0O16(y,ptt+2a)He4d -34250.53 keV 016(y,2n+2He3+a)He4 -55591.90 keV
016(y,ntHe3+2a)He4 -35014.28 keV 016(y,p+2d+t+a)He4 -58097.06 keV
0O16(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
0O16(y,d+t+He3+a)He4 -52603.58 keV 016(y,4d+a)He4 -62129.72 keV
0O16(y,2p+2t+a)Hed -54064.39 keV 016(y,2n+3p+t+a)He4d -62546.19 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

8-0-16

<< MT109 (y,30)

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

100w 5 ;EN'\?B;%)?L;ZOM 28 - X ;iﬁg;ﬁ?‘ﬁqou
owp———————+— L e e 26 b
7777777 24 b1
1pbt
22 b+
100 nb+ 20pb 1
18 b1
10nbT
c c 16 b1
"g Tbt g bt
§ 100 pb T § 12pbt
10 ub+
10pbT 8ubt
TpbT 6ubT I
P9 O 2 I R
100 o+
2pub1
10f+ obt+
n i n n n n n n -Zubi' n n n n n n n n
10 MeV 20 Mev 30 I\‘lleV 40 ll/lev 50 I\‘Aev 60 Ilﬂe\/ ‘ 80 MeV ‘ 100 MeV 200 MeV/ 10 MeV 20 MeV 30 Ilﬂe\/ 40 MeV 50 I\‘lleV 60 I\‘Aev ‘ 80 !\‘/Iev ‘ 100MeV 200 MeV
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
016(y,2t+He3)Be7 -65336.84 keV 016(y,2n+2d+He3)Be7 -77851.30 keV
January 2020 Incident gammas
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JANIS Book

<< 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

——— TENDL-2019* 125mbf - reNDL2019 -
K.G.Mcneill+ 1991 K.G Meneill+ 1991
1mbT I
500 b 1mb
250 b+
100 b 750 pb+
c c
S 50wt 2
o [*3
& H L
3 1]
g 25 b+ g 500 pb T
S S L
10t
5wt 250 pb+
25+
Ot e e
1pbT
500 nb 1 + + + + + t + + + F + + + + + 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
018(y,d)N16 -19602.44 keV
018(y,n+p)N16 -21827.00 keV
January 2020 Incident gammas
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JANIS Book

<< 8-0-16

8-0-18

10-Ne-20 >>

<< MT28 (y,n+p)

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

MT104 (y,d) >>

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

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

- -~ TENDL-2019* —-- TENDL-2019*
X J.G.Woodworth+ 1979 65mb x  J.G.Woodworth+ 1979
10mb1 4 B.LBerman+ 1976 4 B.LBerman+ 1976
5mbt & 6mb-
FH x
£ tm “
, B F 55mb+ e
1mbt L R
- P +
500 b+ o 5mbt
i
+& ot
L
o 45mbT
+
100 pb . N
S0uo T i 4mbt -
; .
s § 3smby P
T 10u 3 . o
] [ b b g
1 mb+ x xx ek
§ 5pb § f - :; :l .
o o A
© © 25mbt e
1TpbT + h N
C ] +
500 nb 2mb+ :pr‘x
1.5mbT i ra it
100nb T R
50 nb+ ! TmbT R % S
L + H
i o
} 500 ub 1 +n+,:
1 : L x b odneeneTees
10nbT N obt ,@*:f ,,,,,,,,
Snbt
I I I I I I -500 pb 1 1 1 1 1 1 1 1
10 MeV 20 MeV 30 MeV 40 MeV 50 MeV 60 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
018(y,p)N17 -15941.79 keV
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JANIS Book

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

- == TENDL-2019* 1.25 mb{ - == TENDL-2019*
K.G.Mcneill+ 1991 K.G.Mcneill+ 1991
Tmbt I
500 bt
1mb
100 b
50 bt L
750 bt
S Ty s
3 r B
s 5 ubT 2 |
3 1]
8 g s
o o L
1pbT
500 b L
250 b+
S L L L e e N e S B S o
50nb T L
0bf e e
10nbt
10 MeV 20Mev 30Mev AOMeV  SOMeV GOMeV  BOMeV  100Mev 200 MeV/ 10 MeV 20Mev 30 MV A0MeV  50MeV 60MeV  BOMeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
018(y,d)N16 -19602.44 keV
0O18(y,n+p)N16 -21827.00 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

——- TENDL-2019* I YR E——— T e
X W.E.Del Bianco+ 1962 X W.E.Del Bianco+ 1962
13mb+
10mbT : L :
12mbt
5mbT Y x |
5; 1 mbt
10mbT
1mb L
500 pb - 9mb1
8mb
c c
8 8 7mb
3 e fmbh
@ 100pbt 3
8 I 8 omo
S 50t 4
S S
5mb
4mb
10pbt &
suo 3mb ] "“;
u e
2mb
1mb
1pbt L N
500 nb 0b+ T
n n n n n n n n -1 mb" n n n n n n n n
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
F19(y,n)F18 -10431.86 keV
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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

- -~ TENDL-2019* I - -~ TENDL-2019* i
X D.W.Anderson+ 1976 14mby X  D.W.Anderson+ 1976
1.3mbT
1mb L
r ; 12mb
500 b i e I
L AR 5 N 1.4 mb T
) Tmbt
x 900 wb+
100 b+ i
r 800 pb+
c c
2 3 k] r
9 50pbT 9 700pbT
) L 4 L
1 X o 600pbT
o (5} L
500 b1 ; 4
L x "xxx XX Xx
10ub 400 yb 1 N X x B
300 pb+ 8
Spbt 3 | x X
X & x
200 b+ B o
100 pb+ I
L Xml S EmERNAAR
0bt T
1ub I
E I I I I I I bea e 100 b ] ] ] ] ] ] ] ]
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
F19(y,2n)F17 -19581.78 keV
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OECD NEA Data Bank JANIS Book

<< 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
- == TENDL-2019* I I I I I I I IR EREEERERRERARAE AR AR I I I - == TENDL-2019* I I I I I I I IR EREEERERERERERE AR ARR
V.V.Varlamov+ 1999 8 mb V.V.Varlamov+ 1999
10 mb*j i
5mbT
7 mb
1mbt gmb T
500 ub ‘ :
5mb
100pb
S sout g 4™
kit 3
& H
2 2 3mb
5 fowt 5
St 2mb
1ubt 1mb+
500 nb- . ;
obt T
100 nb+
i -1 mb
50 nb
10 MeV 20 h‘lleV 30 I\‘/Iev 40 ll/leV 50 I\‘AeV 60 Il/le\/ ‘ 80 l\)IeV ‘ 100 MeV 200 MeV/ 10 MeV 20 Ilﬁe\/ 30 MeV 40 l\)IeV 50 MeV 60 h‘lleV ‘ 80 MeV ‘ 100 ‘MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Ne20(y,n)Ne19 -16865.30 keV
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OECD NEA Data Bank JANIS Book

<< 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
5mbT I
5mb
1mb’i |
500 b+ V;’J 4mbt
100 pb 1
H i 5 3mb
'§ 50 ub 1 §
§ | §
1o i 2mb T
5ubT
1mb
1pb*j
500 b+
Ob" /’" 777777777777777777777777777777777777777777777777
100mbp ! ! ! ! ! S ; ; ! ! ! P
10 Mev 20 MeV 30 MeV 40MeV  50MeV 60 MeV 80MeV 100 MeV 200 MeV 10 Mev 20 MeV 30 eV 40MeV  50MeV 60 MeV 80MeV 100 MeV 200 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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OECD NEA Data Bank JANIS Book

<< 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 mbq{--- TENDL-2019* : I : : : I : : LA S S E AR AR AR : : : 18mb*___ TENDL-2019 * i I i i i I i i iINIREREEEEEERERERRAREARRRE
V.V.Varlamov+ 1999 V.V.Varlamov+ 1999
10mb 16 mb+
5mb T
14 mbt
1mb*j
500 pb+
12mbt
- 10wt o 0mbt
S S0t K
@ & 8mbA
S 10wt 5
5ubT
6 mb
1TpbT
L 4mb
500 nb
2mb
100nb*j
50nb 1 i
0b+ i e
1omb t t t t t t oty t t t t t t I |
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
Ne20(y,p)F19 -12843.46 keV

January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

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

50 mb{--- TENDL-2019* i - -~ TENDL-2019* i
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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
Ne22(y,n)Ne21 -10364.26 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

- == TENDL-2019* i - == TENDL-2019* I
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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
Ne22(y,p)F21 -15266.09 keV
January 2020 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

- -~ TENDL-2019* amb et enDL 2019 -
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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
Mg24(y,n)Mg23 -16531.38 keV

January 2020

Incident gammas



OECD NEA Data Bank JANIS Book
<< 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

"X e || | o] L
TmbT
500 pb 1 800 pb1
700 b1
100ub*j
500t 600 ub+
g g 500 pb1
.‘g 10pb T -g
g 5ub': g 400 ot
300 pb+
1pbT
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50 nb T
10 MeV ‘ 50 li/lev 100 ;VIeV 500 ;VIeV 1 (;ev 10 MeV 50 l:/leV 500;v|e\/ 1C;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
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

"X e || | | o] L
TmbT
500 pb 1 800 pb1
700 b1
100ub*j
500t 600 ub+
g g 500 pb1
.‘g 10pb T -g
g 5ub': g 400 ot
300 pb+
1pbT
M 200 pb+
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50 nb T
10 MeV ‘ 50 li/lev 100 ;WeV 500 ;VIeV 1 (;ev 10 MeV 50 l:/leV 100;\Ae\/ 500;v|e\/ 1C;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
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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
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M 200 pb+
500 nb
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100 nb 1
3 obt+ ;
50 nb T
10 MeV ‘ 50 li/lev 100 ;WeV 500 ;VIeV 1 (;ev 10 MeV 50 l:/leV 500;v|e\/ 1C;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
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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
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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
Mg26(y,n)Mg25 -11093.08 keV
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OECD NEA Data Bank JANIS Book
<< 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 Mg26 (y,2n) or Mg24 production lin-log
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10 MeV ZOII‘IIeV SOI;IeV 40lzl|eV 50I:AeV 60Izl|e\/ ? 80!\“/IeV ?100?MeV 200 MeV -2‘%“0“}Me\/ 20!\“/IeV 30I:AeV AOI:AeV 50!\“/IeV BOII‘IIeV ? BOI;IeV ?100?MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Mg26(y,2n)Mg24 -18423.61 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 12-Mg-26

13-Al-27

14-Si-28 >>

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

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

MT103 (y,p) >>

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

Al27 (y,n) or AI26 production lin-log
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Incident energy Incident energy
Reaction Q-Value
Al27(y,n)AI26 -13058.03 keV
January 2020 Incident gammas




OECD NEA Data Bank JANIS Book
<< 10-Ne-22 13-Al-27 14-Si-28 >>
<< MT4 (y,n) MT103 (y,p) or MT5 (Mg26 production) 14-Si-28 MT4 (y,n) >>

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

AlI27 (y,p) or Mg26 production lin-log
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Incident energy Incident energy
Reaction Q-Value
Al27(y,p)Mg26 -8271.29 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 13-Al-27

14-Si-28

14-Si-29 >>

<< 13-Al-27 MT103 (y.p)

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

MT103 (y,p) >>

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

50 mb

Si28 (y,n) or Si27 production lin-log
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Incident energy Incident energy
Reaction Q-Value
Si28(y,n)Si27 -17179.61 keV
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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
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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 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Si28(y,p)Al27 -11584.90 keV
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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
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Incident energy Incident energy
Reaction Q-Value
Si29(y,n)Si28 -8473.60 keV
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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
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Incident energy Incident energy
Reaction Q-Value
P31(y,n)P30 -12311.01 keV
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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
700 bt
500 pb+
P 600 pb+
100 ub 1 500 ub 1
5 50ub£ § 400uT
§ § 300 ybt o
10pbT
L 200 bt
5ub*:
100 pb+
Obt—
1ubT
10 MeV ZOII‘IIeV SOI;IeV 40lzl|eV 5OI:AeV 60lzl|e\/ ? 80!\“/IeV ?100?MeV 200 MeV 10 MeV ZOI;IeV 3OILIeV 40!:/IeV 50!\“!|eV GOI\“/IeV ? 8OI:AeV ?100?MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
P31(y,2n)P29 -23630.38 keV
January 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)

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

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

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

- -~ TENDL-2019* - -~ TENDL-2019*
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10 Mev 20Mev 30Mev AOMeV  SOMeV GOMeV  BOMeV  100Mev 200 MeV 10 Mev 20Mev 30 MV A0MeV  50MeV 60MeV  BOMeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
P31(y,d)Si29 -15681.18 keV
P31(y,n+p)Si29 -17905.75 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 15-P-31

16-S-32

17-CI-35 >>

<< 15-P-31 MT28 (y,n+p)

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
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Incident energy Incident energy
Reaction Q-Value
S32(y,n)S31 -15044.33 keV
January 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
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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
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10 MeV 20Mev 30Mev AOMeV  SOMeV GOMeV  BOMeV  100Mev 200 MeV/ 10 MeV 20Mev 30 MV A0MeV  50MeV 60MeV  BOMeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
S32(y,d)P30 -18950.41 keV
S32(y,n+p)P30 -21174.97 keV
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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
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10 mb

Cross section

100 pb1

50 bt

10 bt

5ubT

1pbT

500 nb-

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

40mbT

30mbT

20mbT

10mbT

Obt

1 MeV

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

=== TENDL-2019*
X K.Shoda+ 1962

2.5MeV

5MeV

10 MeV 25 MeV

Incident energy

100 MeV

Reaction

Q-Value

S32(y,p)P31

-8863.96 keV
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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

- -~ TENDL-2019* - -~ TENDL-2019*
X Y.Assafiri+ 1984 X Y.1Assafiri+ 1984
10mbt
5 mb*: 4
10 mb+
&4

c Tmbr c X
8 r 8 - x d
5 kit |
& [ 3 i
o 500 pb » XXy
@ « @ x4
< i <4 L
o (5} %

100 wb

50 ub*:

T e
10 MeV 20 MeV 30 MeV 40 ll/leV 50 I\‘AeV 60 Il/le\/ ‘ 80 MeV ‘ 100 MeV 200 MeV 10 MeV 30 I\‘AeV 40 I\‘AeV 50 MeV 60 MeV ‘ 80 MeV ‘ 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
S34(y,2n)S32 -20058.79 keV
January 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) >>

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

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

- == TENDL-2019* === TENDL-2019*
X Y.l Assafiri+ 1986 X Y.|. Assafiri+ 1986
M mbF
10mbt
T 10mbt
SmbT
9mb
25mb
8mb
1mbT
1 7mb
500 bt
c c
] S 6mo
o [*3
2 250 bt 2
g g 5mb|
o o
100 |.|b: o
50 bt
3mb
25 bt
2mb
10pbt 1mb
Sub P I e e e e e S
25pbp ! ! ! ! ! S -1 mb ; ; ; ; ; S
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
S34(y,d)P32 -18762.54 keV
S34(y,n+p)P32 -20987.11 keV
January 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 (v,p) or P33 production log-log

100 mb
=== TENDL-2019 *
X Y.lAssafiri+ 1986
50 mb

10mb

500 pbt

Cross section

100 b

50 pb 1

10 bt

5ubT

1ubT

500 nb

Cross section

10 MeV

20 MeV 30 MeV 40 MeV 50 MeV 60 MeV

Incident energy

80MeV 100 MeV

200 MeV

=== TENDL-2019*
X Y.lAssafiri+ 1986

30mbT
20mbT
10mbt

Obt

S34 (y,p) or P33 production lin-log

10 MeV

20 MeV

30 MeV/ 40 MeV 50 MeV 60 MeV

Incident energy

80 MeV 100 MeV

200 MeV

Reaction

Q-Value

S34(y,p)P33

-10883.36 keV

January 2020
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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

- == TENDL-2019* i 12mbv{--- TENDL-2019* T
10 mb+ 11mbt
5mb 10mb+
9mb
1mbT 8mb
500 b 7mb
s 8
° k3]
S S 6mb
2 2
-] T
2 2
3 10T 2 5mb
£ r £
o o
O 50ubt o
4 mb
3mb
10 bt
’ r 2mb
5ubT
1mb
L I e
1pbT i
F t t t t t t gy I mb t t t t t t ity
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
CI35(y,n)CI34 -12644.77 keV
January 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 17-CI-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 K39 (y,n) or K38 production lin-log
- TENDL72019“ I I I I I I I IR EREEERERRERARAE AR AR I I I - TENDL72019“ I I I I I I I I T T
oml 11 mbt
5mb 10mbt
9mb
1mb 8 mb
500 b+ 7mbt
g g 6 mb
% 100 b1 s?i Smb1
£ I . £
© sowt ° ymt
3mb
10t 2mbt
SpbT 1 mb-
0bt i oS O RN
Teop + + + + + + + it - mb’: + + + + + + + et
10 Mev 20 MeV 30 MeV 40MeV  50MeV 60 MeV 80MeV 100 MeV 200 MeV 10 Mev 20 MeV 30 eV 40MeV  50MeV 60 MeV 80MeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
K39(y,n)K38 -13077.76 keV

January 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

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

=== TENDL-2019* === TENDL-2019*
X J.R.Tompkins+ 2011 X J.R.Tompkins+ 2011
4 G.J.OKeefe+ 1987 90mby +  G.J.OKeefe+ 1987
100 mb-
somo 5 80 mb+
v/
10mb+ < :‘;fx 70 mb+
-
5mb+ frog
i 60 mbt+
§ imbT 5 s0mbT
3 B
& 500+ 13
2 x ] 40 mb
o o
o o
100 pb1 30mbT
50 ub+ !
20mbT :
L
. 5
10 pbt x :}x‘ |
ST fre
x»{’ x R
b t t t + t t t + + + t t
1MeV 2.5 MeV/ 5MeV 10 MeV 25MeV 5MeV 10 MeV/ 25 MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ca48(y,n)Ca47 -9951.55 keV
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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
50 mb x)z L
xR 50mbt
2Bmbt I
10 mb 40mb*:
5mb
-g 25mbt ;-E, Somb
8 1mb- g I
20mbT
500 b1 I
250 pb- wmb;
100 pbt
T 0 N == = A WAAR
50 pb1
10 MeV ZOILIeV 30!\“/IeV 40!er\/ 50 !:AeV 601\“/IeV ? 80I:Aev ?100?MeV 200 MeV 10 MeV 201\“/IeV SOI:AeV AOI:AeV 50!\“/IeV BOII‘IIeV ‘ BOI;IeV ?100?MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Ca48(y,2n)Ca46 -17227.86 keV
January 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

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

- == TENDL-2019* I - == TENDL-2019* I
50 mbT 40 mb+
10mbT
Smb 30 mbT
c c
S 1mbt 2
g - 2
2 2
< s00pbt 5 20mbT
2 2
2 2
£ 3
o o
o o
100 b+
50 b+ 10mb+
10 pb
5ubT Obp————————————— e
10 MeV 20Mev 30Mev AOMeV  SOMeV GOMeV  BOMeV  100Mev 200 MeV/ 10 MeV 20Mev 30 MV A0MeV  50MeV 60MeV  BOMeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Sc45(y,n)Sc44 -11327.22 keV
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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) >>

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

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

- -~ TENDL-2019* ——- TENDL-2019*
50mby »  REPywell+ 1979 X REPywell+ 1979
. 30mbT
X% “‘ I
.xi‘jﬁ'»%”’ ‘»&.zgwx I
x)e"“" X
10mbT
SmbT j‘
20mbt ”‘.""y, x
Tmbt xx xf
c L c / X
8 8 X
S 500 pbt- ° L3
& @ %
") @ x
§ g ¥
S S <
X
100 b+ 10mbt
50 b1
10T
5ubt ot T
10 MeV 20 MEV 30 MeV 40 lllleV 50 l\‘AeV 60 MEV ‘ 80 l\‘/leV ‘ 100 MeV 200 MeV 10 MeV 20 l\‘/IeV 30 l\‘AeV 40 MeV 50 MeV 60 MEV 80 MeV ‘ 100 ‘MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Ti46(y,n)Ti45 -13189.32 keV
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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

- -~ TENDL-2019* T - -~ TENDL-2019* T
ombt
7mbT v
L e — e et ;
wpp————————————+ £ v L v r by e 6mb+
10pbT
5mbT
1pbt
s H
S j0mt 3 amby
2 2
-] T
Q Q
3 f0nmbt 3
§ E 3mbT
o o
1nbT
100 pb 2mbt
10pbT
1mbT
1pbt
100 o1 D I N s
10y : : : : : : I : : : : : : I S
10 MeV 20 MeV 30 MeV 40MeV  50MeV 60 MeV 80MeV 100 MeV 200 MeV/ 10 MeV 20 MeV 30 MeV 40MeV  50MeV  60MeV 80MeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Ti46(y,d)Sc44 -19447.52 keV
Ti46(y,n+p)Sc44 -21672.09 keV
January 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

- == TENDL-2019* I - == TENDL-2019* I
10mbt -
TmbT
fmb e T
g A e L O L e fmb+
10pbt
5mbT
1 b
s 8
3 100nbt 8 ampt
c c
2 2
2 K
H 10nbt H
g g 3mb
(5] 1nb o
100 pb 2mb+-
10pb T
oot 1mbT
w0 | T
ot s DU s i O o e
10+
10 MeV 20Mev 30Mev AOMeV  SOMeV GOMeV  BOMeV  100Mev 200 MeV/ 10 MeV 20Mev 30Mev 40MeV  50MeV GOMeV  BOMeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Ti46(y,d)Sc44 -19447.52 keV
Ti46(y,n+p)Sc44 -21672.09 keV
January 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

- == TENDL-2019* I 16mb4~ =" TENDL-2019 * i
X T.R.Sherwood+ 1962 X T.R.Sherwood+ 1962
omt s I
14 mbt
X%
1mbT
12mbt
100 b+ omb L
c c
S S
B 10wt T 8mb
3 8
2 @
o o
o o
1ubt 6mb-|
1000+ 4mb]
2mb i
10nb+ %
ob+ x X [ SRR
1nbT
10 MeV 20Mev 30Mev AOMeV  SOMeV GOMeV  BOMeV  100Mev 200 MeV/ 10 MeV 20Mev 30 MV A0MeV  50MeV 60MeV  BOMeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Ti50(y,p)Sc49 -12159.33 keV
January 2020 Incident gammas




OECD NEA Data Bank

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

- -~ TENDL-2019* 2mb T TENDL-2019 *
4 V.V.Varlamov+ 2003 4 V.V.Varlamov+ 2003
X V.V.Varlamov+ 2003 X V.V.Varlamov+ 2003
-+ AVeyssiere+ 1974 2 20mb{ + AVeyssierer 1974
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. 18mb1
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L 16 mbT
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5mbT
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g 14 mbt
+
= v
. 12mbt |
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2 2 |
5 3 “+
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o @ 10mbT +
3 3
@ TmbT I’
< [ " <4 +
o N (5} M
i 8mb =
500 ubt
I X 6mbT
1
N
N 4mbT §+
+
M
2mb T x
100 b ;
obt 5 s e e O S
50 b1
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
V51(y,2n)V49 -20384.53 keV
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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

10mby__ - TENDL-2019* - -~ TENDL-2019*
A.D.Antonov+ 1991 1 mb+ A.D.Antonov+ 1991
. Aomor | A.D.Antonov+ 1990
ot e
10pbT
1pbt
100 nb1
H 10nbT 5
g T 5000t
3 1nbT :
5 100 pb - 5
10pb
1pbt
100 b1
10
1+ Obf e S A R U
0.1 + + + + + t + it + + + + + t + it
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 MeVv 50 MeV 60 MeV 80 MeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
V51(y,a)Sc47 -10292.12 keV
V51(y,p+t)Sc47 -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
January 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

- == TENDL-2019* === TENDL-2019*
50mb{ X  W.DelBianco+ 1973 X W.Del Bianco+ 1973
-+ W.E.Del Bianco+ 1962 <+  W.E.Del Bianco+ 1962
e I
30mbt
10 mb+ Hix
5mbT
1mbT 20mbt
c c
S r S
3 B
2 500 bt b3
3 1]
13 7]
o o
o o
100 b+
L 10mbt
50 bt
10pbT
o el
5ubT
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
Cr50(y,n)Cr49 -13000.32 keV
January 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

5mb1 - == TENDL-2019* - == TENDL-2019*
X R.A Alvarez+ 1979 X R.A Alvarez+ 1979
3mb
1 mb*j

2mb

S 500pbT s

k+ 5

3 8

2 @

o o

o o
1mb

100 b
50 pb - 0o o,
"
10 MeV 20Mev 30Mev AOMeV  SOMeV GOMeV  BOMeV  100Mev 200 MeV/ 10 MeV 20Mev 30 MV A0MeV  50MeV 60MeV  BOMeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Mn55(y,3n)Mn52 -31219.05 keV
January 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

=== TENDL-2019* === TENDL-2019*
1 ®  S.S.Borodina+ 2000 4 @  S.S.Borodina+ 2000
100 mb X J.W.Norbury+ 1978 70mb B4 J.W.Norbury+ 1978
X W.E.Del Bianco+ 1962 X W.E.Del Bianco+ 1962 ® +
50mbd 4+  L.Katz+ 1951 65mb{ + LKatz+ 1951
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/®e L
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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
Feb54(y,n)Fe53 -13378.32 keV
January 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

10mb{__ " tenpL2019 - -~ TENDL-2019*
X S.S.Borodina+ 2000 X S.S.Borodina+ 2000
i 6mbT
5mbT
55mb1
5mb
45mb
1mbT
r 4 mb
& 500ubT o 35mb
S L S
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S S 25mbA
2mb
100 pb -
: 15mb-
50 bt
F 1mb
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T N A I A B I I -
100+ I
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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
Fe54(y,2n)Fe52 -24067.13 keV
January 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

=== TENDL-2019* - == TENDL-2019*
X $.S.Borodina+ 2000 X $.S.Borodina+ 2000
9mb
10 mbj ,,,,,,
5mbT
8mbT
1 mbf
500 pb+ 7mbT
100 pb - 6mb+-
50 b1
§ S 5SmbT
kit 3
& 10wt 3
3 [ 1]
8 Swt g 4mbt
o o
1ubt 3mbT
500 nb+
2mb
100 nb
50nb+ Tmbt
101 oot T
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10 MeV/ 20Mev 30Mev AOMeV  SOMeV GOMeV  BOMeV  100Mev 200 MeV 10 MeV/ 20Mev 30Mev 40MeV  50MeV GOMeV  BOMeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Fe54(y,d)Mn52 -18682.92 keV
Fe54(y,n+p)Mn52 -20907.49 keV
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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) >>

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

=== TENDL-2019 *
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+  J.W.Norbury+ 1978
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10mbT "/ x x

5mb x

1mb

500 pb+

Cross section
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5ubT
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- -~ TENDL-2019*
% S.8.Borodina+ 2000
100 mb4{ +  J.W.Norbury+ 1978

Cross section
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Incident energy

50 MeV

Fe54 (y,p) or Mn53 production lin-log
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5MeV 10 MeV 100 MeV

Incident energy

Reaction

Q-Value

Fe54(y,p)Mn53

-8853.37 keV
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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

=== TENDL-2019* - == TENDL-2019*
X S.S.Borodina+ 2000 X S.S.Borodina+ 2000
100 mb+ 90 mb
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\
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s S sombt
g 1mb 2
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o o
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100 b+
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obd s
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10 MeV 20 MeV 30 MeV 40MeV  50MeV 60 MeV 80MeV 100 MeV 200 MeV/ 10 MeV 30 MeV 40MeV  50MeV 60 MeV 80MeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Fe56(y,n)Fe55 -11197.12 keV
January 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

=== TENDL-2019 *
X 8.8.Borodina+ 2000
10mbt+

5mbT

1mbT

Cross section

500 bt

100 pb -

50 bt

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

Cross section

Fe56 (y,2n) or Fe54 production lin-log

=== TENDL-2019 *
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Incident energy

Reaction

Q-Value

Fe56(y,2n)Fe54

-20495.23 keV
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OECD NEA Data Bank

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

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

10 mb === TENDL-2019* - == TENDL-2019*
X $.S.Borodina+ 2000 X $.S.Borodina+ 2000
Smbp T smo
1mbT 4 mb
500 pb 1
c c 3mb
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§ 100 pb+ §
S r 3]
50 b 2mb
1mb
10pbT
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10 MeV 20Mev 30Mev AOMeV  SOMeV GOMeV  BOMeV  100Mev 200 MeV 10 MeV 20Mev 30 MV A0MeV  50MeV 60MeV  BOMeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Fe56(y,d)Mn54 -18185.22 keV
Fe56(y,n+p)Mn54 -20409.79 keV
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OECD NEA Data Bank

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

50 mb{--~- TENDL-2019* - —- TENDL-2019*
X $.S.Borodina+ 2000 X $.S.Borodina+ 2000
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5mbT
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£ 2 12mbt
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o o
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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
Fe56(y,p)Mn55 -10183.67 keV
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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
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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
Co59(y,n)Co58 -10453.82 keV
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OECD NEA Data Bank JANIS Book

<< 26-Fe-56 27-Co-59 28-Ni-58 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Co57 production) MT17 (y,3n) >>
Co59 (y,2n) or Co57 production log-log Co59 (y,2n) or Co57 production lin-log
- == TENDL-2019* I I I I I I I T T T I I I - == TENDL-2019* i I i i i I i i IR RREREERERRRERERAREEY
X R.A Alvarez+ 1979 X R.A Alvarez+ 1979
4+ G.Baciu+ 1965 20mb{ + G.Baciu+ 1965
18mb T
10mbt
I 16mbT
5mbT
*x o 14mbt
12mbt % ot
§ 1mbt 5 { * w
@ 500pb T g a i x
o x o
S I - 5 smt x
xxx X bl \kv « .
6mbt L
100 o x 4mbt ! %,
s0u | 2mbt ’ h
i L : R B i e eSS -
-2mbT
10 MeV 20 MeV 30 Mev 40 lllleV 50 I\‘AeV 60 Illle\/ ‘ 80 MeV ‘ 100 MeV 200 MeV 10 MeV 20 MeV 30 I\‘AeV 40 I\‘AeV 50 MeV 60 MeV ‘ 80 MeV ‘ 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Co59(y,2n)Co57 -19026.73 keV
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OECD NEA Data Bank

JANIS Book

<< 25-Mn-55

27-Co-59

40-Zr-94 >>

<< MT16 (y,2n)

MT17 (y,3n) or MT5 (Co56 production)

28-Ni-58 MT4 (y,n) >>

Co59 (y,3n) or Co56 production log-log

Co59 (y,3n) or Co56 production lin-log

- == TENDL-2019 5mb - == TENDL-2019
X V.V.Varlamov+ 2017 X V.V.Varlamov+ 2017
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.
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4
.
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S x S
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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
Co59(y,3n)Co56 -30403.25 keV
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OECD NEA Data Bank

JANIS Book

<< 27-Co-59

28-Ni-58

28-Ni-60 >>

<< 27-C0-59 MT17 (y,3n)

MT4 (y,n) or MT5 (Ni57 production)

MT16 (y,2n) >>

Ni58 (y,n) or Ni57 production log-log

Ni58 (y,n) or Ni57 production lin-log

100mb =2~ TENDL-2019° - -~ TENDL-2019*
M7 ®  HUtsunomiya+ 2018 ®  H.Utsunomiya+ 2018
X S.S.Borodina+ 2000 X  S.S.Borodina+ 2000
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¥
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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 200 MeV
Incident energy Incident energy
Reaction Q-Value
Ni58(y,n)Ni57 -12216.22 keV

January 2020

Incident gammas
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JANIS Book

28-Ni-58

28-Ni-60 >>

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

MT16 (y,2n) or MT5 (Ni56 production)

MT28 (y,n+p) >>

Ni58 (y,2n) or Ni56 production log-log

Ni58 (y,2n) or Ni56 production lin-log

- -~ TENDL-2019* - -~ TENDL-2019*
% S.S.Borodina+ 2000 % S.S.Borodina+ 2000
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i T o
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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
Ni58(y,2n)Ni56 -22463.83 keV
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OECD NEA Data Bank

JANIS Book

<< 26-Fe-56

28-Ni-58

28-Ni-60 >>

<< MT16 (y,2n)

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

MT103 (y,p) >>

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

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

LS P ————— 8mb___ TENDL-2019*
% S.S.Borodina+ 2000 % S.S.Borodina+ 2000
omb+ I
- 7 mb
b T T T e
w4 T
6 mb-
10 ubt
1ubT 5mb
100 nb+
s s
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n 1z
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© © 3mbr
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10 pbT 2mb
1pbt
1mb
100 b1
] e e e 7 o A R A R AR ) e S S
0bT
11
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 l\)IeV 50 MeV 60 MeV ‘ 80 MeV ‘ 100 ‘MeV 200 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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OECD NEA Data Bank JANIS Book
<< 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) >>

Ni58 (y,p) or Co57 production log-log

Ni58 (y,p) or Co57 production lin-log

=== TENDL-2019* I === TENDL-2019* I
X S.S.Borodina+ 2000 80mb{ % S.S.Borodina+ 2000
100 mb+
X%
* 70 mbt
10mbT : e
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2 2 -
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Incident energy Incident energy
Reaction Q-Value
Ni58(y,p)Co57 -8172.07 keV
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OECD NEA Data Bank

JANIS Book

<< 28-Ni-58

28-Ni-60

28-Ni-61 >>

<< 28-Ni-58 MT103 (y,p)

MT4 (y,n) or MT5 (Ni59 production)

MT16 (y,2n) >>

Ni60 (y,n) or Ni59 production log-log

Ni60 (y,n) or Ni59 production lin-log

- -~ TENDL-2019* - -~ TENDL-2019*
X H.Utsunomiya+ 2018 5 H.Utsunomiya+ 2018
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Incident energy Incident energy
Reaction Q-Value
Ni60(y,n)Ni59 -11387.72 keV
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OECD NEA Data Bank

JANIS Book

<< 28-Ni-58

28-Ni-60

29-Cu-63 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Ni58 production)

MT28 (y,n+p) >>

Ni60 (y,2n) or Ni58 production log-log

Ni60 (y,2n) or Ni58 production lin-log
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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
Ni60(y,2n)Ni58 -20387.03 keV
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OECD NEA Data Bank JANIS Book
<< 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 Ni60 (y,n+p) or Co58 production lin-log
T R B
1 mb’i ' 3mb
500 pb+
100 yb+
H i S 2mbT
g 50 b1 2
10T
Spbt 1mb
500 nb oot T ——
oot i
10 MeV 20 !flIeV 30 If/leV 40 li/leV 50 I:AeV 60 Ii/le\/ ? 80 l:/leV ? 100 ;VIeV 200 MeV 10 MeV 20 l:/leV 30 I:AeV 40 I:AeV 50 If/leV 60 h;IeV ? 80 If/leV ? 100 ;VIeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Ni60(y,d)Co58 -17761.62 keV
Ni60(y,n+p)Co58 -19986.19 keV
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OECD NEA Data Bank

JANIS Book

<< 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

=== TENDL-2019* I - == TENDL-2019* I
100 mbq % S.S.Borodina+ 2000 X S.S.Borodina+ 2000
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Incident energy Incident energy
Reaction Q-Value
Ni60(y,p)Co59 -9532.37 keV
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OECD NEA Data Bank JANIS Book

<< 28-Ni-60 28-Ni-61 28-Ni-64 >>
<< 28-Ni-60 MT103 (y,p) MT4 (y,n) or MT5 (Ni60 production) 28-Ni-64 MT4 (y,n) >>

Ni61 (y,n) or Ni60 production log-log

T — — T T T T T T 100 mb{ T
--- TENDL-2019* - - TENDL-2019*
X H.Utsunomiya+ 2018 X H.Utsunomiya+ 2018

100 mb1

Ni61 (y,n) or Ni60 production lin-log
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10 mb x Y ;
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Cross section

500 ub 1
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50 pb 1
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obt e
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1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
Ni61(y,n)Ni60 -7820.12 keV
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OECD NEA Data Bank

JANIS Book

<< 28-Ni-61

28-Ni-64

29-Cu-63 >>

<< 28-Ni-61 MT4 (y,n)

MT4 (y,n) or MT5 (Ni63 production)

29-Cu-63 MT4 (y,n) >>

Ni64 (y,n) or Ni63 production log-log

Ni64 (y,n) or Ni63 production lin-log

=== TENDL-2019* I === TENDL-2019* I
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10mbT > 70 mb+ i
T H
5mbt
60 mb+ ;
i
c c ;
£ iml 2 50 mb+ ]
3 8 ;
@ 500 b+ P ;
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«
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1Mev 25Mev 5 Mev RTIYY 25Mev 50 Mev 100 MoV 1MeV 25Mev 5 MoV RTIYY 25 MoV 50 Mev 100 MoV
Incident energy Incident energy
Reaction Q-Value
Ni64(y,n)Ni63 -9657.42 keV
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OECD NEA Data Bank JANIS Book

<< 28-Ni-64 29-Cu-63 29-Cu-65 >>
<< 28-Ni-64 MT4 (y,n) MT4 (y,n) or MT5 (Cu62 production) MT16 (y,2n) >>

Cu63 (y,n) or Cu62 production log-log

Cu63 (y,n) or Cu62 production lin-log

—— T T T T To. eiaone — T T
O C.Plaisir+ 2012 10mb] ©  C.Phaisir+ 2012
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Incident energy Incident energy
Reaction Q-Value

Cu63(y,n)Cu62 -10863.72 keV
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OECD NEA Data Bank JANIS Book

<< 28-Ni-60 29-Cu-63 32-Ge-70 >>
<< MT4 (y,n) MT16 (y,2n) or MT5 (Cu61 production) MT28 (y,n+p) >>
Cu63 (y,2n) or Cu61 production log-log Cu63 (y,2n) or Cu61 production lin-log
"I WLP Antunest 1965 130172 I amness 1995
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10 MeV 20 Mev 30 MeV 40MeV  50MeV 60 MeV 80MeV 100 MeV 200 MeV 10 MeV 20 MeV 30 Mev/ 40MeV  50MeV  60MeV 80MeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Cu63(y,2n)Cub1 -19738.33 keV
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OECD NEA Data Bank

JANIS Book

<< 28-Ni-60

29-Cu-63

29-Cu-65 >>

<< MT16 (y,2n)

MT28 (y,n+p) or MT5 (Ni61 production)

MT103 (y,p) >>

Cu63 (y,n+p) or Ni61 production log-log

Cu63 (y,n+p) or Ni61 production lin-log
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Incident energy Incident energy
Reaction Q-Value
Cu63(y,d)Ni61 -14493.62 keV
Cu63(y,n+p)Ni61 -16718.19 keV
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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
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5pbT

1pubT
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Cross section
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Cu63 (y,p) or Ni62 production lin-log
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OECD NEA Data Bank

JANIS Book

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 log-log

Cu63 (y,2p) or Co61 production lin-log
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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
Cu63(y,2p)Co61 -17259.64 keV
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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
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Reaction Q-Value
Cu65(y,n)Cu64 -9910.52 keV
January 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

Cub5 (y,n+p) or Ni63 production lin-log
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Reaction Q-Value
Cu65(y,d)Ni63 -14886.62 keV
Cub5(y,n+p)Ni63 -17111.19 keV
January 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) >>

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

Cu65 (y,p) or Ni64 production lin-log
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Reaction Q-Value
Cub5(y,p)Ni64 -7453.77 keV
January 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

Cub65 (y,a) or Co61 production lin-log
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Reaction Q-Value

Cub5(y,a)Cob1 -6790.52 keV

Cub5(y,p+t)Cob61 -26604.38 keV

Cub5(y,n+He3)Co61 -27368.13 keV

Cu65(y,2d)Co61 -30637.04 keV

Cub65(y,n+p+d)Cob61 -32861.61 keV

Cu65(y,2n+2p)Co61 -35086.18 keV
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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 log-log Zn64 (y,n) or Zn63 production lin-log
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Reaction Q-Value
Zn64(y,n)Zn63 -11861.92 keV

January 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) >>

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

Zn64 (y,n+p) or Cub2 production lin-log
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Reaction Q-Value
Zn64(y,d)Cu62 -16352.32 keV
Zn64(y,n+p)Cub2 -18576.89 keV
January 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
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Reaction Q-Value
Zn64(y,d)Cu62 -16352.32 keV
Zn64(y,n+p)Cub2 -18576.89 keV

January 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
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Reaction Q-Value
Zn65(y,n)Zn64 -7979.32 keV
January 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 Cub4 production log-log

Zn66 (y,n+p) or Cub4 production lin-log
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Reaction Q-Value
Zn66(y,d)Cub4 -16610.42 keV
Zn66(y,n+p)Cub4 -18834.99 keV
January 2020 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 Cu64 production log-log

Zn66 (y,d) or Cu64 production lin-log
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Incident energy Incident energy
Reaction Q-Value
Zn66(y,d)Cub4 -16610.42 keV
Zn66(y,n+p)Cub4 -18834.99 keV
January 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
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Reaction Q-Value
Zn67(y,n)Zn66 -7052.42 keV
January 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

Zn67 (y,p) or Cu66 production lin-log
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Reaction Q-Value
Zn67(y,p)Cu66 -8910.97 keV
January 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
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Reaction Q-Value
Zn68(y,p)Cub7 -9976.57 keV
January 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
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Reaction Q-Value
Zn70(y,n)Zn69 -9218.22 keV
January 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

=== TENDL-2019* I I I il 160 mb{- -~ TENDL-2019* T
X J.J.Mccarthy+ 1975 X J.J.Mccarthy+ 1975
100 mb+ 140 mb+
50 mb-+
120 mb+
100 mb+
10mbt
Smb 80mbt
c c
S S
K] S eombT
o imbt 3
13 7]
o o
S 500 ubt+ O 40mbt
20 mb+
100 pb+
50 ubt- T T T
20 mb+
10 ub1
-40 mb T
5ubT
1Mev 25Mev 5 Mev RTIYY 25Mev 50 Mev 100 MoV 1 MeV 25Mev 5 Mev 10 Mev 25 MoV 50Mev 100 Mev
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Reaction Q-Value
Ge70(y,n)Ge69 -11532.52 keV
January 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
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Incident energy Incident energy
Reaction Q-Value
Ge70(y,2n)Ge68 -19725.73 keV
January 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
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Incident energy Incident energy
Reaction Q-Value
Ge70(y,d)Ga68 -16611.62 keV
Ge70(y,n+p)Ga68 -18836.19 keV
January 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 Ge70 (y,p) or Ga69 production lin-log
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Reaction Q-Value
Ge70(y,p)Gab9 -8523.07 keV

January 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) >>

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

Ge70 (y,d) or Ga68 production lin-log
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Incident energy Incident energy
Reaction Q-Value
Ge70(y,d)Ga68 -16611.62 keV
Ge70(y,n+p)Ga68 -18836.19 keV
January 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
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Reaction Q-Value
Ge72(y,n)Ge71 -10750.72 keV
January 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
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Incident energy Incident energy
Reaction Q-Value
Ge72(y,2n)Ge70 -18166.63 keV
January 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
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Incident energy Incident energy
Reaction Q-Value
Ge72(y,d)Ga70 -16811.52 keV
Ge72(y,n+p)Ga70 -19036.09 keV
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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) >>

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

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

- == TENDL-2019* 6mb1-"" TENDL-2019 *
X JJ.Mccarthy+ 1973 X J.J.Mccarthy+ 1973
10 mbF F
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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
Ge72(y,d)Ga70 -16811.52 keV
Ge72(y,n+p)Ga70 -19036.09 keV
January 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

- == TENDL-2019* [ ] 140 mb{- -~ TENDL-2019*
X AM.Goryachev+ 1980 X AM.Goryachev+ 1980
130 mb+ .
100 mb+ i
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7 X 100 b1 =
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1Mev 2.5MeV 5 MeV 10 MeV 1 MeV 25MeV 5 MeV 10 MeV 25 MeV/ 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ge73(y,n)Ge72 -6782.94 keV
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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
"3 TRenswom: 2010 O™ sroms 2016
4+ J.J.Mccarthy+ 1975 +  J.J.Mccarthy+ 1975
100 mb- TR
o, 120 mbT
50mbt i o
. Y . 100 mb+
Y Lo
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SmbT 80mb+
£ g
8 tmot § eomr i
S SoowT 5 + .
40mb++ o,
100 pbt ot y +
50pb T iy Yot
obt I
10pbT
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1MeV 25 MeV 5 MeV ‘ 10 I\‘/IeV 25 MeV 50 Illle\/ ‘ 100 ‘Me\/ 1MeV 25 MeV 5 I\)IeV ‘ 10 MeV 25 I\‘/IeV 50 MeV ‘ 100 MeV
Incident energy Incident energy
Reaction Q-Value
Ge74(y,n)Ge73 -10196.24 keV
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OECD NEA Data Bank

JANIS Book

<< 32-Ge-72

32-Ge-74

32-Ge-76 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Ge72 production)

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

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

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

- == TENDL-2019* - == TENDL-2019*
X P.Carlos+ 1976 X P.Carlos+ 1976
4+ JJMccarthy+ 1975 4+ JJMccarthy+ 1975
50 mb*i X&S"Q‘Kx 50 mbt
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r Y 3 ix
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smb i 0mbT —
- + c R
o o [ ! \
k+ 3 i s
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Incident energy Incident energy
Reaction Q-Value
Ge74(y,2n)Ge72 -16979.18 keV
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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

- == TENDL-2019* 130 mb-| === TENDL-2019*
X J.J.Mccarthy+ 1975 X J.J.Mccarthy+ 1975
. 120 bt «
100 mb+ L
0 mb . i 110 mb+
t 100 mbt+
1omb x 90 mb T s
§mb- . g0mb :
c . e 70mbT
S =~ S
3 1 B
g 1m 8 sombt
2 ? x
<] 500 b °
o O 50mb
s0mbt
100 pb - - . x
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20mb+
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| | | | | L A0mb+ i i i i i T
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
Ge76(y,n)Ge75 -9427.25 keV
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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

- -~ TENDL-2019* - -~ TENDL-2019*
100mb % P.Carlos+ 1976 X P.Carlos+ 1976
4+ JJ.Mccarthy+ 1975 70mbq{ +  JJ.Mccarthy+ 1975
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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
Ge76(y,2n)Ge74 -15933.08 keV
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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) >>

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

Smpd--- TENDL2019*
MO % JuMccarthy+ 1973

1mbT
500 ubt+

100 o
50 b+

10ubt+
5ubT

Cross section

1 Nb’j
500 b1

100 nb T
50nbT

10nbT

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

--- TENDL-2019*
X JJ.Mccarthy+ 1973

1.5mbT

Cross section

500 bt

obt x e

10 MeV

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

Incident energy

200 MeV 10 MeV 20 MeV 30 MeV/ 40 MeV 50 MeV 60 MeV

Incident energy

80 MeV 100 MeV

200 MeV

Reaction

Q-Value

Ge76(y,d)Gar4

-18299.01 keV

Ge76(y,n+p)Ga74

-20523.58 keV
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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

--- TENDL-2019*
10mb4_X__ JMecarthy+ 1973

100 pb+
10 b+
1ubT
100 nb
10nbT
1nbT
100 pb+

10pbt

Cross section

1pbT
100 fo 1
10fbT
11
01fo1
0.01fb
0.001 b
1E-4 o

1E-5fb

xxxxxxxxx

Cross section

10 MeV

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

Incident energy

Ge76 (y,d) or Ga74 production lin-log

--- TENDL-2019*
X JJ.Mccarthy+ 1973

1.5mbT

500 bt

obt e

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

Incident energy

Reaction

Q-Value

Ge76(y,d)Gar4

-18299.01 keV

Ge76(y,n+p)Ga74

-20523.58 keV
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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

1mb{-—- TENDL-2019 * - =~ TENDL-2019 *
AD Antonovs 1960 130i] - ADAnorown 1900
100 po
120 pb+
op—— e ET e T
110 ub
1ot
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S 10pbt s
o o
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10t ST
14 20pb1
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001t L R B
0.001 1o+ t t ot t t Aot t t t t t t t t
1MeV 25MeV 5MeV 10 MeV/ 25 MeV 100 MeV. 1 Mev 25MeV 5MeV 10 Mev 25 MeV 50 MeV 100 MeV/
Incident energy 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
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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

- -~ TENDL-2019* - -~ TENDL-2019*
X V.V.Varlamov+ 2003 % V.V.Varlamov+ 2003
50mb] 4 V.v.varlamov+ 2003 - V.V.Varlamov+ 2003
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Incident energy Incident energy
Reaction Q-Value
As75(y,2n)As73 -18223.83 keV
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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

- -~ TENDL-2019* I
X AM.Goryachev+ 1980
100 mb+
@e&w«ka
50 mbT

10 mb

5mb o

1mbT

Cross section

500 ub 1

100 b+

50 pb 1

10 b+

5ubT

100 mb-

Cross section

10 MeV

20 MeV

30 MeV 40 MeV 50 MeV 60 MeV

Incident energy

80MeV 100 MeV

=== TENDL-2019 *
X AM.Goryachev+ 1980

Se74 (y,n) or Se73 production lin-log

200 MeV 10 MeV

20 MeV

30 MeV 40 MeV 50 MeV 60 MeV 80 MeV

Incident energy

100 MeV 200 MeV

Reaction

Q-Value

Se74(y,n)Se73

-12057.52 keV
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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
=== TENDL-2019* i I i i i I i T T T T i i i === TENDL-2019* T I T T T I T IR EEEEREAREERR AR RRRS
X FKitatani+ 2011 110mb4{ X  FKitatani+ 2011
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& 1mp H
@ @ 50mbT
S st 5
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10pbT vl ’ e
5ubT
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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 MeVv 50 MeV 60 MeV 80 MeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Se76(y,n)Se75 -11153.79 keV
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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 lin-log

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

——- TENDL-2019* - -~ TENDL-2019*
50mby x  v.v.Varlamov+ 2019 X V.V.Varlamov+ 2019
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i e
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¥
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5mbT AR
: P
c c H \
S S 20mbt + s
K] ) K] ¥ |
& 13 i+ :
3 1] H \
13 I3 B \
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3 10mbt :
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L +
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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
Se76(y,2n)Se74 -19181.38 keV
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OECD NEA Data Bank

JANIS Book

<< 34-Se-76

34-Se-77

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

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

34-Se-78 >>

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

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

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

- -~ TENDL-2019 * - -~ TENDL-2019*
X F Kitatani+ 2016 X F Kitatani+ 2016
+  AM.Goryachev+ 1980 -+ AM.Goryachev+ 1980
100 mb+ e
E
i
50 mb+ g
+
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S
10 mbt AR il 100 mb+
W
5mbt+ x
c ;+ c
S S
3 3
& s
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o o
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Incident energy
Reaction
Se77(y,n)Se76 -7418.86 keV
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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
- == TENDL-2019* i I i i i I i RN REEEREAREEERERARRARY i i i 130 mb4——~- TENDL-2019* i I i i i I i NN EEEEEAREEERERRRIAN
X F Kitatani+ 2011 X F Kitatani+ 2011
100 mb+ 120 mb+ :
50mbt £ 110 mbt
o 100 mb
tombt x 90 mbt
Smb 80 b
-§ § 70mb T
o [*3
o 1mp @ Gompt
G 0 © sombt
40mbT
100 ub 30mbT
50 ub1
20mbt
1ompt *
10 ub1 i
obt———————————— e
5ubT
+ + + + + + + + + ~10mbp + + + + + + + + +
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
Se78(y,n)Se77 -10497.77 keV
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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

- -~ TENDL-2019* - -~ TENDL-2019*
X V.V.Varlamov+ 2019 50mbq X  V.V.Varlamov+ 2019
-+ P.Carlos+ 1976 +  P.Carlos+ 1976
50 mb PR Y
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I f?‘xz&x i i + i
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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
Se78(y,2n)Se76 -17916.62 keV
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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

140 mb
- == TENDL-2019* - == TENDL-2019*
X S.AlYates+2018 P4 S.AYates+ 2018
X FKitatani+ 2010 130mb] X  FKitatani+ 2010
4+ AMakinaga+ 2009 i +  AMakinaga+ 2009
100 mb i i
120 mb+ ‘
50 mb+ A IR
SR .
. 110 mb1 o
e {
i+ 100 mb+
10mbt bl
¥ 9 mbt &
5mbt *
: 80 mbt+
c c i
2 2 70mbt f
1%} o H
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8 @ sombT i
g 500 bt 3 i
50 mb-+
sombt i¥
100 b
30mb+ i x
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20mb+ T
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L e e T S
5ubT
n n n n n n n n -10 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
Se80(y,n)Se79 -9913.36 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 34-Se-78

34-Se-80

34-Se-82 >>

<< 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

100 mbq - -~ TENDL-2019 * 65mb--- TENDL-2019*
X P.Carlos+ 1976 X P.Carlos+ 1976
x 60 mbT *
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50 mbT x,,ﬁ_f,xfx |
ssmbT e
i xX x| %
R, %
L3 50 mb 1
45mbt i
10mb %
40mbt Y
5mbT i
c c 3Bmbt x \
8 K] ; | x
o @ 30mbt by
3 3 X
] 7] \
< <4
© O 25mbt i Eu—
! X
I : ¥ X
1mbT 1 H X
20 mb i X,
15mbt+ *
500 pb I i
10mb T * x
5mbT
0bt A S —————_— .
100 pbt
n n n n n n n Smb n n n n n n n n
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
Se80(y,2n)Se78 -16876.19 keV
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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
- TENDL—2019“ I I I I I I I IR EEREREARERRR AR RARS I I I ---TENDL—2019“ I I I I I I I IR EEEEREARRERR AR RRAS

100 mb+

50 mbT

10 mb
100 mb-

500 bt

Computed function
Computed function

100 pb+

50 ubt-

10 b+
0bt TTTTT

5ubT

10 MeV 20 MeV 30 MeV 40 MeV 50 MeV 60 MeV 80MeV 100 MeV 200 MeV 10 MeV 20 MeV 30 MeV 40 MeV 50 MeV 60 MeV 80MeV 100 MeV 200 MeV

Incident energy Incident energy

Reaction Q-Value
Se82(y,n)Se81 -9276.22 keV
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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
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=== TENDL-2019* 80 mb|
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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
Se82(y,2n)Se80 -15977.03 keV
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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
- TENDL—2019“ I I I I I I I IR EEREREARERRR AR RARS I I I - TENDL—2019" I I I I I I I IR EEEEREAREERR R AR RRRS
100 mb
50 mbT
10mbT
100 mb
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é’ 1mb i";-’
§ 500 bt §
100 pbt
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100+ 0b+ e S
5pbT [ [ [ [ [ [ [ [ [ | | | | | | | | |
10 MeV 20 MeV 30 MeV 40 Ilﬁe\/ 50 !\‘IleV 60 MeV ‘ 80 I\‘AeV ‘ 100‘MeV 200 MeV 10 MeV 20 MeV 30 Illle\/ 40 l\‘/IeV 50 I\‘/IeV 60 I\‘AeV ‘ 80 MeV ‘ 100MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Br79(y,n)Br78 -10687.32 keV

January 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 Br81 (y,n) or Br80 production lin-log
- TENDL—2019“ T I T T T I T T REEEEEEEEEAERRAE R AR T T T - TENDL—2019" T I T T T I T T BB EEEEEERRAERRAE R AR
100 mb+
50 mb1
10 mb
5mbt 100 mo+
é’ 1mb E’
§ 500 ub1 g
100 pb+
50 ub 1
10pt bt e S —
5ubT
10 MeV 20 MeV 30 MeV 40 Ilﬁe\/ 50 h‘/leV 60 MeV ‘ 80 I\‘AeV ‘ 100‘MeV 200 MeV/ 10 MeV 20 MeV 30 Il/le\/ 40 l\)IeV 50 I\‘/IeV 60 I\‘AeV ‘ 80 MeV ‘ 100MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Br81(y,n)Br80 -10159.32 keV

January 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

=== TENDL-2019 *
X R.Raut+2013
100 mb

50 mbT

10mbT

Cross section
3
E

500 ub 1

100 pb+

50 pb1

10 b+

5ubT

Kr86 (y,n) or Kr85 production lin-log

=== TENDL-2019 *
X R.Raut+2013

100 mb-

Cross section

0b

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

i
#
i
§
=
z

*

o®
oA

1 MeV

2.5 MeV

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

Kr86(y,n)Kr85

-9856.68 keV

January 2020
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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) >>

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

100 mb+

50 mbr

10 mb

100 mb1

Cross section
Cross section

500 ub 1

100 b+

50 bt

10 pb . o+ T

5ub

10 MeV 20 MeV 30 MeV 40 MeV 50 MeV 60 MeV 80MeV 100 MeV 200 MeV 10 MeV 20 MeV 30 MeV 40 MeV 50 MeV 60 MeV 80MeV 100 MeV 200 MeV

Incident energy Incident energy

Reaction Q-Value
Rb85(y,n)Rb84 -10479.65 keV

January 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

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

s e |
100 pb -
S D %0 0 0 0 0 70 pbT
1ubT
60 bt
100 nbt-
10nbT 50 b
c 1nbT -
§ 100pb-t § o
§ 10 pbt §
30ubt
1pbT
100+ 20+
ot
. 10 pbt
01+
/ N
001 b
10 Mev 20 ;nev 30 r;ev 4 rLlev 50 I:Aev 60 I:Ae\/ a0 l:/laV : 100 ;VIeV 200 MeV 10 MeV 2 If/leV 30 I:Aev 40 r:nev 50 I:Ae\/ 60 If/leV ) Ii/\e\/ " 100 ;VIeV 200 MeV
Incident energy Incident energy
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
January 2020 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

500mb___ TENDL-2019* — -~ TENDL-2019*
X LM.Young 1972 200 mb_X__ LMYoung 1972
e 1
’l‘ * .
200 mbt
100 mb- &
]
50 mbT & 180 mb ;
" 160 mb+ %
10mbT ‘
140 mb !
i
5mbT i
k § 120mbt 2
° kil H
8 @ £
@ @ 100 mb+ %
S impt s =
S S 3
500 bt 80mb+ x
60 mb+ x
100 po- smb+
50 b+
20mb1
obr—— e
10 pb
: : : : : po -20 mb- : : : : : I
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 MeVv 50 MeV 60 MeV 80 MeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Y89(y,n)Y88 -11480.72 keV

January 2020
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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

- -~ TENDL-2019* 20mb - -~ TENDL-2019*
X Alepretre+ 1971 X AlLepretre+ 1971
(3% 18mb+ =
i
1omb g fembt -
r %
x 14mbt
5mbT
12mbt
c c x
o o H
z £ 10mbt /
3 3 i
5 5 smbt
1 mb*j
6 mb x
500 bt
4 mb
2mb
'S S S e e Yt i S S
100 b } } } } } } T } } } } } T
10 MeV 20 MeV 30 MeV 40MeV  50MeV 60 MeV 80MeV 100 MeV 200 MeV/ 10 MeV 30 MeV/ 40MeV  50MeV 60 MeV 80MeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Y89(y,2n)Y87 -20832.63 keV
January 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

- -~ TENDL-2019* I 22mb{--- TENDL-2019* !
50mby x  E.van Camp+ 1984 X E.Van Camp+ 1984
20mbT
10mbT
S5mbT
m 18 mb T
Tmb 16 mb+
500 pb+
14 mbt
100 pb
o SowoT o 12mbt
8 8
8 3
o 0w o 10mbT
1] B 7]
S Subr <4
(5} (%)
8 mb
1pb
500 nbT 6 mb 1
100 b+ 4mb 1
50nbT
2mb
owr——y—————y 31 A T
5nbt+ ObF e e e e §
+ + + + + + + -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
Y89(y,p)Sr88 -7075.75 keV
January 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

100b___ TtENDL-2019¢]" ——- TENDL2019°|
X ABanu+ 2019 22b] X  ABanu+2019
10bT 20b+
18 b
1bT
16bT
100 mb
14b+
§ 10 mb § 12b1
° °
] ]
@ 2 10bT
S 1mb 4
5] 5]
8bT
100 b+
6bT
10 pbt+ 4ot
2bT
1ubT
x
0b+ B T Eee L LLECE LR
100 nb+
+ + + + + + + + + 2b + + + + + + + +
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
Zr90(y,n)Zr89 -11967.86 keV
January 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

TENDL-2019 *
V.V.Varlamov+ 2018
D.Brajnik+ 1976
ALepretre+ 1971

+XK

10mb

S5mbT

Cross section

TmbT

500 bt

100 pb-

3,
o,

ot
X/ x
LR

*+

--- TENDL-2019*
V.V.Varlamov+ 2018
D.Brajnik+ 1976
ALepretre+ 1971

26 mb

+XK

24 mbt+
22 mb*:
20 mb’:
18 mb*:
16 mb*:
14 rnb—:

12mbT

Cross section

10mbt

Obt

-2mbT

Zr90 (y,2n) or Zr88 production lin-log

10 MeV

20 MeV 30 MeV 40 MeV 50MeV 60 MeV

Incident energy

80MevV 100 MeV

200 MeV 10 MeV

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

Incident energy

200 MeV

Reaction

Q-Value

Zr90(y,2n)Zr88

-21286.17 keV
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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

Homb T e NpL 2016+
Smpd X DBrainiks 1976
1mbT

500 pb - ot T

100 pb+
50 pb 1

10ubt+
5pbT

Cross section

1pbt
500 nb

100 nb
50nbT

10 nb-j

5nb+

Cross section

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

Incident energy

200 MeV

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

- -~ TENDL-2019*
X D.Brajnik+ 1976

bt

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

Incident energy

Reaction

Q-Value

Zr90(y,d)Y88

-17609.26 keV

Zr90(y,n+p)Y88

-19833.83 keV

January 2020
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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 log-log

=== TENDL-2019 *
100mbq_ X D.Brajnik+ 1976

10mb

100 b+
10 b1

1ub

Cross section

100 nbT

10nb

100 po+

10 pbT

1pbT

o
e
TR x

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

--- TENDL-2019*
X D.Brajnik+ 1976

30 mb T
20mbT
10mbt

Obt

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

1 MeV

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV/

Incident energy

100 MeV

Reaction

Q-Value

Zr90(y,p)Y89

-8353.11 keV
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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

10 mb_X__ D-Brajnik+ 1976

TmbT
100 wbt
10pbt

1ubT
100 b1
10nbt+

1nb

Cross section

100 pb

10pb T

1pbT

100 fo 1

10

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

- -~ TENDL-2019*
X D.Brajnik+ 1976

Cross section

Obt

10 MeV

20 MeV

30 MeV 40 MeV 50MeV 60 MeV

Incident energy

80MevV 100 MeV

200 MeV 10 MeV

30 MeV/ 40 MeV 50 MeV 60 MeV

Incident energy

80 MeV 100 MeV

200 MeV

Reaction

Q-Value

Zr90(y,d)Y88

-17609.26 keV

Zr90(y,n+p)Y88

-19833.83 keV

January 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

200 mb
- -~ TENDL-2019 * - -~ TENDL-2019*
X H.Utsunomiya+ 2008 X H.Utsunomiya+ 2008
AM.Goryachev+ 1994 AM.Goryachev+ 1994
100 mb+
50 mbT
35’,‘
*
p
10mbt &
#
5mb &
c P c
s ) 2 100 mbt
o X [*3
Q 3
] 0
3 1]
13 7]
S 1mb 2
o o
500 bt
100 pb -
50 b+ ;
Pl 7
T e i
10 pb+
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
Zr91(y,n)Zr90 -7194.35 keV
January 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) >>
Zr92 (y,n) or Zr91 production log-log Zr92 (y,n) or Zr91 production lin-log
=== TENDL-2019* I I I TTTTTTTITT00 I I I I I TTTTTT7T707T I === TENDL-2019* I i i I EEREREEEEL i i I i i
X H.Utsunomiya+ 2008 X H.Utsunomiya+ 2008
100 mb
50 mbt ,
10mbt i
Smb1 100 mb+-
Z 1mb g
8 500 ub 1 g
100 pbt
50 ub1
y"(:’(
10 bt obd s
5ubT
1MeV 25 ;VIeV 5 N;eV ? 10 I:/IeV 25 !\“IIeV 50 Izlle\/ ? 100 ;\Aev 1MeV 25 ;\/IeV 5 I\;IeV ? 10 ;vleV 25 If/leV 50 l:/leV ? 100 ;VIeV
Incident energy Incident energy
Reaction Q-Value
Zr92(y,n)Zr91 -8634.78 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

=== TENDL-2019* I - == TENDL-2019*
100 mbA X V.V.Varlamov+ 2018 80 mb-| X V.V.Varlamov+ 2018
50 mbT 70mbt
5,
o 60mbT
,kx x
10mb+
50 mbT
§ smby s
B S omt
] 0
2 ?
o o
o o
30mbT 3
1mb- ");;2
20mbt+ T
x x?;;‘\
500 b+ R
10mbt
T ... S s S e e B
100 b
10 MeV 20Mev 30Mev AOMeV  50MeV 60NV  BOMeV 100 MoV 200 MeV/ 10 MeV 20Mev 30Mev AOMeV 50NV 6OMeV  BOMeV  100Mev 200 MeV
Incident energy Incident energy
Reaction Q-Value
Zr92(y,2n)Zr90 -15829.12 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 40-Zr-92

40-Zr-94

40-Zr-96 >>

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

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

- == TENDL-2019* I ==~ TENDL-2019* i
X H.Utsunomiya+ 2008 140 mb X H.Utsunomiya+ 2008
130 mb+
100 mb+
50 mb- e 120 mbt
X
K 110 mb+
1,;’
100 mbt+
10mbt ~
90 mb-+
5mb
80 mb+
c c
S S
3 T 7ombt
& 1mb H
] g Gomot
S st 5
50 mb+ /
40mb+ /
100 po - *
30mb+ 7
50 bt P
20mb+
o
10mb ‘Mx
10 bt
S e R
5pbT
n n n n n n n -10 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
Zr94(y,n)Zr93 -8218.64 keV
January 2020 Incident gammas




OECD NEA Data Bank

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

- == TENDL-2019* - == TENDL-2019*
X B.LBerman+ 1967 14mb1 % B.LBerman+ 1967
10mb+ 12mbt
10mbt
S5mbT
8mb
] ;
6mb-t /
c c
2 k]
° kil
3 & 4mb
S Ambt 3]
N 2mb
500 b+ P 0t 0 0 0 s e =
-2mb
-4 mb-
-6 mbT
100 b + + + + + S e + + + + + o 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
Zr94(y,3n)Zr91 -23587.70 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

=== TENDL-2019* 110mb4--- TENDL-2019 *
X H.Utsunomiya+ 2010 X H.Utsunomiya+ 2010
+  H.Utsunomiya+ 2010 +  H.Utsunomiya+ 2010
100 mbF - )
100 mb+ i
50mbt X
*
¥ 90 mb+
,;;3‘
ombd e 80 mb
5mbt 70mb+ :
c c 60mbt i
S S j
§ 1mbT § $
@ w 50mbt ¥
13 13 n
S 500 bt g j
5] 5] /
40mbt +
¥
100 pb - 30 mb+- /
50 bt 1
20mb -
o
10mobT o
10 b+
L T T
5ubT
t t t t t t : : 410 mb : : : : : + : :
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
January 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 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

1mb4=—~ TENDL-2019 * 100 pb{ === TENDL-2019*
A.D.Antonov+ 1991 A.D.Antonov+ 1991

100 b1
10 pb T e — —

TpbT ' !
100 nb+
10nbT

1nbT
100 pb+
10pbt+

1pbT

Cross section
Cross section

100 b+

10+

01fo1
0.01fb
0.001fo 1

1E4fbt opdb— Mo

1E-5fb

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

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

January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

10mb{___ tenpL2o1e- . TenbL2ot9-
1mb
100 pb T O e —— 500 pb
10ubt+
1ubt
100 nb+ 400 b1
10nbT
] S 300 b
2 foopbr 2
é 10pb g
S ppt © 200t
100 fo1
101
110+ 100 pb
01fbr
0.01fb
b T
0.001 o1
1MeV 25 ;\/IeV 5 l\;IeV ? 10 If/leV 25 If/leV 100 ;\Aev 1MeV 25 ;\/IeV 5 I\;IeV ? 10 h;IeV 25 h;IeV 50 lzﬂe\/ ? 100 ;\Aev
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
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 40-Zr-96

42-Mo-92

42-Mo-94 >>

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

MT4 (y,n) or MT5 (Mo91 p

roduction)

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

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

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

- -~ TENDL-2019* {--- TENDL-2019*
X N.Mutsuro+ 1959 200mb ™27\ Mutsuros 1959
T
180 mbt
100 mb- ¥
,’l’; xxx;‘%
50 mb 160 mb T
140 mb
10mbT
120 mbt ;
5mb i
c c “‘
2 2 /
kit B 100mbt 3
@ @ ]
3 7] H
2 ]
S  1mb- o
S S 80mbt
500 ub 1
60 mb
xi
100 b+ 40 mb+
50 ub+
20mb 1 ¥
Obf—— e
10 ubt
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 MeVv 50 MeV 60 MeV 80 MeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Mo92(y,n)Mo91 -12670.90 keV
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OECD NEA Data Bank JANIS Book

<< 42-Mo-92 42-Mo-94 42-Mo-95 >>
<< 42-Mo0-92 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
=== TENDL-2019* I I I TTTTTTTITT00 I I I I I TTTTTT7T707T I === TENDL-2019* I ' ' T ' ' I ' ' '
100b4 X  ABanu+2019 50p] X ABanur2019
+  H.Utsunomiya+ 2013 + H.Utsunomiya+ 2013
#
&
xi‘
10b+ 2
40b1
1bT
30bT
100 mb
:
§ ~F+ §
2 - 2
S 10mbt A [
5] O 20br
1mb-
10bT
100 pbt+
10pb 0b+ ) PO
1MeV 25 MeV 5 MeV ‘ 10 I\‘/IeV 25 !\‘IleV 50 Illle\/ ‘ 100 ‘MeV 1MeV 25 MeV 5 Mev ‘ 10 MeV 25 I\‘AeV 50 Illle\/ ‘ 100 ‘MeV
Incident energy Incident energy
Reaction Q-Value
Mo94(y,n)Mo93 -9678.31 keV
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OECD NEA Data Bank JANIS Book

<< 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 mb — -~ TENDL-2019* I T TTTTTTT7T000 T T I T T T T T TTITiTT T — -~ TENDL-2019 * I — T i i I T
X H.Utsunomiya+ 2013 X H.Utsunomiya+ 2013

200 mb

100 mb1

50 mbT

10 mb

100 mb-

Cross section
Cross section

500 ub 1

100 b+

50 bt

10pbt obt £ -

5ub

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

Incident energy Incident energy

Reaction Q-Value
Mo95(y,n)Mo94 -7369.12 keV

January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

--- TENDL-2019*
X H.Utsunomiya+ 2013
100 mb+

50 mbT

10 mb

Cross section

500 pb+

100 b+

50 bt

10 bt

5pbT

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV 50 MeV 100 MeV

100 mb-

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

- -~ TENDL-2019*
X H.Utsunomiya+ 2013

0b

1 MeV 2.5 MeV 5MeV 10 MeV 25 MeV

Incident energy

100 MeV

Reaction

Q-Value

Mo96(y,n)Mo95

-9154.34 keV

January 2020

Incident gammas




OECD NEA Data Bank

JANIS Book
<< 40-Zr-94 42-Mo-96 42-Mo-98 >>
<< MT4 (y,n) MT17 (y,3n) or MT5 (M0o93 production) 42-Mo-97 MT4 (y,n) >>

Mo96 (y,3n) or Mo93 production log-log

Mo96 (y,3n) or Mo93 production lin-log

——- TENDL2019*| ——- TENDL2019*|
X HBeil+ 1974 14mb 1 o 1 el 1974
10mb+ 12mb4+
10mbT
5mb1

8 mb
6 mb

c c

2 k]

° °

& b3

] ] 4 mb

s g

© fmbt ©
2mb

500 pb 1 P O 0 0 O e
-2mbT
*
-4 mb- x
+ + + + + + + + + -6 mb + + + + + 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
Mo96(y,3n)Mo93 -26201.76 keV
January 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 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 Mo96 production lin-log
=== TENDL-2019* I I I TTTTTTTITT00 I I I I I TTTTTT7T707T I 200 mbv -~ - TENDL-2019* ! ' ' T ' ' ! ' ' '
X H.Utsunomiya+ 2013 X H.Utsunomiya+ 2013
100 mb

50 mbT

10mbT

100 mb-

Cross section
Cross section

500 ub 1

100 b

50 b+

10 bt

5pbT

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

Incident energy Incident energy

Reaction Q-Value
Mo97(y,n)Mo96 -6821.13 keV

January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

--- TENDL-2019*
X H.Utsunomiya+ 2013
100 mb

50 mbT

x
10mb+ x

Cross section

500 ub+

100 b

50 pb 1

10 bt

5pbT

Cross section

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV 50 MeV 100 MeV

100 mb-

Mo98 (y,n) or Mo97 production lin-log

— -~ TENDL-2019*
X H.Utsunomiya+ 2013

0b

1 MeV 2.5 MeV 5MeV 10 MeV 25 MeV

Incident energy

50 MeV

100 MeV

Reaction

Q-Value

Mo98(y,n)Mo97

-8642.60 keV

January 2020

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

=== TENDL-2019* - == TENDL-2019*
X V.V.Varlamov+ 2018 X V.V.Varlamov+ 2018
100 mb+ 90 mbt
y"”x XXXXX }x\
50 mb- K K 80 mb-
. 70 mb b
\‘x\ V\‘
10mb 60mb+- %
k
§ smby § sombt s
3 B
3 8
3 1]
8 8 4ombt
o o
1 i
1mb s0mb i
500 pbT- 20mbT
.
10mbt i
' S S s s eSS SS S
100 ub
10 MeV 20Mev 30Mev AOMeV  50MeV 60NV  BOMeV 100 MoV 200 MeV/ 10 MeV 20Mev 30Mev AOMeV 50NV 6OMeV  BOMeV  100Mev 200 MeV
Incident energy Incident energy
Reaction Q-Value
Mo98(y,2n)Mo96 -15463.72 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

- == TENDL-2019* - == TENDL-2019*
X V.V.Varlamov+ 2018 14mb{ X  V.V.Varlamov+ 2018
-+ H.Beil+ 1974 -+ H.Beil+ 1974
# *
.
10 mb+ *
L o 12mb1 +
o
’,'v +
Smb i/ 10mbt
i +
x 8 mb
¥ !
s s %
H * 8 6mb
3 1] H
» @ H
o 4 {
O 1mb+ o ‘;'++
L 4mb !
L L
500 b —+ 2mb
.
x T
+ S 1 e I I et e R S N
0bt -
2mbt *
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
Mo98(y,3n)Mo95 -24618.06 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

- -~ TENDL-2019 * - -~ TENDL-2019*
X H.Utsunomiya+ 2013 X H.Utsunomiya+ 2013
+ H.Ejiri+ 2011 120 mb4{ + H.Ejiri+ 2011
100 mb+ === 4
110 mb+ i
50 mb-+ =% i
100 mbt i
£ 1
10mo 90 mb
5mb 80 mb+
70mbT
c c i
S S j
K] ° /
8 1mo $ eombt {
"] 3 H
S 500t s !
s S S0mbT /
r"’&
40mbt /
100 ub
30mb+
50 b+
20 mb
-
Ed
10mb+
10 bt
0bt e
5pbT
; ; ; ! ; ; ; -10mb ; } } ! ! ! ;
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
Mo100(y,n)Mo99 -8294.22 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

=== TENDL-2019 *
X H.Beil+ 1974

10mb T ¥

S5mbT

Cross section

1mbT

500 bt

100 b

22 mb*:
20 mb’:
18 mb*:
16 mb*:
14 mb’:
12 mb’:

10mb

Cross section

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

Incident energy

Mo100 (y,3n) or Mo97 production lin-log

200 MeV 10 MeV

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

Incident energy

Reaction

Q-Value

Mo100(y,3n)Mo97

-22862.26 keV
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OECD NEA Data Bank

JANIS Book

<< 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) >>

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

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

=== TENDL-2019* 90 mb - == TENDL-2019*
X V.V.Varlamov+ 2019 X V.V.Varlamov+ 2019
100mb{ +  O.V.Bogdankevich+ 1962 +  0.V.Bogdankevich+ 1962
i A 80mb T -
s m
50mbt e i
¥ x 4 XN I T
; B [
H o 70 mb+
25mbT i :
. Lo
60 mb T ! ¢
10 mb- : L
H Y
1 AN
5 mb- 50mbT
c c H R
S S ; \
° kil +
@ 1 ] ] +
M 2.5mb o 40mbT : %
@ @ : 4+
2 2 i
o © i
1mb 30mb+ ; -
500 bt i
20 mb H
250 b+ +x
10 mb
wwr—————————— =TT e
1 ] T e B G s a
50 ub+
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
Rh103(y,2n)Rh101 -16762.33 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

100 mb — — .
=== TENDL-2019* - == TENDL-2019*
X B.S.Ishkhanov+ 1963 X B.S.Ishkhanov+ 1963
10 mb 8 mb
1mb-
7mbT
100 pb-
0wt §mb1
1pbt
! 5mb
c c
S 100nb s
o [*3
3 & 4mb
% 10nmbt ?
< <4
o o
1nbT 3 mb-
100 pbt
2mb-
10 pbT
1pbt 1 mb
whr—— e e
T e S B L T B S B e
101
1 MeV 25Mev 5 Mev RTIYY 25Mev 50 Mev 100 MoV 1 MeV 25Mev 5 MoV 10 Mev 25 MoV 50 MoV 100 Mev
Incident energy Incident energy
Reaction Q-Value
Rh103(y,p)Ru102 -6214.27 keV
January 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

500mb- -~ TENDL-2019* 240mb TENDL-2019 *
X H.Utsunomiya+ 2010 X H.Utsunomiya+ 2010
+  H.Utsunomiya+ 2010 +  H.Utsunomiya+ 2010
220 mb
100 mbT 200 mb+-
50mbt
; 180 mb
A
Bth 160 mb+
Aot
10 mb1 T
X 140 mb
5mbT
N
c c
S 2 120mbt
o [*3
Q 3
] 0
2 ki 2 1
S 1mbr + 8 100 mb
o » o
500 pbt+ 80 mb+
60 mbT
100 b1
40mb+
50 ub+
W y
20mbt+ Ax
S
% ¥ p
* s S
0b+ At B .
10 bt
5pb + + + + + + + 20 mb - + + + + + + +
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
Pd105(y,n)Pd104 -7094.12 keV
January 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 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-~-~- TENDL-2019 * i i i T T T T T TTTTTTi i i i i i N I L L B AR A i - == TENDL-2019* I I TTTTTTTT7000 I I I I I I
X H.Utsunomiya+ 2010 240mb % H.Utsunomiya+ 2010
+  H.Utsunomiya+ 2010 +  H.Utsunomiya+ 2010
,\ 220 bt
100 mb-t F
¥ 200 mbt
50 mb-+ *
1: 180 mb 1 !
s 5
¥ i
160 mb+ i
10mb+ x !
5mb+ 140 mb T
£ \ 5
‘g §’ 120 mb- ;‘
g Tmb T g 100 mb+
o o H
500 b i
80mb+ i
¥
60 mb+ j'l
100 ub 2‘,
40mb+
50 b+ A
20mb+ ;*
10 ubt = 0bt N B
Rl : : : : : : : : -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
Pd106(y,n)Pd105 -9560.92 keV

January 2020 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) >>

500 mb

Pd108 (y,n) or Pd107 production log-log Pd108 (y,n) or Pd107 production lin-log
=== TENDL-2019* T T T TTTTTTT777T] T T T T T TT T TTTTTT777T0 T === TENDL-2019* i i iR i i I i i i

X H.Utsunomiya+ 2010 200mb] X H-Utsunomiyar 2010
+  H.Utsunomiya+ 2010 MO 4 H.Utsunomiya+ 2010

100 mb+

50 mbr

10mbt *

100 mb1

Cross section
Cross section

100 b+

50 bt

10t obt i e

5ubT

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

Incident energy Incident energy

Reaction Q-Value
Pd108(y,n)Pd107 -9222.92 keV

January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 45-Rh-103

46-Pd-108

64-Gd-160 >>

<< MT4 (y,n)

MT103 (y,p) or MT5 (Rh107 production)

46-Pd-110 MT4 (y,n) >>

Pd108 (y,p) or Rh107 production log-log

Pd108 (y,p) or Rh107 production lin-log

100 mbH--- TENDL-2019* i - -~ TENDL-2019* I
X T.K.Deague+ 1969 X T.K.Deague+ 1969
om 10 mbF
mb- x *
& 5 «
Tmb-- o 9mb- x
o X A&
100 ub 1 n" KX Ko X
XX = ¥ 8 mb
10 ub+ 2
1 x
1pubT 7mb 1
100 nbt 6 mb- .
c c
2 fombt kS
o [*3
@ @ 5mb
@ 1nbt 2
o o
o o
100 po+ 4mb 1
10 pbT 3mb
1pbT
2mb
100 o+
E
107+ 1mb %
1T ob4t xnax&w)fx*‘%«& s e e U Y O
0.1 {
t t i } t t 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
Pd108(y,p)Rh107 -9949.17 keV
January 2020 Incident gammas




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

500mb___ TENDL-2019* 220mb{--~- TENDL-2019*
200 mb1
100 mb
sombd 180 mb+
160 mb-
10 mb
140 mb-
5mb
c c
S 2 120mbt+
Q Q
c c
2 2
H T 100mbt
% 1 mb sé ml
£ 500pb £
o O 80mbT
60 mb1
100 pb
50 bt 40 mb1
20mbT
10 ub1 1.
o+
5ubT
} : . : . | f -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
Pd110(y,n)Pd109 -8795.72 keV
January 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

| === TENDL-2019 *
500 mb X N.Mutsuro+ 1959

100 mb+

50 mb

10mb

Cross section

500 b+

100 b

50 b+

10 bt

5 b

Ag107 (y,n) or Ag106 production lin-log

=== TENDL-2019 *
X N.Mutsuro+ 1959

200 mb

Cross section

100 mb1

0bt

1 MeV 2.5MeV 5MeV 10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

1 MeV

2.5 MeV

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

Reaction

Q-Value

Ag107(y,n)Ag106

-9536.02 keV
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OECD NEA Data Bank JANIS Book

<< 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
=== TENDL-2019* I I I I I I IR EEREREARERRR AR RARS I I I - == TENDL-2019* I i i i I i i iR iR RAR
100 mb- X 0.V.Bogdankevich+ 1962 80 mo+- X 0.V.Bogdankevich+ 1962
50 mbt- x
Pl 7ombt
60 mb1
10mb
50 mbT
.§ 5mb _§
H 8 40mt
30mbT
1mb-
20mbT
500 bt
10 mb
Obi' x [ et ettt ettt S A
100 ubt | | | | | | | | | | | | | | | | | |
10 MeV 20 MeV 30 MeV 40 Ilﬁe\/ 50 h‘/leV 60 MeV ‘ 80 I\‘AeV ‘ 100‘MeV 200 MeV 10 MeV 20 l\)IeV 30 I\‘/Iev 40 ll/leV 50 MeV 60 Ilﬁe\/ ‘ 80 MeV ‘ 100‘MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Ag107(y,2n)Ag105 -17478.33 keV

January 2020 Incident gammas




OECD NEA Data Bank 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

Ag109 (y,n) or Ag108 production lin-log

. e ; ; ; 260 mb
500 mb{ ==~ TENDL-2019* - -~ TENDL-2019*
X T.Nakamura+ 1959 X T.Nakamura+ 1959
240 mb+ k
100 mb+ 220 mb+
sompt 200mbt
180 mb T
10mb 160 mb
5mb
- o 1MombT
S S
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& & 120mbt
2 @
o 1mb- ]
S G 100mbt
500 bt
80 mb+
60 mb+
100 pb T
50 ub+ 40mb+
20mb+
10 b 0b+ e S Y
Su ! ; ! ! ; T -20mb ! ! ! ! ! iy
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
Ag109(y,n)Ag108 -9183.92 keV

January 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 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
500 mb4{ ==~ TENDL—2019“ i I i i i I i i T T T T T TTTTTRITTITITTIIITT i i i 260 mbq ==~ TENDL—2019" i I i i i I i i N . B AL B B L LB BB B ARANARAA
240 mbt
100 mb+ 220mbt
50 mb+ 200 mbt+
180 mb+
10mbt 160 mb
£ 5mb £
-72 .é 140 mb -
T 2 120mbt
2 1mbr ]
£ E 100mpt
© 5000t ©
80mbT
60mb+
100 pb - )
somt S
50 b+
20mb+
10 b 0b s S
Sub } } } } } } gy -20mbp } } } } } } T
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
In115(y,n)Iin114 -9037.86 keV

January 2020 Incident gammas




OECD NEA Data Bank

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

- -~ TENDL-2019* 80mb--- TENDL-2019*
100mb{ X  AlLepretre+ 1974 X Alepretre+ 1974
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[t 70mbt
50 mb+ Fa s
:"+ > N";‘\i;
! 60mb T
+
* 4y iF
* *v‘:
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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
In115(y,2n)In113 -16311.86 keV
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OECD NEA Data Bank

JANIS Book

<< 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_ -~ TENDL-2019* - -~ TENDL-2019*
X S.CFulz+ 1969 X S.C.Fultz+ 1969
14 mb
10mb T
T o 12mbT
5mbT fx
10mbt
25mb
8 mb
1mb /
¥
& 5 i
% 500pbt g emby /
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2 ?
g wowbr g am
100 pb 2mb
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0bT
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1 -4 mb
5pb + + + + + 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
In115(y,3n)In112 -25760.30 keV
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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 log-log Sn112 (y,n) or Sn111 production lin-log
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Q-Value
Sn112(y,2n)Sn110 -18955.69 keV
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Reaction Q-Value
Sn114(y,n)Sn113 -10302.94 keV
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50-Sn-116 >>
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Reaction Q-Value
Sn114(y,2n)Sn112 -18047.30 keV
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Reaction Q-Value
Sn116(y,n)Sn115 -9563.45 keV
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Reaction Q-Value
Sn116(y,2n)Sn114 -17108.88 keV
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JANIS Book

<< 50-Sn-116

50-Sn-117

50-Sn-118 >>

<< 50-Sn-116 MT16 (y,2n)

MT4 (y,n) or MT5 (Sn116 production)
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Reaction Q-Value
Sn117(y,n)Sn116 -6943.15 keV
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JANIS Book

<< 50-Sn-116

50-Sn-117

50-Sn-118 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Sn115 production)

MT17 (y,3n) >>

Sn117 (y,2n) or Sn115 production lin-log

Sn117 (y,2n) or Sn115 production log-log

— -~ TENDL-2019* — -~ TENDL-2019*
X V.V.Varlamov+ 2009 X V.V.Varlamov+ 2009
X V.V.Varlamov+ 2009 X V.V.Varlamov+ 2009
4 AlLepretre+ 1974 1M0mby 3 Allepretre+ 1974
100 mb+
100 mb
50 mbT
90 mb
80mbT .
10mb+ ! = 7omb
c ® H x x
2 2 60mbt x
g 5smbT 9 x
] 1z ¥
3 1] x X  x
g . g 50 mb1 = ' x ~_'E,,
S (5] I B
! B =% g
i+ s &
40mbt+ o Bam
{ [
5 "
i+ =
Tmbt - 0mbT i o
,a‘( N\
ha
. is &
500 pb-+ 2 mb .
10mb+ #
"
T O (e o N A
ob+ L s et e S S
100 . . . . . PR N 0 mbt } ; ; . : N
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
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Reaction Q-Value
Sn117(y,2n)Sn115 -16506.60 keV

January 2020

Incident gammas
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MT17 (y,3n) or MT5 (Sn114 production)
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Reaction Q-Value
Sn117(y,3n)Sn114 -24052.03 keV
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50-Sn-118

JANIS Book
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Reaction Q-Value
Sn118(y,n)Sn117 -9326.42 keV
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JANIS Book

<< 50-Sn-117

50-Sn-118

50-Sn-119 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Sn116 production)
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Reaction Q-Value
Sn118(y,2n)Sn116 -16269.56 keV
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Reaction Q-Value
Sn118(y,3n)Sn115 -25833.02 keV
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Reaction Q-Value
Sn119(y,n)Sn118 -6483.42 keV
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JANIS Book

<< 50-Sn-118

50-Sn-119

50-Sn-120 >>

<< MT4 (y,n)

MT16 (y,2n) or MT5 (Sn117 production)
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Reaction Q-Value
Sn119(y,2n)Sn117 -15809.83 keV
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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)
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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)
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Sn120 (y,n) or Sn119 production log-log
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Reaction Q-Value
Sn120(y,n)Sn119 -9104.72 keV
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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
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- == TENDL-2019* === TENDL-2019*
X  V.V.Varlamov+ 2009 B4 V.V.Varlamov+ 2009
X V.V.Varlamov+ 2009 120mb1 x  V.v.varlamov+ 2009
4 Alepretre+ 1974 +  Alepretre+ 1974
100 mb
110 mbt+
50 mb1 100 mb
90 mb+
80 mb-+
10mb+ =
70mb
c + c "
S S
g smy . 8 comvt
2 @
] * ]
S S 50mbt
.
40mbt
1mb +
= 30 mb+
500 pbt 20mbt
10mb+
ot
100 pb+
’ ; ; ; ; ; gy A0mb g ; ; ; ; ; T R
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
Sn120(y,2n)Sn118 -15588.13 keV
January 2020 Incident gammas
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JANIS Book

<< 50-Sn-119

50-Sn-120

50-Sn-124 >>

<< MT16 (y,2n)

MT17 (y,3n) or MT5 (Sn117 production)

50-Sn-122 MT4 (y,n) >>

Sn120 (y,3n) or Sn117 production log-log
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Q-Value
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-24914.55 keV
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JANIS Book

50-Sn-124 >>

50-Sn-122

MT16 (y,2n) >>

<< 50-Sn-120

MT4 (y,n) or MT5 (Sn121 production)

<< 50-Sn-120 MT17 (y,3n)

Sn122 (y,n) or Sn121 production lin-log

Sn122 (y,n) or Sn121 production log-log
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Reaction Q-Value
Sn122(y,n)Sn121 -8815.32 keV
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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
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OECD NEA Data Bank JANIS Book
<< 50-Sn-122 50-Sn-124 51-Sb-121 >>
<< 50-Sn-122 MT16 (y,2n) MT4 (y,n) or MT5 (Sn123 production) MT16 (y,2n) >>
Sn124 (y,n) or Sn123 production log-log Sn124 (y,n) or Sn123 production lin-log
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Reaction Q-Value
Sn124(y,n)Sn123 -8489.32 keV
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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
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Incident energy Incident energy
Reaction Q-Value
Sn124(y,2n)Sn122 -14435.53 keV
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<< 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

Sn124 (y,3n) or Sn121 production lin-log

- == TENDL-2019* - == TENDL-2019*
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Incident energy Incident energy
Reaction Q-Value
Sn124(y,3n)Sn121 -23250.85 keV
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<< 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

=== TENDL-2019* === TENDL-2019*
X G.E.Coote+ 1961 700 mb{ X  G.E.Coote+ 1961
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Incident energy Incident energy
Reaction Q-Value
Sb121(y,n)Sb120 -9253.62 keV
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<< 51-Sb-121 51-Sb-123 53-1-127 >>
<< 51-Sb-121 MT4 (y,n) MT4 (y,n) or MT5 (Sb122 production) 53-1-127 MT4 (y,n) >>

Sb123 (y,n) or Sb122 production log-log Sb123 (y,n) or Sb122 production lin-log

1o === TENDL-2019 * === TENDL-2019 *
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Incident energy Incident energy

Reaction Q-Value
Sb123(y,n)Sb122 -8960.02 keV
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JANIS Book

<< 51-Sb-123

53-1-127

53-1-129 >>

<< 51-Sb-123 MT4 (y,n)

MT4 (y,n) or MT5 (1126 production)

MT16 (y,2n) >>

1127 (y,n) or 1126 production log-log
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X V.V.Varlamov+ 2006

1127 (y,n) or 1126 production lin-log
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Incident energy

100 MeV

Reaction

Q-Value

1127(y,n)I126

-9144.32 keV
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JANIS Book

53-1-127

57-La-139 >>

<< 50-Sn-124
<< MT4 (y,n)

MT16 (y,2n) or MT5 (1125 production)

MT17 (y,3n) >>

1127 (y,2n) or 1125 production lin-log

1127 (y,2n) or 1125 production log-log
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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
1127(y,2n)I125 -16289.43 keV
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JANIS Book

<< 50-Sn-124

53-1-127

55-Cs-133 >>

<< 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

=== TENDL-2019* - == TENDL-2019*
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Incident energy Incident energy
Reaction Q-Value
1127(y,3n)I124 -25832.25 keV
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<< 53-1-127 53-1-129 56-Ba-130 >>
<< 53-1-127 MT17 (y,3n) MT4 (y,n) or MT5 (1128 production) 55-Cs-133 MT17 (y,3n) >>

1129 (y,n) or 1128 production log-log 1129 (y,n) or 1128 production lin-log

- -~ TENDL-2019* - -~ TENDL-2019*
500 mb4{ %  J.Magill+ 2003 % JMagill+ 2003
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10pbT : 0bT N
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1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 1 MeV 2.5 MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy Incident energy

Reaction Q-Value
1129(y,n)I128 -8839.32 keV
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JANIS Book

<< 53-1-127

55-Cs-133

56-Ba-138 >>

<< 53-1-129 MT4 (y,n)

MT17 (y,3n) or MT5 (Cs130 production)

56-Ba-130 MT4 (y,n) >>

Cs133 (y,3n) or Cs130 production log-log

=== TENDL-2019 *
X B.L.Berman+ 1969
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5mb1

Cross section

Tmb T

500 pb -

Cross section

10 MeV

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

Incident energy

200 MeV

Cs133 (y,3n) or Cs130 production lin-log

12mbv--- TENDL-2019*
X B.L.Berman+ 1969

11 mbt

10mb

0bT

-imbT

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

Incident energy

200 MeV

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 Ba130 (y,n) or Ba129 production lin-log
SUUITIb’--- TENDL—2019“ I I I I I I I IR EREEEEEEEREAREEER AR AR I I I 300 mbq{--~- TENDL—2019“ i T i i i T i T T T T T YT T TTTITITITTIITI
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Incident energy Incident energy
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 Ba132 (y,n) or Ba131 production lin-log
500 b—»--- TENDL—2019“ i I i i i I i IR EEEEREARERERARARRARI i i i - TENDL—2019" : T : : : T : RS EEEE AR AR
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Incident energy Incident energy
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

=== TENDL-2019 *
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Reaction

Q-Value

Ba134(y,n)Ba133

-9467.62 keV

January 2020

Incident gammas




OECD NEA Data Bank JANIS Book

<< 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) >>

Ba136 (y,n) or Ba135 production log-log Ba136 (y,n) or Ba135 production lin-log
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Incident energy 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
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=== TENDL-2019 * === TENDL-2019 *
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Incident energy Incident energy

Reaction Q-Value
Ba138(y,n)Ba137 -8611.72 keV
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OECD NEA Data Bank 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

- == TENDL-2019* - == TENDL-2019*
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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
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
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Incident energy Incident energy
Reaction Q-Value
La139(y,n)La138 -8778.52 keV
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<< 53-1-127 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

=== TENDL-2019* I 80 mb| - == TENDL-2019* T
100mb{ X  V.V.Varlamov+ 2018 X V.V.Varlamov+ 2018
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50 mb+ - 1
x_ i
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Incident energy Incident energy
Reaction Q-Value
La139(y,2n)La137 -16228.13 keV
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JANIS Book

<< 56-Ba-138

57-La-139

59-Pr-141 >>

<< MT16 (y,2n)

MT17 (y,3n) or MT5 (La136 production)

58-Ce-140 MT4 (y,n) >>

La139 (y,3n) or La136 production log-log

La139 (y,3n) or La136 production lin-log

- == TENDL-2019* - == TENDL-2019*
X V.V.Varlamov+ 2018 X V.V.Varlamov+ 2018
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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

102" venpL20t9- - -~ TENDL-2019*
S.N.Beljaev+ 1991 400 mb+ S.N.Beljaev+ 1991

500 mb-

100 mb+

Somb 300mbt+

10 mb

200 mb

Cross section
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Incident energy Incident energy

Reaction Q-Value
Ce140(y,n)Ce139 -9199.42 keV
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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
10015 U\ Vanamovs 2017 "X VW aramovs 2017
70 mb T
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10 MeV 20 MeV 30 MeV 40 Ilﬁe\/ 50 MeV 60 MeV ‘ 80 I\‘AeV ‘ 100 ‘MeV 200 MeV 10 MeV 20 MeV 30 MeV 40 I\‘AeV 50 MeV 60 MeV ‘ 80 MeV ‘ 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Ce140(y,2n)Ce138 -16647.73 keV
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JANIS Book

<< 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
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X ASauerwein+ 2014
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X A.Sauerwein+ 2014
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Incident energy

100 MeV

Reaction

Q-Value

Ce142(y,n)Ce141

-7171.62 keV
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JANIS Book
<< 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
800 mb T e NpL 2019 - T i 1 T T T T T T L - -~ TENDL-2019* I i N N N O [ I I I BB BB B R A EAREEAREEN
X V.V.Varlamov+ 2017 X V.V.Varlamov+ 2017
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10 MeV 20 MeV 30 MeV 40 Ilﬂe\/ 50 !\‘IIeV 60 MeV ‘ 80 I\‘AeV ‘ 100‘MeV 200 MeV 10 MeV 20 MeV 30 Il/le\/ 40 MeV 50 I\‘/IeV 60 I\‘AeV ‘ 80 MeV ‘ 100MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Ce142(y,2n)Ce140 -12599.73 keV
January 2020 Incident gammas
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JANIS Book

<< 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

10777 TenpLaote- - -~ TENDL-2019*
> H.Utsunomiya+ 2006 > H.Utsunomiya+ 2006
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Reaction Q-Value
Pr141(y,n)Pr140 -9398.92 keV
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<< 57-La-139 59-Pr-141 63-Eu-153 >>
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Reaction Q-Value
Pr141(y,3n)Pr138 -27095.55 keV
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<< 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
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Incident energy Incident energy
Reaction Q-Value
Nd142(y,2n)Nd140 -17833.63 keV
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<< 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
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Reaction Q-Value
Nd143(y,n)Nd142 -6123.52 keV
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<< 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
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Incident energy Incident energy
Reaction Q-Value
Nd143(y,2n)Nd141 -15951.83 keV
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Nd144 (y,n) or Nd143 production lin-log

500 mb{ - -~ TENDL-2019* T i 260mb T renpL201e i
X H.-T.Nyhus+ 2015 X H.-T.Nyhus+ 2015
240 mbt+
100 mb+ e 220 mbt
50 mb-- 200 mb+
180 mb+
o
10 mb1 % 160 mb+
5mb
- o 4ombt
2 k]
3 B
& & 120mb+
2 ?
o 1mb o
S S 100mbt
500 pbt
80 mb+
60 mb+
100 b+
.l 40mbt
20mbt
i
%
10 bt wor————"""""""7""17"" " {°7/;v;v==
5pbT [ [ [ [ I I T -20 mb 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
Nd144(y,n)Nd143 -7817.12 keV
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<< 60-Nd-143
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Nd144(y,2n)Nd142
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<< 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
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Incident energy Incident energy
Reaction Q-Value
Nd145(y,n)Nd144 -5755.32 keV
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<< 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) >>
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Nd145(y,2n)Nd143

-13572.43 keV
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<< 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
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Incident energy Incident energy

Reaction Q-Value
Nd146(y,n)Nd145 -7565.22 keV
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<< 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
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Incident energy Incident energy
Reaction Q-Value
Nd146(y,2n)Nd144 -13320.53 keV
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<< 60-Nd-146

60-Nd-148

62-Sm-144 >>

<< 60-Nd-146 MT16 (y,2n)
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Nd148 (y,n) or Nd147 production log-log
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Nd148(y,n)Nd147

-7332.62 keV
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<< 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
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<< 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
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Incident energy Incident energy
Reaction Q-Value
Nd150(y,2n)Nd148 -12414.43 keV
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<< 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
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Incident energy Incident energy
Reaction Q-Value
Sm144(y,n)Sm143 -10519.62 keV
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<< 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
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Incident energy Incident energy
Reaction Q-Value
Sm144(y,2n)Sm142 -19122.13 keV
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<< 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) >>
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Reaction Q-Value
Sm147(y,n)Sm146 -6341.72 keV
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<< 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) >>

Sm148 (y,n) or Sm147 production log-log Sm148 (y,n) or Sm147 production lin-log
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Reaction Q-Value
Sm148(y,n)Sm147 -8141.22 keV
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Incident energy Incident energy
Reaction Q-Value
Sm148(y,2n)Sm146 -14482.93 keV
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<< 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) >>

Sm149 (y,n) or Sm148 production log-log Sm149 (y,n) or Sm148 production lin-log
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Incident energy Incident energy

Reaction Q-Value
Sm149(y,n)Sm148 -5870.72 keV
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<< 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 Sm150 (y,n) or Sm149 production lin-log
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Reaction Q-Value
Sm150(y,n)Sm149 -7986.72 keV
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<< 62-Sm-148

62-Sm-150

62-Sm-152 >>
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<< 62-Sm-150
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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
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Reaction Q-Value
Sm152(y,2n)Sm150 -13854.13 keV
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OECD NEA Data Bank JANIS Book
<< 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
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Incident energy Incident energy
Reaction Q-Value
Sm154(y,n)Sm153 -7966.82 keV
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OECD NEA Data Bank JANIS Book
<< 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
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Incident energy Incident energy
Reaction Q-Value
Sm154(y,2n)Sm152 -13835.23 keV
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OECD NEA Data Bank

JANIS Book

<< 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
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Incident energy Incident energy
Reaction Q-Value
Eu153(y,n)Eu152 -8550.22 keV
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OECD NEA Data Bank

JANIS Book

<< 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
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Incident energy

200 MeV

Q-Value

Eu153(y,2n)Eu151

-14856.93 keV
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JANIS Book

<< 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
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Incident energy Incident energy
Reaction Q-Value
Eu153(y,3n)Eu150 -22789.15 keV
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OECD NEA Data Bank

JANIS Book

<< 63-Eu-153

64-Gd-160

66-Dy-162 >>

<< 63-Eu-153 MT17 (y,3n)

MT4 (y,n) or MT5 (Gd159 production)

MT16 (y,2n) >>

Gd160 (y,n) or Gd159 production log-log

Gd160 (y,n) or Gd159 production lin-log
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Incident energy Incident energy
Reaction Q-Value
Gd160(y,n)Gd159 -7451.62 keV
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OECD NEA Data Bank

JANIS Book

<< 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
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Incident energy Incident energy
Reaction Q-Value
Gd160(y,2n)Gd158 -13394.83 keV
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OECD NEA Data Bank

JANIS Book

<< 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
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Incident energy Incident energy
Reaction Q-Value
Gd160(y,3n)Gd157 -21332.15 keV
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OECD NEA Data Bank

JANIS Book

<< 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
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Incident energy Incident energy
Reaction Q-Value
Gd160(y,d)Eu158 -13822.42 keV
Gd160(y,n+p)Eu158 -16046.99 keV
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OECD NEA Data Bank

JANIS Book

<< 46-Pd-108

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

Gd160 (y,p) or Eu159 production lin-log
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Incident energy Incident energy
Reaction Q-Value
Gd160(y,p)Eu159 -9187.67 keV
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OECD NEA Data Bank

JANIS Book

<< 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
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Incident energy Incident energy
Reaction Q-Value
Tb159(y,3n)Tb156 -23655.35 keV
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OECD NEA Data Bank

JANIS Book

<< 64-Gd-160

66-Dy-162

66-Dy-163 >>

<< 65-Tb-159 MT17 (y,3n)

MT4 (y,n) or MT5 (Dy161 production)

66-Dy-163 MT4 (y,n) >>

Dy162 (y,n) or Dy161 production log-log
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Q-Value

Dy162(y,n)Dy161

-8197.02 keV
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OECD NEA Data Bank

JANIS Book

<< 66-Dy-162

66-Dy-163

73-Ta-181 >>

<< 66-Dy-162 MT4 (y,n)

MT4 (y,n) or MT5 (Dy162 production)

67-Ho-165 MT16 (y,2n) >>

Dy163 (y,n) or Dy162 production log-log
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Reaction

Q-Value

Dy163(y,n)Dy162

-6271.02 keV
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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
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Incident energy Incident energy
Reaction Q-Value
Ho165(y,2n)Ho163 -14663.33 keV
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OECD NEA Data Bank

JANIS Book

<< 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) >>
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Ho165(y,3n)Ho162
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OECD NEA Data Bank

JANIS Book

<< 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
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Incident energy Incident energy
Reaction Q-Value
Er166(y,2n)Er164 -15125.73 keV
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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
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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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OECD NEA Data Bank

JANIS Book
<< 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
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Incident energy Incident energy
Reaction Q-Value
Lu175(y,3n)Lu172 -22643.55 keV
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OECD NEA Data Bank

JANIS Book

<< 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
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Incident energy Incident energy
Reaction Q-Value
Hf178(y,2n)Hf176 -14001.53 keV
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OECD NEA Data Bank

JANIS Book

74-W-186 >>

73-Ta-181

MT16 (y,2n) >>

<< 66-Dy-163

MT4 (y,n) or MT5 (Ta180 production)

<< 72-Hf-178 MT16 (y,2n)

Ta181 (y,n) or Ta180 production lin-log

Ta181 (y,n) or Ta180 production log-log
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Reaction Q-Value
Ta181(y,n)Ta180 -7576.72 keV
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OECD NEA Data Bank JANIS Book

<< 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
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Incident energy Incident energy
Reaction Q-Value
Ta181(y,2n)Ta179 -14223.63 keV
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OECD NEA Data Bank

JANIS Book

<< 71-Lu-175

73-Ta-181

74-W-186 >>

<< MT16 (y,2n)

MT17 (y,3n) or MT5 (Ta178 production)

MT18 (y,fission) >>

Ta181 (y,3n) or Ta178 production log-log

- -~ TENDL-2019*
X RBergere+ 1968

10mb T

5mb1

Cross section

1mbT

500 bt

22mb4{--~- TENDL-2019*
X RBergere+ 1968

20mbt
18 mb—:
16 mb+
14 mb+ ; x \:\
12mb+

10mbT

Cross section

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

Incident energy

80MevV 100 MeV 200 MeV 10 MeV 20 MeV 30 MeV/ 40 MeV

Ta181 (y,3n) or Ta178 production lin-log

50 MeV 60 MeV

Incident energy

80 MeV 100 MeV 200 MeV

Reaction

Q-Value

Ta181(y,3n)Ta178

-22052.25 keV

January 2020

Incident gammas




OECD NEA Data Bank JANIS Book

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
— ——— . ——r— . BN s — . —— .
100 pb-| M.L.Terranova+ 1998 M.L Terranova+ 1998
M.L.Terranova+ 1996 M.L.Terranova+ 1996
10 b ] O.AP.Tavares+ 1993 13 ub 0.AP Tavares+ 1993
ThbT 121
100 b+ " ub*:
10nb T I
10 bt
1nbT I
9ubT
100 pb+ L
10pb Byt
c c L
2 k]
g T g et
g 100+ g Bubt
o o r
10+ st
1+ I
4pbT
01t -
3pbT
0.01 7o+ L
2ubt
0.001f01 T
1E-4 bt TubT
1E5 b 0b
E6 T Aot
1MeV 25Mev 5 Mev RTIYYY 25 Mev 50 Mev " 100 Mev 1MeV 25Mev 5 MoV RTIY™Y 25 MoV 50 MoV " 00Mev
Incident energy Incident energy
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OECD NEA Data Bank JANIS Book
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 Ta181 (y,6n+t) or Hf172 production lin-log
1mbT 4mb+
L
10 bt 3mbT
c Tt c
2 100 nb1 2 2mb+
10nbT
1nbT
1mbT
100 pb 1
opr — 4 v 04— —— ——————————— 1 e T e
o
1pbT
10 MeV 25 I\‘/Iev 50 I\‘AeV 75 MeV 100 ‘MeV 250 ‘MeV 500 ‘MeV 750 MeV 1éeV 10 MeV 25 h‘/leV 50 Il/\e\/ ‘ 100 ‘MeV 250 ‘MeV 500 ‘MeV 750 ‘Me\/ 1éeV
Incident energy 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
January 2020 Incident gammas




OECD NEA Data Bank JANIS Book
<< 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
——— TENDL-2019 I IRBEERERRRE I I I ——— TENDL-2019 i REEEEEEREE i i I
100 pb-{ J.D.T.Arruda-Neto+ 1995 .. J.D.T Arruda-Neto+ 1995
10 bt
1ubT 16 pb+
100 nb+
10nbT 140+
1nbT
12pb
100 pb+
5" 5 owt
B it H
n 1z
2 100mt g sur
S S
10fbT
1T bt
01fbT
4 b1
0.01fb1
1E-3fbT 200
1E-4 b+
1E-5b 0b
1E-6 b1
1MeV 25 I‘\/I(éV 5 MeV 10 MeV 25 h‘/leV 50 Il/le\/ ‘ 100 Me\/ 1MeV 25 MeV 5 I\)IeV ‘ 10 MeV 25 Mev 50 MeV ‘ 100 ‘MeV
Incident energy Incident energy
January 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 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

1b === TENDL-2019 * === TENDL-2019 *
X P.Mohr+ 2004 X P.Mohr+ 2004

500 mb 400 mb-

100 mb+- £

50 mb
300 mb

10 mb

200 mbT

Cross section
Cross section

100 mb+
100 b+

50 b+

10 ub1 ] 0b+ R

5ubT

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

January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

- == TENDL-2019* - == TENDL-2019*
50mb] X V.V.Varlamov+ 2017 40mb{ X  V.V.Varlamov+ 2017
<+ B.L.Berman+ 1969 -+  B.L.Berman+ 1969
+ - +
iy
X
%:ggt}\*
P ™
St
N
N
10mb+ £ 30mbt *
: +
. ) +
L X [
¥ Y
5mbt 3 / ‘:wx
P
c **x c .‘" i
o 2 H i
K] S 20mbt i,
" 1z [
4 » +
@ @ .
§ §
1mbT + +
[ .
500 bt 3
T 10mb+ *
%
1
*
P A s e S5 S PR RN (NS MR
100 b obt o L e
50 ub t + t t t f iy t + t t t i
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
W186(y,3n)W183 -20356.85 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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) >>

1bq--- TENDL-2019*
X T.Shizuma+ 2005

500 mb1

100 mb1

50 mbT

10 mb

Cross section

500 ub+

100 b+

50 pb 1

10 b+

Re187 (y,n) or Re186 production log-log

Cross section

5 b t
1MeV 2.5MeV

5MeV 10 MeV 25 MeV 50 MeV 100 MeV

Incident energy

400 mb1

300 mb

200 mb

100 mb1-

0b

Re187 (y,n) or Re186 production lin-log

=== TENDL-2019 *
X T.Shizuma+ 2005

1 MeV 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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OECD NEA Data Bank JANIS Book

<< 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) >>

0s186 (y,2n) or Os184 production log-log

0s186 (y,2n) or Os184 production lin-log

. ——rrry . . : 160 mb ;
- -~ TENDL-2019* - -~ TENDL-2019*
X B.LBerman+ 1979 X B.L.Berman+ 1979
e x
% %«
R 140 mb+ “
100 mb+ b Nk
/ %
50 mb- 120 mbT
100 b ST
b
c 10mb < ‘.}( x
2 S 8ombt Y
° ° |
3 Q \
n 1z
§ 5mb §
S S 60mbT
40 mb1
1mb-
20mbT
500 bt
0bT 5 D e s e
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 MeVv 50 MeV 60 MeV 80 MeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
0Os186(y,2n)0s184 -14890.03 keV

January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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) >>

0s188 (y,n) or Os187 production log-log

0s188 (y,n) or Os187 production lin-log

J--- TENDL-2019* r 7 ——— TENDL-2019*
10173 T Shizomar 2005 5000y "5 Tanmarmas 2005
500 mb
100 mb- e 400 mb
%
50 mbt ‘;’
{

10mb+ L 300 mb+-
§  5mbr s
° kil
& H
2 ?
<4 0 1
© 1mb- O 200mb

500 b+

100 mb x
100 pb - i
/
50 b+
xr*x
o e
10 b
1MeV 25 !‘VIeV 5 MeV ‘ 10 MeV 25 !\‘IIeV 50 Il/le\/ 100 Mev 1MeV 25 I‘\/IeV 5 l\)leV ‘ 10 MeV 25 MeV 50 MSV 100 }VIeV
Incident energy Incident energy
Reaction Q-Value
0Os188(y,n)0s187 -7989.62 keV
January 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 74-W-186 76-Os-188 76-Os-189 >>
<< MT4 (y,n) MT17 (y,3n) or MT5 (Os185 production) 76-Os-189 MT17 (y,3n) >>
0s188 (y,3n) or Os185 production log-log 0s188 (y,3n) or Os185 production lin-log
- == TENDL-2019* i I i i i I i iR EEEEREEEERiRR R i i i - == TENDL-2019* T I T T T I ] IR ERRERERERRE AR
X B.L.Berman+ 1979 26mb{ x  B.L.Berman+ 1979
24mbt
2mbT
10mb 20mb—:
F 18mbT
5mbT F
16mbT
c c 14mbt +
2 g — i
o o i
& B 12mbt ;
S5 G 10mbt ;
TmbT | %x
8mb
500ub*: 6 mb
4 mb
2mbr e
0bt A O L L D s s i
%
100 pb T ol
10 MeV 20 MeV 30 I\‘/IeV 40 ll/leV 50 I\‘AeV 60 Il/le\/ ‘ 80 MeV ‘ 100 MeV 200 MeV 10 MeV 20 MeV 30 MeV 40 I\‘AeV 50 MeV 60 MeV ‘ 80 MeV ‘ 100 MeV 200 MeV

Incident energy Incident energy

Reaction Q-Value
0Os188(y,3n)0s185 -22545.25 keV

January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 76-Os-188

76-0s-189

76-0Os-190 >>

<< 76-Os-188 MT17 (y,3n)

MT17 (y,3n) or MT5 (Os186 production)

76-0s-190 MT17 (y,3n) >>

0s189 (y,3n) or Os186 production log-log

0s189 (y,3n) or Os186 production lin-log

— -~ TENDL-2019* 40mb{--~ TENDL-2019*
50mb1{ x B.L.Berman+ 1979 X B.L.Berman+ 1979
x
30mbt
10mb+
S5mbT
c c
o o
2 £ 20mbt
& H
2 ?
< <4
S S
1mbt
10mbt
500 b
0bt S L 0 1 s e S
100 pb : t t t t t gy t t t t t t e
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
0s189(y,3n)0s186 -20200.75 keV
January 2020 Incident gammas




OECD NEA Data Bank JANIS Book
<< 76-Os-189 76-0s-190 76-0Os-192 >>
<< 76-0s-189 MT17 (y,3n) MT17 (y,3n) or MT5 (Os187 production) 76-0Os-192 MT17 (y,3n) >>
0s190 (y,3n) or Os187 production log-log 0s190 (y,3n) or Os187 production lin-log
i 30mbT
10mb %
“J 20mbT
5mb+ *
10 mb+ x
1mb*j ;
SUUpb':
0bt 2 e e SR
10 MeV 20 !:AeV 30 I\“/IeV 40 li/leV 50 I:AeV 60 Ii/le\/ ? 80 l\“/IeV ? 100 ;\/IeV 200 MeV 10 MeV 20 l\“/IeV 30 I:AeV 40 I:AeV 50 I;IeV 60 !:AeV ‘ 80 I;IeV ? 100;WeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
0s190(y,3n)0s187 -21702.85 keV
January 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 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
Y 30mbt
10mb ’ \
5mb*:
g _E 20mb T
: :
1mbt J
500 o] ] 1omt
100 b x 0bt 5O 0 00 0 eSO SO
10 MeV ZOII‘IIeV SOI;IeV 40lzl|eV 50I:AeV 60Izl|e\/ ? 80!\“IIeV ?100?MeV 200 MeV 10 MeV 201\“/IeV SOI:AeV AOI:AeV 50!\“/I9V BOII‘IIeV ? BOI;IeV ?100?MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
0s192(y,3n)0s189 -21109.45 keV

January 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 76-0s-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

4p{=== TENDL-2019* i i il T TTTTITTT i 500 mb-| - == TENDL-2019*
500 mb-
400 mb
100 mb+
50 mbt-
300 mb
10mb
c c
K] 2
T 5mbT g
c c
2 2
-] T
2 2
= 2 20mot
E  1mp g
o o
500 b
100 mb-
100 pb-
50 bt
0b+ Rt
10 ubt
SubF t t t + + + t t t t t + + + t t
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
Pt198(y,n)Pt197 -7555.62 keV

January 2020 Incident gammas




OECD NEA Data Bank

79-Au-197

JANIS Book

80-Hg-198 >>
MT16 (y,2n) >>

MT4 (y,n) or MT5 (Au196 production)

<< 78-Pt-198

<< 78-Pt-198 MT4 (y,n)

Au197 (y,n) or Au196 production lin-log

Au197 (y,n) or Au196 production log-log
o R : : e o
107 A CoPlaisir+ 2012 A CoPlaisir+ 2012
% O.ltoh+ 2011 % Ollioh+ 2011
500mb{ ®  FoKitatani+ 2011 ®  FKitatani+ 2011 A
X FKiatani+ 2010 X FKitatani+ 2010 o
X KY.Hara+ 2007 500mbd X K.Y.Hara+ 2007 2
+ KVogt+ 2002  KVogt+ 2002 !
# 4
100 mb ? s
% %
50 mbT o H
400 mb+ ¥
3 0
10 mb ¥ a ‘
% sl
5 smf 5 o] i
° + ] {
3 3 4
] 0
] " g
] I Ji
2 2 !
o (5] 4
1mb ¥
200 mbT I3
R
500 pb+ A
i
i
I
100 b 100 b+ o
i%
50 b+ f
ES
0b+ ol e
10 b+
1MeV 2.5MeV 5MeV 10 MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Au197(y,n)Au196 -8072.32 keV
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OECD NEA Data Bank JANIS Book

<< 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
100 mb-
50 mbT
100 mb-
s 10mbT 5
% 5mb-| %
S S
50mb1
1mb-
500 bt
obt - B e S O N AR
10 MeV ZOILIeV 30!\“/IeV 40!er\/ 50 !:AeV 601\“/IeV ? 80I:Aev ?100?MeV 200 MeV 10 MeV ZOI;IeV 30Izl|e\/ 40!:/IeV 50!\“/IeV 60I:AeV ? SOI:AeV ?100?MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Au197(y,2n)Au195 -14715.33 keV

January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 76-0s-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

- == TENDL-2019* - == TENDL-2019*
X AVeyssiere+ 1970 X AVeyssiere+ 1970
10mb T
5mbt
K
X
c ; c
2 2 tombt
o [*3
& H
2 @
o o
o o
1 mb*j
500 pb1 X‘?“(
Y e e e O i
10 MeV/ 20Mev 30Mev AOMeV  SOMeV GOMeV  BOMeV  100Mev 200 MeV 10 MeV/ 20Mev 30 MV A0MeV  50MeV 60MeV  BOMeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Au197(y,3n)Au194 -23141.75 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 74-W-182

79-Au-197

83-Bi-209 >>

<< MT17 (y,3n)

MT18 (y.fission)

80-Hg-198 MT4 (y,n) >>

——— TENDL-2019
10 mb+

+x

M.L.Terranova+ 1998
M.L.Terranova+ 1996
1mb J. B.Mar(ins.f 1991
V.Lucherini+ 1989
J.B.Martins+ 1989

100 pb-
10pbT

TpbT
100 nb
10nb

1nb
100 pb+
10pbt+

1pbT

Cross section

100 b1
101
11
01fo1
0.01fb
0.001fo 1
1E-4 o

1E-5 b

Au197 (y,fission) log-log

1E-6 b

1 MeV

January 2020

2.5MeV

5MeV 10 MeV 25 MeV 50 MeV

Incident energy

100 MeV

250 MeV

Cross section

Au197 (y,fission) lin-log

o ———— T T T —
M.L Terranova+ 1998
M.L Terranova+ 1996
J.B.Martins+ 1991 x
X V.Lucherini+ 1989
-+ JBMartins+ 1989
Tmb T
0b
1 MeV 2.5MeV 5MeV 10 MeV 25 MeV 50 MeV 100 MeV 250 MeV

Incident energy

Incident gammas




OECD NEA Data Bank JANIS Book

<< 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
WD’--- TENDL-2019 * I I I TTTTTTTTT0000 I I I I I TTTTTT7T717T]T I === TENDL-2019* I T T R EEEERRE T T I T T T
500 mb
500 mb
100 mb
50mb-- 400 mbt
5 10mbt s
'7;) § 300 mb
3 5mb- 3
©  4mpA © 200 mb1
500 b1
100 mb-
100 pbt
50 ub1
0b+ , ,,,,,,
10pbT I I I I I I I I | | | | | | | |
1MeV 25 MeV 5MeV ‘ 10 I\‘/IeV 25 !\‘IleV 50 Illle\/ ‘ 100 ‘Me\/ 1MeV 25 MeV 5!\)IeV ‘ 10MeV 25 I\‘/IeV 50 MeV ‘ 100 ‘MeV
Incident energy Incident energy
Reaction Q-Value
Hg198(y,n)Hg197 -8485.62 keV

January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

=== TENDL-2019* I === TENDL-2019* I
1b4 X  H.Utsunomiya+ 2019 X H.Utsunomiya+ 2019
600 mb-
500 mb+ >
550 mb+
J
< 500 mb-
100 mb+ yi
sombd i 450 mb
400mbT
10mbt 350 mb
c c
S S
H Smb $ s00mbt
2 2 j
5 5 250mbt
1mbT
200 mb+ /
500 bt 4
150 mb+
¥
100 100 mb+
50 bt 50mbT A
T S s R
oy ; ; ; ; ; ; ; -S0mb ; ; ; ; ; ; ;
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
TI1203(y,n)TI202 -7852.52 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

- -~ TENDL-2019 * I - -~ TENDL-2019* I
1b1 X  H.Utsunomiya+ 2019 600mbq X  H.Utsunomiya+ 2019
500 mb+
550 mb+
7 500 mb
100 mb+
450 mb+
50 mb+
400 mb+
10mbt- 350 mb+
c c
S S
g Smb ‘g, 300mb
4 2 /
8 g 250 mb+
1mbT
200 mbt :
500 pb- 1
150 mb+ /
100 po-+ 100mb- A
50 bt 50 mb-+
R
0bt Totraages
10 b+
' ; ; ; ; ; ; ; -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
TI205(y,n)TI204 -7546.12 keV
January 2020 Incident gammas




OECD NEA Data Bank

82-Pb-207 >>
82-Pb-207 MT4 (y,n) >>

JANIS Book

82-Pb-206

<< 81-TI-205

MT4 (y,n) or MT5 (Pb205 production)

<< 81-TI-205 MT4 (y,n)

Pb206 (y,n) or Pb205 production log-log

=== TENDL-2019 *

Pb206 (y,n) or Pb205 production lin-log

107" % TKondot 2012
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+
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1MeV 25 MeV 5 MeV 10 MeV 5 I\)IeV 10 MeV 100 MeV
Incident energy Incident energy
Reaction Q-Value
Pb206(y,n)Pb205 -8086.72 keV
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OECD NEA Data Bank JANIS Book

82-Pb-208 >>

82-Pb-207
82-Pb-208 MT4 (y,n) >>

MT4 (y,n) or MT5 (Pb206 production)

<< 82-Pb-206
<< 82-Pb-206 MT4 (y,n)

Pb207 (y,n) or Pb206 production lin-log

Pb207 (y,n) or Pb206 production log-log
B e . — . —— —
X T.Kondo+ 2012 X T.Kondo+ 2012
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100 mb+ 5 :
100 b b |
0bt R
10 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
Pb207(y,n)Pb206 -6737.72 keV

January 2020 Incident gammas



OECD NEA Data Bank

JANIS Book

<< 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
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4 S.N.Belyaev+ 1985 1  S.NBelyaev+ 1985 +
X ZW.Bell+ 1982 X ZW.Bell+ 1982 e
+  LM.Young 1972 600 mb LT LM-Young 1972
100 mb1
50mbt- o
500 mb1 1 ,,
P
i ¥
10 mb j
s § 400mbt i
B SmbT a B :
Q o 5
@ @ i
2 ? 3
o 8 o
s S 300mbt &
1mbT @4,
e
500 pb1 xg
200mb+ x g
x g v
| &
100 pb+ &
100 mb S
50 pb 1 j;«
obf— | T
10pbT
5 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
Pb208(y,n)Pb207 -7367.92 keV
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OECD NEA Data Bank

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

--- TENDL-2019*
X AVeyssiere+ 1970

10mbT

5mbT

Cross section

1mb

500 ubt-

24 mb

Cross section

2mbt
20mbt
18mb+
16 mb*:
14 mb*:
12 mb*:

10mbt

Obt

- -~ TENDL-2019*
X AVeyssiere+ 1970

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

80MevV 100 MeV

Incident energy

Pb208 (y,3n) or Pb205 production lin-log

200 MeV 10 MeV

20 MeV 30 MeV/ 40 MeV 50 MeV 60 MeV

80 MeV 100 MeV 200 MeV

Incident energy

Reaction

Q-Value

Pb208(y,3n)Pb205

-22192.35 keV
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Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

=== TENDL-2019* I - == TENDL-2019* I
1pd X SNBelyaev+ 1985 650mbY . sNBelyaev+ 1985
500 mb+ 600 mb+
550 mb+
100 mb+ 500 mbT-
50 mb-+
450 mbt+
400 mb+
10mb+
5 § 3s0mb
B SmbT B
3 8 x
4 & 300mbt :
13 o X
o o i
5] (%) 1 x
- 250 mb
500 b 200 mbt-
%
150 mb+ f
100 b 100mbt- 5
50 b+ .
! 50 mb-+ Nj
0bt e
10 bt
i i i i i i i -50 mb 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
Bi209(y,n)Bi208 -7459.82 keV
January 2020 Incident gammas




OECD NEA Data Bank JANIS Book
<< 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

- == TENDL-2019* I - == TENDL-2019* :
X H.Naik+ 2008 X H.Naik+ 2008
10mb+
5mbT
s S 1ombt
3 B
3 8
2 ?
o o
o o
&
1mbT
500 b+
S O 0 0 s O B s
10 MeV 20Mev 30Mev AOMeV  SOMeV GOMeV  BOMeV  100Mev 200 MeV/ 10 MeV 20Mev 30 MV A0MeV  50MeV 60MeV  BOMeV 100 MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
Bi209(y,3n)Bi206 -22444.65 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

100 mb
10 mb
1mb
100 pb
10 pb

+XKR® * >

1 pbA

—— TENDL-2019

M.L.Terranova+ 1998
M.L.Terranova+ 1996
M.L.Terranova+ 1996
M.L.Terranova+ 1992
J.B.Martins+ 1991
J.B.Martins+ 1989
C.Guaraldo+ 1987
H.-D.Lemke+ 1980
L.G.Moretto+ 1969
L.G.Moretto+ 1969
G.Bernardini+ 1953

100 nb+
10nbT
1nbT
100 pb T
10pbt
1pbT

Cross section

100 fo 1
101
11
0.1fbo
0.01fb
0.001fo 1
1E-4fo
1E-5 b

1E-6 b

Bi209 (y,fission) lin-log

T 10 mb

9mb

8 mb-

——— TENDL-2019

+XK® ¥ >

M.L.Terranova+ 1998
M.L.Terranova+ 1996
M.L.Terranova+ 1996
M.L.Terranova+ 1992
J.B.Martins+ 1991
J.B.Martins+ 1989
C.Guaraldo+ 1987
H.-D.Lemke+ 1980
L.G.Moretto+ 1969
L.G.Moretto+ 1969
G.Bernardini+ 1953

7mb

6mb

5mbT

4mbT

Cross section

3mbT

2mbT

1mbt

1 MeV

January 2020
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OECD NEA Data Bank JANIS Book

<< 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 Ra226 (y,fission) lin-log

——— —_— ——— ; 12mbA —— ;
10mbq x  E.AZhagrov+ 1971 X E.AZhagrov+ 1971
TmbT 11 mb
100 pb
1mbT
10 bt
TubT 900 b+
100 nbt+ r
800 pb+
10nbT !
Tnb 700 pb 1
g f0opT s
= £ 600 bt
S topot 3 ’
] 0 -
4 4 ']
8 1pb 8 500ubT
S qoomt © L
10ff 400 b
1t
300 b+
0410+ L
0.01fb+ 200 bt
0.001fb 1
100 bt
1E-4fbT |
1E-5 b 0b
1E-6 b1
t t t t t t t t -100 pb t t t t t t t 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

January 2020 Incident gammas




OECD NEA Data Bank JANIS Book

<< 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 Ac227 (y,fission) lin-log

100mby — tENDL-2019 —— TENDL-2019
X V.EZhuchko+ 1978 X V.EZhuchko+ 1978
10 mb 1
X 3mbt x
1mb

100 pb
10pbT

1pbt
100 nb+
10nb

1nb
100 pb+
10pbt+

1pbT

Cross section
Cross section

100 b+
10T
1fo+

0.1b1

0.01 b
0.001 b1

1E-4 fb

1E-5 b

1E6foT

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

January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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 log-log

Th232 (y,n) or Th231 production lin-log

1p]-=- TENDL2019" -~ TENDL-2019*
A V.V.Varlamov+ 2007 A V.V.Varlamov+ 2007
0O.L.Goncalez+ 1999 500 mb 0.L.Goncalez+ 1999
500 mb- 0.L.Goncalez+ 1999 . 0.L.Goncalez+ 1999
X P.ADickey+ 1975 N I P.ADickey+ 1975
X O..Mafrat 1974 ,ﬁ: X O..Mafrat 1974
+  RBergere+ & “;f‘% +  RBergere+
£ :
a .
g \+
100 mb+ ny o
50mb da s P 400 mbt
mb- & ° 5
7,5 \ m ‘
2% aa'a 4
10 mbt - [
*x 300 mb i
c 5Smb 4 c L
2 2 { H
ki K] F
i i 8 o
2 2 AR
i+ \
S 1mt 5 ; !
200 mb1 .
i :
500 b1 a i f‘g
: i
; &
I A ™
N
100 ub i+
100 mb v L
50 ubt- i B
RN A
fa A i+
° 4
i e
10 bt ob+ ¥ A
5ubT
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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OECD NEA Data Bank

90-Th-232

JANIS Book

92-U-235 >>
MT18 (y,fission) >>

<< 79-Au-197

MT16 (y,2n) or MT5 (Th230 production)

<< MT4 (y,n)

Th232 (y,2n) or Th230 production log-log Th232 (y,2n) or Th230 production lin-log
— . —— — . . —
®  V.V.Varlamov+ 2007 400mbq ®  V.V.varlamov+ 2007
500mbq{ [ J.T.Caldwell+ 1980 X J.T.Caldwell+ 1980
X AVeyssiere+ 1973 . X AVeyssiere+ 1973 .
F  RBergerer Fo +  RBergeret i
& =y
100 mb+ g @’5& ,l; m
50mb d V 300 mb+
: R
N fe
] H @
® Eu H
= i
10mb+ & i !
*
2 sm - s Py
2 smo - £ 200mb+ [
8 ¥l oW 3 o
@ H a # %
] + 8 i% &
S + S i ol
B %
1 mb- ha o
i ',
500 b+ - =
100 mb- % %t
+ ® '
. 5
= .
100 b .
H
g
50 bt ® iy
N obt el
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
Th232(y,2n)Th230 -11558.43 keV
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OECD NEA Data Bank

JANIS Book

<< 89-Ac-227

90-Th-232

91-Pa-231 >>

<< MT16 (y,2n)

MT18 (y.fission)

91-Pa-231 MT18 (y,fission) >>

——— TENDL-2019
1b ’Q

100 mb
10mb

Cross section

Th232 (y,fission) log-log

Wl re ansry fyefn 8 B8 0 5525

70 mb
Mgﬂ%%ﬂng*%nnnnnnnnnnw o

W 60 mb
55mb 1
50 mb
45 mb
40mb 1

35mb

30 mb

Cross section

25mb

20mb1

15mb 1

10 mb

5mb

0bA

-5mb

——— TENDL-2019

Th232 (y,fission) lin-log

January 2020

5MeV

10 MeV

50 MeV

100 MeV

Incident energy

500 MeV

1GeV

5GeV

1 MeV

5MeV

10 MeV

50 MeV

100 MeV

Incident energy

500 MeV

1GeV
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OECD NEA Data Bank

JANIS Book

<< 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

1bA A.S.Soldatov+ 1995
100 mb
10 mb 1
1mb
100 pb1
10 pb
1pb
100 b
10 nb
1nb+
100 pb-
10 pb
1 pb-
100 fb1

Cross section

10 b
1fb
0.1b
0.01 b
0.001 fb 1
1E-4 fb
1E-5fb
1E-6 o

—— TENDL-2019
A.S.Soldatov+ 1995

100 mb-

Cross section

January 2020

1 MeV 2.5MeV 5MeV

10 MeV 25 MeV

Incident energy

50 MeV

100 MeV

Pa231 (y,fission) lin-log

1 MeV 2.5MeV

5MeV

10 MeV

Incident energy

25 MeV

50 MeV

100 MeV

Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

=== TENDL-2019* I === TENDL-2019* I
M.A.P.V.De Moraes+ 1993 M.A.P.V.De Moraes+ 1993
g 140 mb*g
100 mb+ 130 b+
S0mb- 120mb
110 mbt+
10mb+ 100 mb+
5mbT
90 mb+
c o 80mbT
S S
H 1mel $ Tombt
% 500 pb- 2
0 O G0mbt
o o
50 mb+
100 b
. 40 mbT
50 bt
30 mb+
20mbT
10 b+
10mb+
5ubT
oo+ T
n n n n n n n -10 mb" n n n n n n
1Mev 25Mev 5 Mev RTIYY 25Mev 50 Mev 100 MoV 1 MeV 25Mev 5 Mev 10 Mev 25 MoV 50Mev 100 Mev
Incident energy Incident energy
Reaction Q-Value
U233(y,n)U232 -5761.62 keV
January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 91-Pa-231

92-U-233

92-U-234 >>

<< MT4 (y,n)

MT18 (y.fission)

92-U-234 MT18 (y,fission) >>

10b1— TENDL-2019
»  C.Cetina+ 2002
1bA A J.C.Sanabria+ 2000

M.A.P.V.De Moraes+ 1993
A.S.Soldatov+ 1992
M.A.P.V.De Moraes+ 1989
B.L.Berman+ 1986
Yu.B.Ostapenko+ 1978
V.E.Zduchko+ 1978

S.P Kapitza+ 1969

J.R Huizenga+ 1962
L.Katz+ 1958

)
g
+XR@* b v

Cross section

U233 (y,fission) log-log

A A A Anaassand

—
o s SIS
- SR e )

Cross section

1 MeV 5MeV

January 2020

10 MeV

50 MeV 100 MeV

Incident energy

500 MeV

1GeV

5GeV

U233 (y,fission) lin-log

400 mb-

—— TENDL-2019

>
A

+XKK* >v

C.Cetina+ 2002
J.C.Sanabria+ 2000

M.A.P.V.De Moraes+ 1993

A.S.Soldatov+ 1992

M.A.P.V.De Moraes+ 1989

B.L.Berman+ 1986

Yu.B.Ostapenko+ 1978

V.E.Zduchko+ 1978
S.P.Kapitza+ 1969
J.R.Huizenga+ 1962
L.Katz+ 1958

300 mb-

200 mb

100 mb-

S4TSR

>y >
> >
ey b

1 MeV

5MeV

10 MeV

50 MeV 100 MeV

Incident energy

500 MeV 1GeV 5GeV

Incident gammas




OECD NEA Data Bank JANIS Book

<< 92-U-233 92-U-234 92-U-235 >>

<< 92-U-233 MT18 (y,fission) MT18 (y.fission) 92-U-235 MT16 (y,2n) >>

U234 (y,fission) log-log U234 (y,fission) lin-log

10b{—— TENDL-2019 —— TENDL-2019

A.S.Soldatov 1997 400 mb AS.Soldatov 1997
B.L.Berman+ 1986 ®  BLBerman+ 1986
L.J.Lindgren+ 1980 5 L.J.Lindgren+ 1980 ®
C.D.Bowman+ 1978 X C.D.Bowman+ 1978
J.R Huizenga+ 1962 +  JRHuizenga+ 1962

®
X
X
+

300 mb

200 mb

Cross section
=
S
o
<
Cross section

100 mb-

100 MeV 1 MeV 2.5MeV 5MeV

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

Incident energy Incident energy

January 2020 Incident gammas
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<< 90-Th-232 92-U-235 92-U-236 >>
<< 92-U-234 MT18 (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
=== TENDL-2019* I I I I I I I IR EEREREARERRR AR RARS I I I - == TENDL-2019* i I i i i I i N N A EEEEEEEEEEARRAA
250mb{ X J-T-Caldwell+ 1980 .. X J.TCaldwell+ 1980
100 b1 160 mb+-
50 mb1
140 mb
25mbT
120 mb
10 mb
- E o 100mb
% 5mb .‘g"i
; ; 80 mb
8 2.5 mbA 3
60mbT
1mb-
40 mb1
500 ub 1
250 po 1 R i N 20mbt+
Ub" xx : ‘\\”" rrrrr I
100 ub 1
50 b+ | | | | | | —t -20mb- I I I I I ]
10 MeV 20 MeV 30 MeV 40 Ilﬂe\/ 50 V\‘IleV 60 MeV ‘ 80 I\‘AeV ‘ 100‘MeV 200 MeV 10 MeV 20 MeV 30 Il/le\/ 40 MeV 50 I\‘/IeV 60 I\‘AeV ‘ 80 MeV ‘ 100MeV 200 MeV
Incident energy Incident energy
Reaction Q-Value
U235(y,2n)U233 -12143.03 keV

January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

10 b4 —— TENDL-2019
®  C.Cetina+ 2002
1p4 M  J.C.Sanabria+ 2000
Th.Frommhold+ 1994
100 mb A.S.Soldatov+ 1992
O.A.P.Tavares+ 1991
10 mb J.B.Martins+ 1991

=
+XR*% DVIAPVYCA

V.V.Varlamov+ 1987
A .Lepretre+ 1987
H.Ries+ 1984
H.Ries+ 1984
J.T.Caldwell+ 1980
Yu.B.Ostapenko+ 1978
V.E.Zduchko+ 1978
C.D.Bowman+ 1978
V.E.Zhuchko+ 1976
R.AAnderl+ 1973
A.MKhan+ 1972
C.D.Bowman+ 1964
J.R.Huizenga+ 1962

Cross section

U235 (y,fission) lin-log

400 mb-

=" nnn

300 mb-

——— TENDL-2019

+XRR* DVIAPVCA

C.Cetina+ 2002
J.C.Sanabria+ 2000
Th.Frommhold+ 1994
A.S.Soldatov+ 1992
O.A.P.Tavares+ 1991
J.B.Martins+ 1991
V.V.Varlamov+ 1987
A Lepretre+ 1987
H.Ries+ 1984
H.Ries+ 1984
J.T.Caldwell+ 1980
Yu.B.Ostapenko+ 1978
V.E.Zduchko+ 1978
C.D.Bowman+ 1978
V.E.Zhuchko+ 1976
R.AAnderl+ 1973
AMKhan+ 1972
C.D.Bowman+ 1964
J.R.Huizenga+ 1962

200 mb-

Cross section

100 mb-

0b

5MeV

January 2020
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10 MeV 50 MeV 100 MeV 500 MeV 1GeV 5GeV

Incident energy

1 MeV

5MeV

10 MeV

50 MeV 100 MeV

Incident energy

500 MeV 1GeV 5GeV
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OECD NEA Data Bank JANIS Book

<< 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
250 mb{ === TENDL-2019* i i i i i i i N N O I L L I IR LS R B R AR RARA i i i === TENDL-2019* I I I I I I I IR EEEEREAREERR R AR RRRS
X J.T.Caldwell+ 1980 X J.T.Caldwell+ 1980
100 mb++ T
50 mbT

25mbT

100 mb-

Cross section
Cross section

500 pb-

250yt [

100 pbt Obd  x s SO

50 b+

10 MeV 20 MeV 30 MeV 40 MeV 50 MeV 60 MeV 80MeV 100 MeV 200 MeV 10 MeV 20 MeV 30 MeV 40 MeV 50 MeV 60 MeV 80MeV 100 MeV 200 MeV

Incident energy Incident energy

Reaction Q-Value
U236(y,2n)U234 -11843.03 keV

January 2020 Incident gammas




OECD NEA Data Bank

JANIS Book

<< 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

10b{—— TENDL-2019 —— TENDL-2019
A.S.Soldatov+ 1995 A.S.Soldatov+ 1995
1b71 >  JT.Caldwell+ 1980 260 mb{ >  J.T.Caldwell+ 1980
A YuB.Ostapenko+ 1978 A Yu.B.Ostapenko+ 1978
100mby 3  V.E.Zhuchko+ 1978 % V.E.Zhuchko+ 1978
®  V.E.Zduchko+ 1978 240mbq{ ®  V.E.Zduchko+ 1978
10mb{ X  C.D.Bowman+ 1978 X  C.D.Bowman+ 1978
X M.V.Yester+ 1973 L X M.V.Yester+ 1973
1mb{ +  JRHuizenga+ 1962 Py 220mb{ +  J.RHuizenga+ 1962
100 pb .
200 mb1
10 b
1o 180 mb+
100 nb1
160 mb -
10nb
§ 1o S tombt
° °
@ 100 pbT ]
0 @ 120 mb
8 10 pbA 8
(5} 1 (%)
1pb 100 mb
100 b
104 80mbT
17 60 mb
0.1fb
0.01 o1 40 mb1
0.001 11 20 mb+
1E-4 b1
1E5 M+ 0b
1E-6 b1 20 mb+
1MeV 2.5MeV 5MeV 10 MeV 25MeV 50 MeV 100 MeV 1MeV 2.5MeV 5MeV
Incident energy
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OECD NEA Data Bank

JANIS Book

<< 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

- -~ TENDL-2019* - -~ TENDL-2019*
v V.V.Varlamov+ 2007 v V.V.Varlamov+ 2007
1b- 0O.L.Goncalez+ 1999 0.L.Goncalez+ 1999
0O.L.Goncalez+ 1999 700 mb-| 0.L.Goncalez+ 1999
500mb{ %  P.ADickey+ 1975 %  P.ADickey+ 1975
®  O.Y.Mafra+ 1974 ®  O..Mafrat 1974
K O.Y.Mafra+ 1972 X O.YMafrat 1972
X AMKhan+ 1972 X AMKhan+ 1972
4+ R.Bergere+ 600mb{ + R.Bergere+
100 mb
50 mbT
500 mb1
10 mb
§ 5mbT § 400 mb
° v kil
8 o8 8
3 1]
8 4
& tmot 5 300mbt ;i
500 pb+ = i
W | v
o F f
200 mb1- iy 4
/ %
1000 A
v %
1 A
50 pb ¥ v\.;
100 mb =
v
Ean .
10 ubT o
vy v
ol W
5ubT
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
U238(y,n)u237 -6153.72 keV
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OECD NEA Data Bank

JANIS Book

<< 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

=== TENDL-2019* === TENDL-2019*
500mb4 ®  V.V.varlamov+ 2007 ®  V.V.Varlamov+ 2007
X  J.T.Caldwell+ 1980 B J.T.Caldwell+ 1980
X AVeyssiere+ 1973 X AVeyssiere+ 1973
4+  R.Bergere+ £ +  RBergere+
’ m*ﬁ
! % 300 mb+ "
100 mb T & i
= % a%
g P
50mb T s e m
| B
b & i
x ®
we®®
oE
. L _ 2omor fHke
S 1omt L s BoE
g . LN
o ¥ + @ : :
@ 5mbT % a mooe
o + g <4 s B
o +  x o ! x 4
® % ®
H o
~ e
+ = H
5 e 100 mbt- & i
1mbT o8 !
" Ve @l
" b
500 pb A F 2
1 . Pl
ul 0 § ® |
® |
o 2
* 2
ob+ Fodlome T
100 pbt
50 pb - t t t o t t t t t t t t t t t f
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
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	By nuclide
	1-H
	1-H-2
	MT4 (γ,n)


	3-Li
	3-Li-6
	MT4 (γ,n)
	MT28 (γ,n+p)
	MT41 (γ,2n+p)
	MT105 (γ,t)
	MT112 (γ,p+α)
	MT115 (γ,p+d)
	MT186 (γ,n+p+³He)
	MT192 (γ,d+³He)

	3-Li-7
	MT4 (γ,n)
	MT32 (γ,n+d)
	MT41 (γ,2n+p)
	MT45 (γ,n+p+α)
	MT105 (γ,t)
	MT116 (γ,p+t)
	MT117 (γ,d+α)
	MT187 (γ,n+d+³He)


	4-Be
	4-Be-9
	MT4 (γ,n)
	MT22 (γ,n+α)
	MT103 (γ,p)
	MT108 (γ,2α)


	5-B
	5-B-11
	MT16 (γ,2n)
	MT103 (γ,p)
	MT114 (γ,d+2α)


	6-C
	6-C-12
	MT4 (γ,n)
	MT16 (γ,2n)
	MT22 (γ,n+α)
	MT28 (γ,n+p)
	MT45 (γ,n+p+α)
	MT103 (γ,p)
	MT108 (γ,2α)
	MT112 (γ,p+α)
	MT176 (γ,2n+³He)
	MT179 (γ,3n+2p)
	MT182 (γ,d+t)
	MT184 (γ,n+p+t)

	6-C-13
	MT4 (γ,n)
	MT103 (γ,p)
	MT109 (γ,3α)

	6-C-14
	MT16 (γ,2n)
	MT23 (γ,n+3α)


	7-N
	7-N-14
	MT4 (γ,n)
	MT28 (γ,n+p)
	MT155 (γ,t+α)
	MT158 (γ,n+d+α)
	MT159 (γ,2n+p+α)
	MT188 (γ,n+t+³He)

	7-N-15
	MT103 (γ,p)


	8-O
	8-O-16
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT29 (γ,n+2α)
	MT103 (γ,p)
	MT109 (γ,3α)
	MT199 (γ,3n+2p+α)

	8-O-18
	MT28 (γ,n+p)
	MT103 (γ,p)
	MT104 (γ,d)


	9-F
	9-F-19
	MT4 (γ,n)
	MT16 (γ,2n)


	10-Ne
	10-Ne-20
	MT4 (γ,n)
	MT28 (γ,n+p)
	MT103 (γ,p)

	10-Ne-22
	MT4 (γ,n)
	MT103 (γ,p)


	12-Mg
	12-Mg-24
	MT4 (γ,n)
	MT45 (γ,n+p+α)
	MT117 (γ,d+α)
	MT187 (γ,n+d+³He)

	12-Mg-26
	MT4 (γ,n)
	MT16 (γ,2n)


	13-Al
	13-Al-27
	MT4 (γ,n)
	MT103 (γ,p)


	14-Si
	14-Si-28
	MT4 (γ,n)
	MT103 (γ,p)

	14-Si-29
	MT4 (γ,n)


	15-P
	15-P-31
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)


	16-S
	16-S-32
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT103 (γ,p)

	16-S-34
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT103 (γ,p)


	17-Cl
	17-Cl-35
	MT4 (γ,n)


	19-K
	19-K-39
	MT4 (γ,n)


	20-Ca
	20-Ca-48
	MT4 (γ,n)
	MT16 (γ,2n)


	21-Sc
	21-Sc-45
	MT4 (γ,n)


	22-Ti
	22-Ti-46
	MT4 (γ,n)
	MT28 (γ,n+p)
	MT104 (γ,d)

	22-Ti-50
	MT103 (γ,p)


	23-V
	23-V-51
	MT16 (γ,2n)
	MT107 (γ,α)


	24-Cr
	24-Cr-50
	MT4 (γ,n)


	25-Mn
	25-Mn-55
	MT17 (γ,3n)


	26-Fe
	26-Fe-54
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT103 (γ,p)

	26-Fe-56
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT103 (γ,p)


	27-Co
	27-Co-59
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)


	28-Ni
	28-Ni-58
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT103 (γ,p)

	28-Ni-60
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT103 (γ,p)

	28-Ni-61
	MT4 (γ,n)

	28-Ni-64
	MT4 (γ,n)


	29-Cu
	29-Cu-63
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT103 (γ,p)
	MT111 (γ,2p)

	29-Cu-65
	MT4 (γ,n)
	MT28 (γ,n+p)
	MT103 (γ,p)
	MT107 (γ,α)


	30-Zn
	30-Zn-64
	MT4 (γ,n)
	MT28 (γ,n+p)
	MT104 (γ,d)

	30-Zn-65
	MT4 (γ,n)

	30-Zn-66
	MT28 (γ,n+p)
	MT104 (γ,d)

	30-Zn-67
	MT4 (γ,n)
	MT103 (γ,p)

	30-Zn-68
	MT103 (γ,p)

	30-Zn-70
	MT4 (γ,n)


	32-Ge
	32-Ge-70
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT103 (γ,p)
	MT104 (γ,d)

	32-Ge-72
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT104 (γ,d)

	32-Ge-73
	MT4 (γ,n)

	32-Ge-74
	MT4 (γ,n)
	MT16 (γ,2n)

	32-Ge-76
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT104 (γ,d)
	MT107 (γ,α)


	33-As
	33-As-75
	MT16 (γ,2n)


	34-Se
	34-Se-74
	MT4 (γ,n)

	34-Se-76
	MT4 (γ,n)
	MT16 (γ,2n)

	34-Se-77
	MT4 (γ,n)

	34-Se-78
	MT4 (γ,n)
	MT16 (γ,2n)

	34-Se-80
	MT4 (γ,n)
	MT16 (γ,2n)

	34-Se-82
	MT4 (γ,n)
	MT16 (γ,2n)


	35-Br
	35-Br-79
	MT4 (γ,n)

	35-Br-81
	MT4 (γ,n)


	36-Kr
	36-Kr-86
	MT4 (γ,n)


	37-Rb
	37-Rb-85
	MT4 (γ,n)

	37-Rb-87
	MT107 (γ,α)


	39-Y
	39-Y-89
	MT4 (γ,n)
	MT16 (γ,2n)
	MT103 (γ,p)


	40-Zr
	40-Zr-90
	MT4 (γ,n)
	MT16 (γ,2n)
	MT28 (γ,n+p)
	MT103 (γ,p)
	MT104 (γ,d)

	40-Zr-91
	MT4 (γ,n)

	40-Zr-92
	MT4 (γ,n)
	MT16 (γ,2n)

	40-Zr-94
	MT4 (γ,n)
	MT17 (γ,3n)

	40-Zr-96
	MT4 (γ,n)
	MT107 (γ,α)


	41-Nb
	41-Nb-93
	MT107 (γ,α)


	42-Mo
	42-Mo-92
	MT4 (γ,n)

	42-Mo-94
	MT4 (γ,n)

	42-Mo-95
	MT4 (γ,n)

	42-Mo-96
	MT4 (γ,n)
	MT17 (γ,3n)

	42-Mo-97
	MT4 (γ,n)

	42-Mo-98
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)

	42-Mo-100
	MT4 (γ,n)
	MT17 (γ,3n)


	45-Rh
	45-Rh-103
	MT16 (γ,2n)
	MT103 (γ,p)


	46-Pd
	46-Pd-105
	MT4 (γ,n)

	46-Pd-106
	MT4 (γ,n)

	46-Pd-108
	MT4 (γ,n)
	MT103 (γ,p)

	46-Pd-110
	MT4 (γ,n)


	47-Ag
	47-Ag-107
	MT4 (γ,n)
	MT16 (γ,2n)

	47-Ag-109
	MT4 (γ,n)


	49-In
	49-In-115
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)


	50-Sn
	50-Sn-112
	MT4 (γ,n)
	MT16 (γ,2n)

	50-Sn-114
	MT4 (γ,n)
	MT16 (γ,2n)

	50-Sn-116
	MT4 (γ,n)
	MT16 (γ,2n)

	50-Sn-117
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)

	50-Sn-118
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)

	50-Sn-119
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)

	50-Sn-120
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)

	50-Sn-122
	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
	MT4 (γ,n)
	MT16 (γ,2n)
	MT17 (γ,3n)

	53-I-129
	MT4 (γ,n)


	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-127
	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

	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

	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)
	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


	MT45 (γ,n+p+α)
	3-Li
	3-Li-7

	6-C
	6-C-12

	12-Mg
	12-Mg-24


	MT103 (γ,p)
	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

	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


	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)
	29-Cu
	29-Cu-63


	MT112 (γ,p+α)
	3-Li
	3-Li-6

	6-C
	6-C-12


	MT114 (γ,d+2α)
	5-B
	5-B-11


	MT115 (γ,p+d)
	3-Li
	3-Li-6


	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


	MT199 (γ,3n+2p+α)
	8-O
	8-O-16




