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238 J fission case calculation

1e 1 S5 AR

Implanted isotopes Radiation Residues after
1000 year decay time

(number of different isotopes is 490)

(number of different isotopes is 122)

[3] Total: All reac_tlons (Pps) _ Radioactive decay residues
238U (1000 MeV/u) + Pb (1 mm); Settings on 130Te; Config: MA Implanted isotopes file : "G:\238U_CoulombFission.radlist’ (490 different isotopes)
dp/p=100.00% Irradiation Time (IT) = 1.00e+00 sec; Decay Time (DT) = 3.15e+07 sec; Plot Al isctopes
N=0-200 N_Implant=100, N_Resid=1000, Abs Error=1.0e-05, Rel.Error=1.0e-03, Threshold=1.0e-04, Model="RKF<
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https://en.wikipedia.org/wiki’/Long-lived fission_product

Actinides and fission products by half-life VeT-E
Actinidesl®] by decay chain . Fission products of 235U by
Half-life .
yield!?l
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Legend for superscript symbols

& has thermal neutron capture cross section in the range of 8-50 barns
I fissile

m metastable isomer

Me naturally occurring radioactive material (NORM)

b neutron poison (thermal neutron capture cross section greater than 3k barns)
T range 4-97 y: Medium-lived fission product

1 owver 200,000 y: Long-lived fission product
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Prop: t. Yield
Unit. (a) (%)

(keV)

0.0o0g 316

MImcg 141
Slgrog 0

121mgn 43.0 0.00005 390
1%1smoe6 05314 77

100~

80

60—

40

20—

% contribution to radiation level

Q’ By’

Prop: t. Yield Q* By
Unit: (Ma) (%) (kev) *

By ®Tc 0.2116.1385 204 B
By '°°Sn0.2300.1084 4050 By

B 7852 0.327 0.0447 151 p

[ ®32r 15354575 91 By
py ~ Cs 2359110 2698
gy '“Pd 65 12499 33p
B 5 %% 157 08410 194 By

Hover underlined: more info

— Xe
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— Te-132/1-132
~ Ba-140/La-140
— Zr-95/Nb-95
— Others

—Ru

— Cs-134

— Cs-137
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Summary/ 6f rUns

decay time, N of elapsed  Implantation  Deca T1/2 T1/2 j
step ! atoms ) a 5 . Abserr  Relerr  Threshold Y Y decay time,
5 Isotopes time, s Steps steps MIN MAX years

RKF45 1 1E+10 82 TA2E407 2018 100 1000 1E-01 1E-04 1E-01 1E-01 ISR STIFFNESS622 s ik
3 1E+10 89 TA4E+07 6761 100 1000 1E-02 1E-04 1E-02 1E-01 1E+15 326402

4 1E+11 91 TA4E+07  946.2 100 10000 1E-04 1E-04 1E-05 1E-01 ISR STIFFNESS 812 vk}

2 1E+10 89 TA2EH07 112.3 100 1000 1E-01 1E-04 1E-01 1E-01 1E+15 326402

©

@)
E 5 1E+11 83 TA2E+07 115.5 100 1000 1E-01 1E-04 1E-01 1E+00 1E+15 326403

)
E 6 1E+11 87 TA4E+07 11935 100 3000 1E-03 1E-04 1E-03 1E+00 1E+15 326403
L 7 1E+11 94 746E+07  1468.6 100 10000 1E-04 1E-04 1E-05 1E-01 1E+15 326403
O 8 1E+11 91 146E+07 13286 100 10000 1E-04 1E-04 1E-05 1E-01 1E+15 326403
9 1E+12 97 JASEHDT 24004 100 10000 1E-05 1E-04 1E-06 1E-01 1E+13 326404
10 1E+08 118 T.52E+07 433.9 100 10000 1E-05 1E-04 1E-06 1E-01 1E+15 326400
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2381J fission case calculation s 3.2 years decay time

NSCL
decay time , N of elapsed Implantation Deca T1/2 T1/2 i
step ¥ atoms . ps P ¥ AbsErr RelErr  Threshold i i decay time,
s Isotopes time, s Steps steps NI MAX years
10 1E+HDE8 118 T.52EHDT 433.9 100 10000 1E-05 1E-04 1E-06 1E-01 1E+15 3.2E+00
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2381J fissioni case calculation & 3.2

decay time , N of
5 Isotopes
10 1E+08 118

NSCL

elapsed Implantation

time, 5 Steps
433.9 100

Decay
steps
10000

step atoms AbsErr  RelErr

7.52E+07 1E-05 1E-04

1E-06

years decay time

T1/2
MIN
1E-01

T1/2
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Medium-lived

Only radioactive residues

fission products

Prop: t» Yield Q* py*

Unit: (a) (%) (keV)

*Eu 4.76 00803 252 By 46
®Kr10.76 02180 €87 Py
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121mgn 43.9 000005 390 Py

*lsmog6 08314 77 B
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95N b

42

24Nb

https://en.wikipedia.org/ 2.4e-01

wiki/Long-lived_fission_product 957
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Prop: t, Yield Q* By 38

Unit: (Ma) (%) (keV) =
204 B
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Hover underiined: more info 115 125 13.5 14.5
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2381 fission case calculation : 3:2e4 years decay time | e

NOCL b 1S B
decay time , N of elapsed Implantation Deca T1/2 T1/2 i

step E atoms ) = = B Abserr RelErr Threshold Y Y decay time,
s Isotopes time, s Steps steps MIN MAX years

9 1E+12 97 T.A8E+07 2406.4 100 10000 1E-05 1E-04 1E-06 1E-01 1E+15 32E+04

Activity
Implanted isctopes file : "G:\BeamDump'\238U_CoulombFission. radlist" (490 different isotopes)
Irradiation Time (IT) = 1.00e+00 sec; Decay Time (DT) = 1.00e+12 sec; Plot only Radicactive
Model="0DE", Nympiant=100, Nresig=10000, Abs.Err=1.0e-05, Rel.Emr=1.0e-04, Threshold=1.0e-06, Tq;zt0unds =1.0e-01,1.0e

T o T o r—

1e+9
1e+8
le+7
le+6
le+s
1le+4
1e+3
1le+2
1e+1
1e+0
1e-1

1e-2

Activity [disintegration per sec]

1e-3
1e-4
1e-5
1e-6
le-7

1e-8

Te2  del  1et0  detl etz 1e+3  1etd  det5  1e+6  1er7  detd  1e+0  1er10 Tie+11 1eri2

Time [sec]
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@ MICHIGAN STATE

238J fission case calculation = 3.2e4' years decay time: Lo

NSCL — P
e decay time , N of Atoms elapsed Implantation Decay AbSET RelErr  Threshold T1/2 T1/2 decay time ,
P s Isotopes time, s Steps steps MIN MAX years
9 1E+12 97 TABEHDT 2406.4 100 10000 1E-05 1E-04 1E-06 1E-01 1E+15 3.2E+04
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2381J fissioni case calculation s 3.2e4 years decay time = S

NSCL L _[-’:;; LU
step decay time , N of Atoms Ellapsed Implantation Decay AbSET RelErr  Threshold T1/2 T1/2 decay time ,
s Isotopes time, s Steps steps MIN MAX years
9 1E+12 97 74A8E+07  2406.4 100 10000 1E-05 1E-04 1E-06 1E-01 1E+15 3.2E+04
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238 fissioni case calculation = 3:2e4 years decay/ time X

4 i
- al .
] " ot < r

NSCL
decay time , N of elapsed Implantation Deca T1/2 T1/2 i
step E atoms ) = = B Abserr RelErr Threshold Y Y decay time,
s Isotopes time, s Steps steps MIN MAX years
9 1E+12 97 T.A8E+07 2406.4 100 10000 1E-05 1E-04 1E-06 1E-01 1E+15 326404

Only radioactive residues
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https://en.wikipedia.org/ -
wiki‘Long-lived_fission_product
_ it
5.32-02
Prop: t,. Yield Q* By -
Unit: (Ma) (%) (kev) * |
%7 0.211 6.1385 204
g 7e+00
265N 0.230 0.1084 4050 By 38
78Se 0.327 0.0447 1518

937r 15354575 91 By
1%5Ccs 23 69110 260

WPd 6.5 1.2499 33p Isospin (N-Z)
s 1157 0.8410 194 By
Hover underlined: more info 34 51::?:1
11 13 19 17 19 21 23 25
9.08
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