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LISE** Abrasion-Fission 3EER model : high Z settings

Let’s consider 3
different rectangle
areas : S, N2, N4

Where

S : standard

N2 : not more than 2
abraded neutrons

N4 : not more than
4 abraded neutrons

OT@MSU 10/18/2018

N2 settings
N4 settings

Ijﬁ{— 3 excitation energy
I region nuclei

I Fissile nucleus
cross sections, mb

snll N, N . . T 5 I.000858
. : ”, = ; . Uk —

3} i ' ‘ Noods1 N . . 0.0737

i h S 0.216

80 0.632

1.85

543

15.9

g
..........

46.6

. -
St

137

e
~.

...........

400

——————

1 1 " R ¥
.

A

1

I 155

S settings1

r—-



O |

@l gs. LISE™ Abrasion-Fission 3EER model for high Z isotopes "'+
S settings N4 settings N2 settings

LO0wW [ MDDLE | HIGH | EM fission _ o | LW | MIDDLE | HIGH | EM fission [ 0w [ MDDLE [ HIGH | EM fission
LISE++ hint for the fissile LISE-++ hint for the fissile LISE++ hint for the fissile
nucleus from ewcitation energy I 2370 I 233Th I 223Rn I 2380 hucleus fram excitation energy I 237U I 234Th I 229Rn I 238U rucleus from excitation energy I 237 | 235Th | 23044 | 2380
Echalinenergy MeV) | 363 | 97 | 288 | 11 Eciationenergy Me) | 343 | 811 | 218 | T Excitation energy (Mev) | 343 | 811 [ 1821 | M
Cross section (] w62 [ w1 [ 7w [ 08 Cross section (mh) | 4.2 | zEs | 198 | 108 Cross section [mb] [ 2641 | 37 | 11 [ 108
L+hd+H  L+bd+H+ER uze in code ** | use in code | uze in code | Lttt LabtHEM usen code | use in code | use in code | LeMeH  Lat+H+EM use in code ™| use in code | use in code |
1608 1616.9 £75.9 B9E.7 305 J15.8
\ | 145 143 137 Nl— 1AL 1A 1A°2 Pl— El45 345 345
— IN— LI LT L9 -
Fizsion bamier < LOW < gQ e R e e T R Plstoln ey © LI @ 50 Boundary energies for mean values of prefragment sty < L < gy Boundary energies for mean values of prefragment
- = AT : : I I excitation energy distibutions to split low, middle and I i MIDD I excitation energy distributions to zplt low, middle and
I 3] < MIDDLE < I 180 hi e;mtatu:un SHISEL) distributions to s:pht. Inw,xmu:h:lle and gl SIHIBEES S | LN high energy regions. Recommendation: 2.3 dEx , where ¢ LE <] 180 high energy regions. Recommendation: 2.3 * dEx , where
igh energy regions. Recommendation: 2.3 * dEx , where 180 ¢ HIGH dEx iz excitation energy per abraded rucleon, Default 180 ¢ HIGH dEx is excitation energy per abraded nucleon, Default
180 < HIGH dEx is excitation energy per abraded nucleon. Default values are equal to 40 & 190 values are equal bo 404100 b
wvalues are equal to 40 & 180 Mey
coeffarZb=| 0.9 0.1 < coef <=1; recommendation; 0.8 Z_stop= 83 coefforZb=| 049 0.1 < coef <=1 recammendation: 0.8 Z_stop= 83
coefforZbh= [ 0@ 0 ¢ ensic N8 rmesmmeizato 075 coefforMb=| 098 0.1 < coef<=1: recommendation: 0.6 N_stop =143 cosfforMb=| 0996 07 <coef<=1; recommendation; 0.8 N_stop =145
determing low Z [element nurmber] where Abrasion-&blation stops.  Zstop = coef * Zheam determing low Z [element nurmber] where Abrasion-Ablation stops.  Zstop = coe determine law £ [element number] where Abrasion-Ablation stops.
Fissiongggtsmtei% flémctions Fission excitation functions Fission iﬁg;ﬂﬁl\g&l‘gncmns
. o 7 * . . - Z8J(79 6MeViu) + C Excit Energy Method:< 2 >; <E*>:2T.D*dA. MeV Sigma:19.00; No Intrinsic Thermalization
Excit Energy Method:<2 > <E*>:27.0'dA MeV Sigma:19.00; No Intrnsic Thermalizati . <25 <ErT O 600 No Int i ) (Method:<2 >, dA MeV Sigma:19.00.
N NP=16; SE:'B(SIBOPSEIY" Deen:ity:"autc“ GeomCor"OfF" '?umg:l‘ir:ti“ F'SBar=§1 "é:;';ﬂ %Ti,:iz::;mm@m : NP=15;SEEFSQ(E:S;?{'“S::;;;:U;" Giﬁ:r-r?ég:ﬁ(?f:ﬂ'?:n\i‘gar:ajSﬁ[lliiga‘:;ﬂlngI:;;I:BT?\:cZ)?:;1WD“113110 NP=16; SE:"DB0+Cal1" Density-"auto” GeomCor:"Off" Tunlg"auto” FsBar=#1 Bara=1.00 Mﬂdes:lﬁm;m:?“
— Low AF — Ll -
= | — =
* —_ _;J‘LFES‘U” Tett :gl.'fssmn 5 —Sm
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0 .
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o LISE* : version 10.1.127 from 10/18/18 MICHIGAN STATE
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I 238U [79.5 MevAu) + C — LISE++ Abrazion-Ablation calculations bo estimate excitation energy regions
4 1. Calculate. 2. Use "Al" hints in code. 3. Plot |
— Energy region definitions
Excitation energy region [ L0 | MIDDLE | HIGH 4 Caleulate ® | ho calculations were found
Choose & primary reaction ¢~ g s b e use “ALL" hirts i code |
1 Ferform transmiss_iu:-n u:alu:ulatiu:_uns v [ v L0 I MIDDLE I HIGH I EM fizzion
for this energy region LISE-++ hint for the fissile | | | |
nucleus fram excitation energy
Choose FISSILE nucleus |5 A Z29An | 2304t | -
Excitation energy [Mev] | | | |
Excitation energy [Mev] | 2955 | 2218 | 1921 Cross section (mb] | | | |
Cross section (mb) I 740.7 I 133 I 1.1 uze in code **| uze in code | uze in code |
Restore previous settings I Cross sections sum (mb) | 7617
Fizzion barmer < LOW < &0 Boundar ]
- ) ) ] ) ) W energies for mean values of prefragment
2 Load Fission, Evaporation, Excit.Energy Region settings from file IT <MIDDLE < | 180 excitation energy distributions to split law, middle and
high energy regions. Recommendation: 2.3 * dEx | where
{g} Fission properties 180 < HIGH dE % iz excitation energy per abraded rucleon. Default
- . . values are equal to 40 & 180 Mel
Calculate Fizzile r‘_|u|:|!3| welocity
% Evaporation settings [ based on the Projectie coef for Zh = 0.z 0.1 ¢ coef <=1; recommendation: 0.8 Z_stop = 74
Fragrmentation model (k] — )
coef far Wb = 05 0.1 < coef <= 1; recommendation: 0.6 M_stop= 73
% Prefragment excit enengy
determing low £ [element number] where .ﬁ.l:urasiu:ur*.-’-'-.blatinn stops. ztop = coef * Zheam
v OK | ¥ Cancel | 2 Heb | [ Make defaul - takes about 0.5 - 1 minute d‘h;l ey e e e

The user can specify the fissile nuclei region in the new version

OT@MSU 10/18/2018
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MICHIGAN STATE

ISe Z=175 cross sections i1 G0 A

A ion-Fissi : =
LISE** Abrasion-Fission3EERs : Z=75 190Re (2=75)
1.-02 —e—S5 : Standard " REE"’"E ]
settings low midlle high
—e—N2: only N=145-146 fissile nuclei N2 0 1.76E-07 4.34E-06
1.E-03
—e—N4: only N=143-146 fissile nuclei NE 0 |9:62E-07 ) 8.30E-06
5 1] 1.94E-06
1.E-04
o 1E05 High regions are
s responsible for 19°Re
£ 1roe production
A
W
S
S 1.E-07
1.E-08
1.E-09
170 175 180 185 190 195 200
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N1 settings

Cross sections (Abrasion-Fission (Low+Middle+High))

— -— Final CS -— 2381 (79.56 MeV/u) + C (33.5 mg/cm?2) -> N-Z=-20-200 Abrasion-Fission (Low+Middle+High)
, o Low | MIDDLE | HIGH | EM fission 237Pa* Ex=31MeV CS=36.6mb — 236Th* Ex=70MeV CS=8.7mb —
LISE ++ hint for the fissile [“2Pa [ 2%Th | s | 2380 Fission => Odd-Even corr.: Yes; Postscission emission: Yes; Shells: {83,-2.65,0.70}&{90,-3.80,0.15}
nucleus from excitation energy - - - - - 55731
E mcitation energy [Mev) | 295 | 0.3 | 1921 | 1 \—P“’:m 2
) 75 Contour
Cross zection [mb] I 20.8 | = | 0.2 I 10.8 o sum 0
5 = = S 3 <X= 0
L+M+H L+tA+H+E M uze incode * | use in code | use in code | 65 zz_° =0
247 455 o S = = a0
N= 146 146 = - % ooodesso
5 o ir
Fission barrier < LOW < B0 Boundary energies for mean values of prefragment N - a0
I Bl < MIDDLE < I 1an _excitation energy distributions ta split low, middle and o 45 16+00
high erergy regions. Recommendation: 2.3 * dEx | where E 36-01
120 < HIGH dE « iz excitation energy per abraded nucleon. Default o
values are equal to 40 & 180 MeV' o 35
coef far Zh = 04 0.1 < coef <=1; recammendation: 0.8 Z_stop= B3 - E
coefforMb=] 0933 01 < coef <=1; recommendation: 0.6 MN_ztop = 146 =33 ¢ g
determing low £ [element number] where Abrazion-dblation stops.  Zztop 15
Fission excitation functions
238U(79 6MeV/u) + C 5
ExcitEnergy Method:< 2 >; <E*>:27.0*dA MeV Sigma:19.00; No Intrinsic Thermalization
NP=16; SE:"DB0+Cal1" Density:"auto” GeomCor:"Off" Tunlg:"auto" FisBar=#1 Barfa=1.00 Modes=11101000 110 . 0 4 8 12 16 20 24 28 32 36 40
2 St CISE ™ (6 iop Isospin (N-2)
1e+0 :b‘t'._: sion

5

2

1e-1

5

2

Diff.cross-section (mb/MeV)

le-2

; ’ The same are X & Y axis, color scales,
: NN contour positions as in previous all plots

LISE ++ [51m fxipp)
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New “3H” settings based on previous High EERs

ULNIYVERSITY

“3H” settings

_ _ ':::55- T
Taking only High EERs from the S,N2,N4 ol s EFEEERE
. . . = == X0
settings to construct the new “3H” configuration ol 2 | o
E Kd‘;’( U.UUUEH
S-h N4-h N2-h "l
g ¥
— Energy region definitions g 4
o 3+00
Excitation energy region | LOW | MIDDLE | HIGH 3 ﬁﬁ
o :
Chooze a primary reaction ' = . % . [ fe0t
Perfarm transmizzion calculations v ~ "2 5| =
for thiz energy region -
-
Choose FISSILE nucleus 23RN | 223Rn | ZalAt | 15 ;
Excitation energy [Met] 295 6 221.8 1921 = =
5.
Cross zection [mb) 740.7 19.9 1.1 0 12 16 20 24 28 32 36 40 0
L1SE or G0t Isospin (N-Z)
Festore previouz zettings | Cross sections sum [mb] | 761.7
N= 137 143 145 The same are X & Y axis, color scales,

OT@MSU 10/18/2018

contour positions as in previous all plots
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O Else “3H*“ settings for Z=75 UNTVERSITY
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LISE™ Abrasion-Fission 3EERs : Z=75

1.E-02 —e—5: Standard

—e— N2: only N=145-146 fissile nuclei
—e— N4: only N=143-146 fissile nuclei
--3--3H

1.E-03

1.E-04

1.E-05

1.E-06

1.E-07

Cross Section, mb

1.E-08

1.E-09
170 175 180 185 190 195 200

High excitation energy regions are responsible for Z=75 isotopes production!

OT@MSU 10/18/2018 May be use N5 settings instead N47? 8
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@- Fissile nuclei topology for Z=75 isotopes production UNTVERSITY

“3H" settings
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Very Neutron-rich
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