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Version 11.0.79 » Plotting and passing two fission fragments v.11.0.64
05/29/19

Fission fragment registration efficiency » Creation of input ZN-file for the FiSFrag Batch Mode

Input ZN batch file: C:\usericllise pp_11\CrossSections\238U_Ex20.zn; Target: Be (300 mg/cm?)
Projectile %80 (E=200.00 MeV/u; E*=20.00); kinematics of two fragmert(s)(final) BOTH fagments shouldpass

i - 005 V00 o -394 o ) - Initialization of the Kinematics Calculator before launch
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" CEEEFH ‘ * First element of the list: initialization of 2D Monte Carlo
9l g calculation settings
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;  Calculation settings discussion
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% aBnnnannl * Results :
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y TR | o nho energy loss in a target, 6% momentum acceptance
IR L | o no energy loss in a target, 100% momentum acceptance
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ML e N | o with energy loss in a target , 6% momentum acceptance
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NS Plotting and passing two fission fragments v.11.0.64 AR

MICHIGAN

http://lise.nscl.msu.edu/10 1/11 0 64 FissionKinematics.pdf

@@ Li

2 L . MICHIGAN STATE
S Else Passing two fission fragments simultaneously : Brho =5.3 Tm UNTVERSITY
Acceptances (in case of C_final fragment plot) [~ Acceptances (in case of C_final fragment plot]
0 oy v e [ A"-ange, V- velooiy,E"-
Koo TR R T B e e
[ Angular acceptance shape "2 " cortesponds to the beam direction. Angular acceptance shape = conesponds to the beam diection.
No events with V2<0 in the case of 0 events with Vz2<0 in the case of
‘ Elipse (% Rectange non-zero target thickness ( Elipse & Rectangle ‘ non-zero target thickness
akiatl N Sisnce ~ Momentum acceptance 7 Vale  Variance - Momentum acceptance
Horizontal + [ 3000 [ 05 miad Setting Brho 53 T'm Hotizontal + I 3000 05  miad Setting Brho 53 T'm
Vettical + [ 3000 [ 05 rmrad Acceptance + 5 % Vettical + [ 3000 05 miad Acceptance & [s %
I~ BOTH fragments should pass Angular and Momentum Acceptances| ¥ BOTH Hagments should pass Anguar and Momentum Acceptances |
%Rb & 138Cs fragment kinematics (expected final) 9%Rb & 138Cs fragment Kinematics (expected final) BOTH fragments should
238 => 9Rp(YRb*) + 138Cs('4!Cs*)  (Projectile Energy : 200.00 MeV/u) 1 DOGE S e it o e A . ¥k ;
Q reacton: 159,88 eV (Excitaons 20.0=>18.6+22.5), Anguar Distribution (CW): Isropic a reacﬁonﬂ = saRh%vF({Exgi; ﬁor252(0. OSS>1)& - 2(;f5°§;°°‘il\engﬁl'1‘|:frgé’i;é%ﬂi?;"(ﬂng)ﬁ')lsotropk
Rectangle Ang.Acceptance (mrad): H = 3000.0(0.5); V = 3000.0(0.5); Momentum Acceptance : 5.00 % @ Brho = 5.30( Rectangle Ang.Acceptance (mrad): H = 3000.0(0.5); V = 3000.0(0.5); Momentum Acceptance : 5.00 % @ Brho = 5.3(
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http://lise.nscl.msu.edu/10_1/11_0_64_FissionKinematics.pdf
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ol Else 15t step : Creation of input ZN file (a) RN

[Plrojectile ~ 23892+ A?qu 2
200 MeViu 1 pnA Abrasion-Fission | 3
LowEx: 20Mev 238"
| 230 2000 Meiu) + Ba
ragment 120550+
Target ‘Be Energy region def Calculate 1D-Plot = 2D-Plot  Databases  Help
300 moicw2 Excitation enesgyregion | LOW | MIDDLE | HIGH S
Block selection distributions »
IE Stripper Choase a primary (eaction o L & ALL Angular distributions »
Pesfoam bansmission calculstions . Horizontal distributi >
m 5| . s . F r r Take prlmary beam orizontal (X) space distributions
I| FP PIN el . . Vertical (¥) space distributions »
- 504 i cron _ yield from the list y et ,
Choass FISSILE nucksis 2380 | 3 Th | . | omentum distributions
. Energy distribution >
Excitation enesgy (MeV] | 20 | 100 | 250 . R
Total Kinetic Energy distributions >
Crozs section (mb) 1000 Electrostatic rigidity distributions »
Beam and Setting fragment charge state distributions »
Debug distributions »
Debug information
Brho selection plot
5 — Wedge selection plot
Choose a Plot Type |someric Gamma spectrum »
Dimengzion of the plot Transmission characteristics
o - 5 o f NZ chart
[F OME-dimensional & Twi-dimensional /4' Range distributions
Charge distributions
transmizsion characteristic to draw a plot Average lonic charge plot
{03 Totak Al reactions (pps) =l Cross Section distributions
: : Systematic distributions (Q-g, Q-gg, dBE, dBEsn) »
[ Plottype Zrnin = 1 Vel e Fission TKE & Emitted nucleons
& |sotopes, Z=const Zmaw= | 90 2 [protonz]
" lzobars, A=const A [rhucleons)
; Isotor?es,N=const & Al & N [neutrans] >z
- :02szpln,N-Z =const ' odd ' NZ [isospi
= b
mans  Ewen s
e O <N>/Z
O sumlvalue]; Z=const A/
/ € zumfvalug); &=const < Ok I X out |
page = sumfvalug); N=const

OT@MSU 05/29/2019 3



O 15t step : Creation of input ZN file (a) UNIVERSITY

NSCL

[3] Total: All reactions (pps)

. )
238 (200 MeV/u) + Be (300 mg/cm?); Settings on 1208n; Config: M w
dp/p=100.00%

Z=1-90
- |.__— page
90
80
z
(]
g
= 70 b
2 6e+06
F 10406
=z 3e+05
8e+04
2e+04
60 1
50 b
wl| - :
7 2-6 30 34 38 42 46 50 54 58 62 66
Protons (Z)
§ Save As =
Save i_r1:| files j L EF Ed~
Mame Date mod‘ﬁ‘ied 2 b Uister - [c\umer\c\ise_pp_ ) T\Sles\ 230U 20 0]
bl [de QOptons belp
I {3% Total: All reactions (pps)
1 $238%U (200 MeV/u) + Be (300 mg/cm$2%): Settings on $1208Sn: Config: ™
| dp/p=100.00%
| Z=1-200
> ! Protons (2) Neutrons (N) value [pps)
v 25 39 0.023754
25 40 0.037445
< > 25 41 0.012915
26 38 0.016682
File name: 238U Ex20.zn| Save I 26 39 0.06087
26 40 0.2199%4
N .
Save as type: ITe:tﬂIes (" bt} ;I Cancel | ;: ‘} 8?222;6
26 43 0.024054
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@ i R .y : : ) . !
se lnitialization of the Kinematics Calculator before launch the FisFrag Batch Mode

MICHIGAN STATE

3. After Beam and Target
Initialization steps Press the
“Fission batch mode” button to
download the corresponding
dialog.

This button is shown if the
“Break-up (Fission)”
radiobutton is selected in the
Reactions group, and reaction
Q-value is positive

OT@MSU 05/29/2019

-
E Kinematics calculator (3

1. LISE** fills out the Beam parameters

ULNIYVERSITY

(A,Z,energy), the user should provide manually an
excitation value corresponding to an input ZN-file

- Reactions
Tw0 BODY B[&.C)D

reaction

" SCATTERING B [4.C=4)D=E

BREAKUP
" [FISSION] #[A.CD ]«
[amma-emissian)

Fizzion [breakup] Batch mode |

A, Beam

i Heavy ioh  Niutran

 Gamma

Participart
articipants ME

[Met]

&, Beam | 238U 47.31 I 20 J

Encitation
Energy

Beam energy = || 2000 Met Ay

E Tanget || 9Be | |

C* Fragment |[12050 | 811 [ © Sazal b des.s
- I [_walue = +191.04 MeV
[ Residual ||‘I18M0 | -az63 | i

i after reaction

For Kinematics Plots uze energy values
’V " gt entrance of detectors

— Reaction takes place at the

" ENTRAMCE of the target " MIDDLE of the tanget

" EXIT of the target

— Set-up

2. Input target thickness, if you
are interested to take energy
loss into account

fragment [C) residual [D]
Search an angle in Chd = I 100 em I 100
& from 0 degrees and up = I 1 o I ]
|7 " frorm 180 degrees and down b= I 5 o I 5
. . g i

fngle [deg) = | 284 | 2959 | 50 ] 130
fragment [C] residual (0] fragment [C]  residual (D]

h-. Kinematics plots |

ln,  Rutherford piot |

h-. 2D fragment plot
(Morte Carlo)

x Cuit | ? Help |
Jbody kinematics

Counting in manitar = I 1.00e+6 I 941e+5

Eneray at the entrance
of detectars = I 186.372 I 15616

Coleuaiors ] &8 ] M

Fps
Differential Cross Section = | 4.04e+04 | 3.7e+04 | 100 [ A00 mbdsr
Energy afterreaction = [1g5107 [ 165612 | 07928 | 0813 Meviu

kb Au [ #* for gamma [et] ]

I awimum Angle = I 362 l 368 deg
Salid Angle = | 0197 | 0.138 | B0.6 | 752 msr
delta Theta= | 0573 | 0573 | 141 | 146 deg
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On Else Fission Fragment Batch Mode dialogue

|

Two-fragme, ion efficiency batch mode

Irpartant!

Twio fizzion fragments regiztration parameters should already be intialized befare starting this dialogl!
[Fizsile nucleus and itz excitation enerfgy, Brho, Angular and Momentum Acceptances, Target, and g0 on)

Mumber af

Input ZM-file I
fizzion

with fizzion fragments list

Browse I View

Mumber events to play
—ZM file format [extention '*=.zn')

I 1.00e+05
The input ZM file iz in A5CH format. Comment strings begin with " 1"

Columnz can be separated by space, tabulation sign, or comma.

{}’ Calculate | There are bwo mandatory columns: 'Z" , "N"', and one optional "ield".
The autput ZM file containg 5 columns: "', "N, "rield".

. "Registration efficiency”. and "'Final ield: Yield*Efficiency'".
x Quit Default directory iz “MyDocuments"LISE\CrogeSections"

LISE** automatically proposes output
fil name. The user can rename it.

Calculations will be stop reaching this
set number of events.

Default value is equal to 1e5, —_—

that correspond of 1 event
registration to 0.001% efficiency

Run Calculations

Dutput ZH-file l @ Browse | fragments
I 0

2

|$ Open *

g, R Rl

Mame Date modified 2
“Cross Sections” is Default directory

] 238U Ex20.zn 5/24/2019 11:56 PM_ o,

< >

Filename:  [238U_Ex20 Open

Fles of type: [ ZN list file (" ZN) = ﬂl

[ Open as read-only

Two-fragment registration efficiency batch mode 3

L nputZhdis Z380_E#20.2n View | Murnber of
\Wlt:hssmn fragments lizt = it
Output ZH-file l 2380_Ex20_out.zrn fragments
£31
Hurnber events to play R, [ : ]
~> = ile formiat [extention "*.zn'’
I 1.00e+05
The iput ZM file iz in ASCIH format. Camnent strings beagin with "1

Important!

Twa figgion fragments registration parameters should already be initialized before starting this dialog!!
[Fizzile nucleus and itz excitation enerfgy, Brhao, Angular and Momentum Acceptances, Target, and zo on)

Colurnz can be separated by space, tabulation zign, or comma.

x Quit

e g Calculate | There are two mandaton columng: "Z" ., "N", and one optional '™ield".
The output ZH file cortaing 5 colurmns: "2, "N, "ield",

"Reqgistration efficiency”, and "Final Yield: Yield*E fficiency'’.
Default directorny iz "Myl ocuments"LISE \CrozzS ections"

OT@MSU 05/29/2019

<G

MICHIGAN S

TY

UMNIVYERSI

Pay attention for the
number of lines
corresponding to
number of fission
fragments (Z, N,
Yield after target)
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First element of the list: initialization of 2D Monte Carlo calculation settings

The user has an opportunity to modify 2D fission fragments Monte
Carlo plot settings once at the beginning of batch calculations

—Acceptances [in caze of C_final fragment plot]

" - angle, " - velocity, VE" - energy

— Angular Acceptance
Angular acceptance shape
’V Elipse & 1+ Rectangle

~
1-2 Yalue | Variance
Herizontal = | 60 || 05
Vettical + | 80 )| 05

rrad

mrad

"Ch" - center of maszs, "LAB" - laboraton
Yz "' comezponds to the beam direction.
Mo events with Wz<0 in the case of
non-zero target thickneszs

komentum acceptance —— 3)'4 |

Setting Brho sl T*m

Acceptance £

s

6 [+ BOTH fragments should pass Angular and Momentum Acceptances

) €

— Take into account a target thickness

Maoffast) & Yes

20 fragment plot (Monte Carlo)
.
| EREAKUF [FISSION] [ el iailins
Projectile | 2380 [200.0 Meli/u) s
Target l JEe zet manually in
K.inematics calculator
Ex energyp
Fragment [C *) l BAkdn l 979 u TKE plot |
Fesidual [0 l 173Ho l 22.34
[-value [Met] l 125,87 Metf
— Ewpected final fragmentz — Fragment to plaot
E_finall Edbdn: B3.4% <dnz l 113 ) Excited|E ]
D_finall 170Ho: 49.6% <dr l 272 ~ Expected final
[C_final]
TKEICM] from systematics I 13591 ’ .
v add conjugated
TKE[CM)] from calculations I 12067 | 5 fragment (0]
— Plots
—Lah ) — M
I | © veeve o ol 7= OptOnal Wz avs
ovzhvey O Eddx | % Brho(g=Z) & Ax Wz By
II O oyzhbdy O Eddy T Bholg2] & Ay 7 d by
Covzhay O Wzkphi O agkay &% phi

= 8- use a target

E nergy wanation

after the reaction I 0.1 b el Ly

due to straggling

= Wwarning: it trakes a lat of computing

tirme if thiz value iz more than 0

' Ok

X Cancel

— Initial emittance
Harizontal Angular + 0 mrad

i rrad

Meli iy

Wertical Angular £

Energy™ + 0

1

— Broadening due to particle emizzion

Angular + 077  mrad
MeViu

13

Energy + 0.m

| Angular Distribution [Ch]

ISOTROPIC

Continue calculations

MICHIGAN STATE

ULNIYVERSITY
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Results : no energy loss in a target

MICHIGAN STATE
UNIVYERSITY

Two 2D (N vs Z) will appear immediately after the batch calculations end

Final Fission Fragment Yields
Input ZN batch file: C:\user\cllise_pp_11\Cross Sections\238U_Ex20.zn
Projecfile 238U (E=200.00 MeV/u; E*=20.00); kinematics of two fragment(s)(final) B0THfragments should pass

Rectangle Ang.Acc.(mrad). H = +60.0(0.5); V = +-80.0(0.5), Momentum Acc.: +-3.00 % @ Brho = 5.500 T'm

6 Final Yield = Registration Efficiency * Yield after target
62 T
' ; i .lll : :
=i ENENEN
58 |
54
0
0
c
612
2
o
£
38
3
30 s-s-p-m-0-0-B-E-BE
7] SR
] 40 50 60 10 80 90
e Neutrons (N)
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Fission fragment registration efficiency
Input 2N batch file: C:\useric\lise_pp_11\CrossSections\236_Ex20 zn
Projectile 228 (E=200.00 MeV/u: E*=20.00): kinematics of two fragment(s)(final) BOTHfragments should pass

Protons (Z)

Rectangle Ang.Acc.(mrad). H = +-60.0(0.5); V = +-80.0(0.5); Momentum Acc.: +-3.00 % @ Brho = 5.500 T'm

Registration Efficiency

Neutrons (N)

50 60 170 60 90 100
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Results : no energy loss in a target

NSCL

ZN Output File

OT@MSU 05/29/2019

B Lister - [Cuser\c\lise_pp_11\CrossSections\238U_Ex20_out.zn] B Y P
_—. e s W e i —
Input ZH batch file: C:\wusericilise pp_11\CrossSections\238U _Ex28.zn
Projectile $2383%U (E=200.80 MeV/u; E*=20.00); kinematics of two fragment{s)(final) $BOTH fragments should pass$
Rectangle Ang.Acc.{mrad): H = +-68_.8{A.5); VU = +-808.8(0.5); Homentum Acc.: +-3.88 % @ Brho = 5.5808 T*m
e —_—_———————————— e, —_—_—_—_————
17 | YieldAafterTarget Eff,% Final¥ield
25 a9 2_.38e-082 2.20e+01 L.2he-083
25 LB 3.7he-02 2.58e+i1 9_65e-83
25 1 1.29e-082 2.28e+01 2_9%e-83
26 38 1.67e-082 1.63e+81 2.72e-83
26 a9 6.08%e-02 1.88e+81 1.14e-082
26 LA 2.28e-M 1.95e+81 L 20e-82
26 1 8.98e-082 2.02e+mM 2.17e-02
26 h2 1.44e-M1 2.65e+m1 3.83e-02
26 L3 2.11e-82 2.15e+M1 L.17e-03
27 a9 6.28e-82 1.84e+01 1.16e-082
27 LA 2.45e-M 1.84e+01 h . 52e-02
27 1 L.61e-M 1.98e+M 1.87e-M
27 L2 ¥.38e-M 2.19e+M 1.62e-M
27 43 4 97e-M 2.53e+mM 1.26e-M
27 Ly 2_B6e-81 2.45e+81 L. Bhe-02
27 L5 2_.38e-082 2_@5e+81 L _g8e-083
28 39 2. 4%e-02 2._87e+01 L.15e-83
28 4B 1.73e-01 1.86e+81 3.22e-02
28 Y| ¥.Bhe-01 1.94e+81 1.36e-81
28 h2 1.64e+008 1.Me+m1 3.14e-M
28 h3 1.87e+008 2.8he+mM 3.82e-M
28 Iy 1.508e+008 2.33e+mM 3.48e-M
28 n5 2.Me-M 2.66e+01 f.¥3e-02
28 L6 1.38e-M1 2.37e+M 3.09e-02
28 Ly 8.62e-02 1.72e+M 1_48e-082
28 L8 1.82e-M 1.18e+M 2.16e-082
28 49 6.45e-02 2.86e+008 1.85e-063
28 ca 2. 47e-02 A.00e+080 a. e+ 00




Results : with energy loss in a target

2D fragment plot (Monte Carlo) m _
| BREAKLF [FISSION] Excitations Acceptances [in caze of C_final fragment plat) .
Angular Acceptance .& angle, """ - velc-::l|t_l,l, E - erergy
Proiectie | 2R (200 0 bl 2] g lakelion A" - center of mass, "LAB" - laboratary
apstematics Angular acceptance shape z "' corresponds ta the beam direction.
Target | 9Ee (300 ma/cmz] s mErnEln _ Mo events with V<0 in the case of
- Kinematics calculatar Elipse © * Rectangle hoh-zero karget thickness
Evereay
Fragment [C *) B5Mn 3.79 i‘:.. TKE plat Value  Vanance Momenturn acceptance
Residual (D %) 173Ho 22.34 Harizontal £ G0 05  mrad Setting Brho 51 T*m
Q-walue (Met) 125.87 MeV Yertical + a0 05  mrad Acceptance £ | 3] =
Stripper: Momentum OC -
pp Expected findl fragments Fragment to plot v BOTH fragments should pass Angular and Momentum Acceptances

238 (200 MeV/u) + Be (300 mg/om?); Settings on 120Sn;  Config: M

dp/p=1 m_[‘]o% C_final Bdbn: B3.4% <dn 1.13 o . . — .
D_final [ 170Ho: 496% o ’W Take into account a target thickness Initial emittatice
i ) Na [fast) & Yes Horizontal Angular £ i} mrad
- | TKE[EM] from spstematics 13531 ot e Wertical Angular + IT mrad
17 L | TKE[CM] from calculations 12067 o fragment (D] Energy™ + |T Mev/u
i ! Plots Broadening due to particle emizzion
I Lab CH Angulart [ 08 mrad
le0 F Covztve O ERA O BrholgZlsA aRTATAT Erery + [ BT Meviu
- O vzhvey O E&Ax ™ Brholg=2) & Ax Wz &y Energy losz and ensrgy
i | Cvziax O Erép O Brolgudy | | O Awkdy stenglng inclsion | Angular Distribution (CH)
= letS E Covebdy O Wzhph O AxbA A% phi ‘
E x (2l
E 5 | v o | X cance ISOTROPIC
7] [
o
& B E & - - L —— T T —
T lerd 3
2 r
= -
1e+3 E E
1e+2 E E
e+t J
36 6.4

Brho (Tm)
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Results

with energy loss in a target 2 Brho =49 Tm

MICHIGAN STATE

ULNIYVERSITY

Fission fragment registration efficiency
Input 2N hatch file: C:\user\cise_pp_11\CrossSections\236U_Ex20.zn
Projectile 223U (E=200.00 MeV/u; E*=20.00); kinematics of two fragment(s )(axpected final) BOTH Faﬂmems should pass
Rectangle Ang Acc (mrad) H = +60.0(0.5) V= +80.005) Momentum Acc.- +3.00 %

Final Fission Fragment Yields
Input ZN hatch file: C-\user\cllise pp_11\CrossSections\238U Ex20.zn: Targst: Be (300 mg/em?)

Projectile 238U (E=200.00 MeV/u; E*=20.00): kinematics of two fragment(s)(final) BOTH fragments shouldpass
Rectangle Ang Acc. (mrad): H = +-60.0(0.5); V = +-80.0(0.5); Momentum Acc.: +-3.00 % [ Brho = 4.900 T'm

T IEELEE
6 ER ST 6 oy -5y 9y 0y o
LR EEERER Y EEREEER R
LR R I EELEEEE T L)) R R R EELEEEEEL
EEER EELLEERE B R EBBEEREREE e e
62 SRS S LSRR AR 62 SRR AATE RN R R
ER RS T ELL EESE S L TR R R R R B R R R
ST 11 L1 EXESE R LEEEES EELEE
ERE AT Rl ELEEEE R R ] EE B A
58 EREE Ll B EEREEES 58 o S -
SRR RT | k1 ELEELE] K R
mi.m......mhwn... W
SRR L] LEl Bl EE] | E L
54 2 -0 O R B 54
LRERY] | [EEER] EI| | [ ]
' AEE
N~ [l By
N N
" | | )
c 'R RL | B ELEE Bl K c
$t o mmmqnmm...mlm.m £l BT EEE 1 E -
E SRR RET BT Bl B ELTT El [ ER) o
-l EEESELT BT BT EYET LD [ EEE E aanhEEEE fe
o a HE HEE a1 [ 1111 T EERERRR
42 1 | | | || |1 CEEERs
wennEEE T EEEEEELER
G ER | EEELEEELLEE]
| LR R
3 38 B ey
b1
L& |
3 3 wannl
] LR BT KR CERREETL L] L EREL RN
k] | IR REELET | o e Tl M % T B B e
| L ERRREEEL T LR (223 EELEEELE ]
30 EEnsaanpnaEafs 30 TRERREBARARE G
| EERERERLRREEER Whhmbbh bbb
LEEN R EREEERE WM W W WW NN W W
(EEER R 1401 "EEEEEE
% nesunn Neutrons (N) - 26 |asnns
- "y Neutrons (N)
40 20 60 10 80 % 100 40 50 60 70 80 90 100
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28

30
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30

26
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Results

Fission fragment registration efficiency
Input ZN batch file: C-\usericllise pp_11\CrossSections\238U_Ex20.zn; Target: Be (300 mg/cm2)
Projectile 228U (E=200.00 MeV/u; E*=20.00); kinematics of two fragment(s)(final) B0TH fraaments shouldpass
Rectangie Ang Acc.(mrad): H = +60.0(0.5); V = +80.0(0.5); Momentum Ace. +3.00 %

with energy loss in a target 2 Brho =5.0 Tm

MICHIGAN STATE
UNIVYERSITY

Final Fission Fragment Yields
Input ZN batch file: C-\user\cllise pp_11\CrossSections\238U_Ex20.zn; Target: Be (300 mg/cm2)
Projectile 228U (E=200.00 MeV/u; E*=20.00); kinematics of two fragment(s)(final) BOTH fragments should pass
Rectangie Ang Acc.(mrad). H = +60.000.5); V = +80.0(0.5); Momentum Acc.: +-3.00 % (@4Brio = 5.000 T'm

I-'n”
Ny
tEEEELEE
EEEEEEEEELEEEY
..'B‘-‘E'BE‘B'%'B..IBQ
B B B8 % 0 %0 %5 "o %0 06 S e
EELEEEEEEET R B
EEEEEEEELEL ] EEERR
EEEEREEEREL L EL R
EEESEss v SEEEEE Y%
FEEELERENT | EEERN
| EEEERL- LT ] ELERREE
L EEEEREED T ELER AR
b EREER RS LT L] KRR
| EEEEEEELL] [ EERERE
| ] EEEEEET | EEERRRS
L] 1 | BEEEEL] | | EEEEREEE
I 5 5 = e
SEENNEEEEEENES S
FEEEENENEEEEEE sy -
L [T LT ] EEEEEEEE
bl | [T T T T T 1T L
NN = e
FEANEEEEEENEEES v e =
EEEEEEEER] [ [ | ERLERRER
b LR R L] [ [ ERERE R
L EEERELL] [ [EEERERR
] FEEEELL] | I TEEEREEE:
EEEEREE LT T T EEEEEEE
EEEssSSEEEEE S5
L EEEREEL L L EEEE R R R R
LEEEEET I T EEEE R L A
EEra e EEEE Y e
B fu- ot O B e e e e e
L ELEL L EEEE Y
R R EREEL L EEE LY
T MEERRE RS
pEBERRRERR SRR
LRI R
I T REELEEERER R
LR ]
-5 . g
LR ]

Protons (Z)

1610
0.010

Neutrons (N)
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.59 Results : with energy loss in a target 2 Brho=4.7& 5.1 Tm o+

Fission fragment registration efficiency Final Fission Fragment Yields
Input ZN batch file: C-\user\cllise pp_11\CrossSections\238U_Ex20.zn; Target: Be (300 mg/cm?) Input ZN batch file: C:\userlc\lise_pp_11\CrossSections\238U_Ex20.zn:
Proectile 228U (E=200.00 MeV/u; E*=20.00); kinemalics of two fragment(s)(final) BOTHagqen i Projectile 238U (E=200.00 MeV/u; E*=20.00); kinemafics of two fragment(s)(final) 5“THraoments shouldpass
Rectangie Ang Acc.(mrad): H = +60.0(0.5); V = +80.0(0.5); Momentum Acc.: +-3.00 % @ Brho = 4.700 T'm Rectangle Ang Acc.(mrad). H = +60.0(0.5); V= +-80.0(0.5);, Momentum Acc - +-3.00 % @|Brho = 5.100 T'm
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Results :

MICHIGAN STATE

NSCLE v

Fission fragment registration efficiency
Input ZN batch file: C:lusericllise_pp_11\CrossSections\238U_Ex20.zn
Projectile 238U (E=200.00 MeV/u; E*=20.00); kinematics of two fragment(s)(final) BOTHagmen's shouldpass
Rectange Ang Acc.(mrad): H = +-60.0(0.0); V = +80.0(0.5)
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NO energy loss in a target; 100% momentum acceptance

ULNIYVERSITY

Final Fission Fragment Yields
Input ZN batch file: C:luser\cllise_pp_11\CrossSections\238U_Ex20.zn
Projectile 2380 (E=200.00 MeV/u: E*=20.00): kinematics of two fragment(s)(final) BOTH fragments should pe
Rectangle Ang.Acc.(mrad): H=+-60.0(0.0); V = +-80.0(0.5)




MICHIGAN STATE
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Onfa Final fragment iterations Il e

NSCL

Final fission fragments are used in an input ZN-file.
But initially in the Kinematics Calculator excited C* and D* fragments are used.
For example we need to calculate a **>Pd fragment transmission:

Regular mode Batch mode
— Participantz ME
[Me]
M B earn ||238L| | 47.31 l EREAKUP [FISSION) B 115Pd | BREAKLIP [FISSION)
B TEITQE—": || 9Be I PfDiECtilE I 230 | [EDDD MEI'I.I'I."IU] Pfl:liE!l:tilE! I 23aU [2':":”:' ME’VE‘IU]
s Target | 9Be \ Taget | JBe
: . : . Ex.
D* Fesidusl |[723Pd 60,43 T —— Eseneng LISE* is looking for more | (Froaem T T T7ord H;E;gy
Lt N probable  excited fission e
Residual (D% | 123Pd | 20.78 fragment (here U8Pd* for esidual (07 | 120Pd | 21.84
Q-value [Mev) 165,68 MeY . : : Q-value (MeV] | 169.52 MeV
(Mev] | 15pd) by iterations for the

Expected final fragments

‘ I:_finall 113Pd: 48.1% <|:In:>| 236

D_final | 120Pd: 59.7% <dn

TK.E[CH)] from syztematics l 167.7R
TKE[CM] from calculations I 16242

initial final fragment

C_fimal | 115Pd: 19.9% <dm> | 336

D_finall 118Pd: 54.5% <dnz I 2.4k

TKE[CH] from systematics 167.78
TKE[CH] from calculations I 163.15
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