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LISE** example file:
. . ] . B fission2.|pg_ |
® AcceSS to the FISSIOn Klnematlc MC Calculator http://lise.nscl.msu.edu/10_1/fission2.lpp

* New features of the Fission Kinematic MC Calculator
« Plotting two fission fragments simultaneously
« Passing two fission fragments simultaneously
o Angular Acceptance
o Momentum Acceptance
o Angular Acceptance & Momentum Acceptance
« Using non-zero target thickness
» Acceptances and non-zero target thickness
« Some other plots.....
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Access to the Fission Kinematic MC Calculator
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@ Se New features of the Fission Kinematic MC Calculator eHIGAR S
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2D fragment plot (Monte Carlo)
e —

I BREAKLP [FISSION] —Excitations————— |~ Acceptances [in caze of C_final fragment plat) . M 0 m e ntu m
oy — dngular Acceptance E-I"-:-Ili' - angle, "\"f” ° VEIDCIE:E;IE“I- EHEIQ}' acce tance |nSte ad
b oy S LT "Ch" - center of mass, "LAB" - laboratary
Projectile I 238U 200.0 Me¥ Al systematics #ngular acceptance shape——————— "z " coresponds to the beam direction. p .
T arget 9Be - Ma events with ¥z<0 in the caze of
g I E?;S;;?cﬂligqculatar ’7 Elipze ¢ Rectangle non-zero target thickness the p revious
Ex.energy

pseudo-energy
Fragment [C *] I 97Rhb I 1833 t’l, TKE plot | Value  Mariance Momentum acceptance
Residual D *] I 141Cs I 22,81 Harizantaltl 3000 I 05 mrad Setting Brho I BE1Z  T'm acceptance
[-value [Mev) I 159.88 Mev Wertical + | 3000 I 05  mrad Arceptance I 1000 4

— Expected final fragments —————————————————  ~ Fragment ta plot

E_finall 95Rb: 43.5% «dn I 251

" Excited [C %)

D_finall 1380 48 0% adhn I 288 r. Expocted final — Take into account a target thickness — Initial emittance

) T final No [fast] " Yes Hornzontal Angular + I ] mrad
TK.E[CH] from systematics 161.87 I 0
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TKE[CMK] fram calculations l 15652 r fragment D] Energy™ + I n et fu
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after the reaction I - - —
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i ISOTROPIC

Main new feature to start
“Brho” plots plotting and passing two
fission fragments
simultaneously
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S | E'se Plotting two fission fragments simultaneously (A vs. Energy) L IASrar e

add conjugated

r add conjugated
fragrment [C1]

fragrment [D1]

9%SRb fragment kinematics (expected final) SRb & 193Cs fragment kinematics (expected final
238 => 95Rb(97Rb*) + 138Cs(141Cs*)  (Projectile Energy : 200.00 Me\V/u) 2381 => 95RDb(%7Rb*) + 138Cs(141Cs*)  (Projectile Energy : 200.00 MeV/u)
Q reaction: 159.88 MeV (Excitations 20.0=>18.4+22.5); Angular Distribution (CM): Iso Q reaction: 159.88 MeV (Excitations 20.0=>18.4+22.3); Angular Distribution (CM): Isotrc
Rectangle Ang.Acceptance (mrad): H = 3000.0(0.5); V = 3000.0(0.5) Rectangle Ang.Acceptance (mrad): H = 3000.0(0.3); V = 3000.0(0.5)
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50 | ] 50 ]
30} ] 30} ]
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E [Lab-MeV/u] ?'-iear%iiis'-.nse-website'-.10 1\fission2.Iool E [Lab-MeV/u]
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On Plotting two fission fragments simultaneously (Ax & A vs. Brho)

{+ Brho [qg=2] & A

v add conjugated
ragment (L) (" Btha [g=2) & Ax
*“Rb & 1*Cs fragment kinematics (expected final) Rb & 193Cs fragment kinematics (expected final)
20 => SRb(RY*) + THCs(Cs") — (Projectile Energy : 200.00 MeViu) 238 => %Rb(97Rb*) + 13Cs(141Cs*)  (Projectile Energy : 200.00 MeVi/u)
Qreaction: 19,88 MeV (Excitations 20.0=>18.4+22.5), Angular Distibution (CM):sotropic Q reaction: 159.88 MeV (Excitations 20.0=>18.4+22.5); Angular Distribution (CM): Isotro
__ Rectangle Ang Acceptance (mrad): H=30000(0.5; V=30000005) Rectangle Ang.Acceptance (mrad): H = 3000.0(0.5); V = 3000.0(0.5)
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On - Passing two fission fragments simultaneously  IBRSAEY DhE

NSCL

E. PELLEREALU et al. PHYSICAL REVIEW C 95, 054603 (2017)

Twin MUSIC
Active (AE,B)12
Two-fission registration setups (SOFIA, SAMURAI ) use a _ T?m_::____ —
wide aperture magnet : large A, angular acceptance, o o —
moderate A, (vertical gap), and large Brho-acceptance L targets
START
central cathode -
anode plane ——

ToF wall
flight path ~ 7.5 m

Lets start with angular acceptances:

FIG. 4. Schematic view of the SOFIA setup to identify the nuclear

mass and charge of both fission fragments in coincidence (top view,
—Acceptances [in caze of C_final fragment plat) not on scale).

— Angular Acceptance “A" - angle, "V - velocity, "E" - enengy
"Ch" - center of mass, "'LAB" - laboratony
"z " comezpondsz ta the beam direction.
Mo events with Wz<0 in the case of

|'.-'-"-.ngular acceptance thape

Elipse  * Rectangle non-zero target thickness
Value Y anance — Momentum acceptance
Horizortal 2 | 150 | 05 rmrad SettingBrho | 5612 T'm
Wertical il 1] I 05  mrad Acceptance * I 1000 b4 Unchecked - at IeaSt one fragment ShOUId paSS to register
[T BOTH fragments should pass Angular and Mamentum Acceptances ] Ch ec ked . BOTH fragments thlS ﬁSSion event
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On Passing two fission fragments simultaneously (Angular acceptance) </t

—Acceptances [in caze of C_final fragment plot)

—Acceptances [in caze of C_final fragment plat]

—&ngular Acceptance———————————— | "A" - angle, "W" - velacity, "E" - energy
"Ch" - center of mass, "LAB" - labaratory
"z " corresponds to the beam direction,
Mo events with %2<0 in the case of

Elipse ¢~ % Fectangle hor-zero target thickness

—&ngular Acceptance——————————— | "A" - angle, """ - velocity, "E" - energy
"ChA" - center of mazs, "LAB" - labaratory
"z "' comezponds to the beam direction.
Mo events with Wz<0 in the case of

Angular acceptance thape
’7 Elipze & & Rectangle nar-zera karget thickness

"Angular acceptance shape

Walue  Varance ~ Momentur acceptance Value  Vanance — Momentum acceptance

Horizontaltl 180 I 05  mrad Setting Brho I BE1Z2  T'm Hnrizontalil 180 I 05  rmrad SettingErhoI 5E12Z  T'm
Wertical il L] I 05  mrad Acceptanceil 1000 4 ertical il B0 I 05  rmrad .t’-‘«c-:eptan-:etl 1000 F4

[~ BOTH fragments should pass Angular and Momentum Acceptances v BOTH fragments should pass Angular and Momentum Acceptances
SRb & 138Cs fragment kinematics (expected final) 95Rb & 138Cs fragment kinematics (expected final) (BOTHIragments should)
238 => BRb(97Rb*) + 138Cs(141Cs*)  (Projectile Energy : 200.00 MeV/u) 238U => %Rb('Rb*) + 1#6Cs(141Cs*)  (Projectile Energy : 200.00 MeV/u)
Q reaction: 159.88 MeV (Excitations 20.0=>18.4+22.5); Angular Distribution (CM): Isotropic Q reaction: 153-88t MelV g\Excgahonst 20-0=>1864f§2_-51);5 ) grbgglarv Dlstsn%tlgns (CM): Isotropic
Rectangle Ang.Acceptance (mrad): H = 150.0(0.5); V = 50.0(0.5) _ _ ectangle Ang-Acceptance (mrad): H = 150.0(0.5); V= 500(05) _
P i 70 e =
" | i Efficiency = 100% Efficiency = 75.3%
50 SUM | 50 8.28%5 1
4.450e+05 CPU speed
CPg;’:ed 0 pps
30 ] 30 ]
= )
o} 8 ] 10 E ]
£ 2
0 1]
-
-10 2 ] 10 ';' J
b <
<
-30 : -30 ]
-50 ] 50 ]
70 1 TR .
4.9 51 53 55 57 59 A 29 5.1 53 55 57 59 A1

Brho [T*m] s Brho [T*m]
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© s Passing two fission fragments simultaneously (Momentum Acceptance) < :«.i1

Let's use 4 Brho settings with SRb & 138Cs fragment kinematics (expected final)
+5% momentum acceptance at 2381 => 9Rb(9Rb*) + 138Cs(141Cs*) (Projectile Energy : 200.00 MeV/u)
_ % . Q reaction: 159.88 MeV (Excitations.20.0=>18.4+22.3); _Angular Distribution (CM): Isotropic
Brho0 - 5'1’ 5-3’ 5'5’ 5.7 T*m . Recfangle Ang.Acceptarice (mrad): H = 3000,0(0.5); V = 3000.0(0.5)
70l ! ] ; | - - ; - o]
: :
|
50 | I :
|
30} 1
=)
u 10 | -
£
Q2
©
= -10 -
%
=
-30 t .
-50 t .
-70 t .
5 5.2 54 5.8 A
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O Passing two fission fragments simultaneously : Brho = 5.1 Tm

—Acceptances (in caze of C_final fragment plot)

—Angular Acceptance

Angular acceptance shape
’7 Elipse ¢ & Fectangle

Walue Warance

Horizontaltl 3000 I 05  mrad
\-"ertic:altl 3000 I 05  mrad

UA' - angle, "W - velocity, "E" - energy
"Ch" - center of mags, "LAB" - laboratory
"'z " comezponds to the beam direction.
Mo events with Wz« 0 in the case of
naon-zera target thickness

— Momentun acceptance

SettingBrhoI 51 T*m

Acceptance I 5 k4

[~ BOTH fragments should pass Angular and Momentum Acceptances

9SRb & 138Cs fragment Kinematics (expected final)
238) => 95Rb(Y'Rb*) + 138Cs(141Cs*) (Projectile Energy : 200.00 MeV/u)

Q reaction: 159.88 MeV (Excitations 20.0=>18.4+22.5),

Angular Distribution (CM): Isotroj

ctangle Ang.Acceptance (mrad): H = 3000.0(0.5); V = 3000.0(0.5); Momentum Acceptance : 5.00 % @

70 |
SUM
5.344e+05
CPU speed
50} 0 pps
. . _ o
30l Efficiency = 78%
T
10} £
g
=]
[y]
=
10} L
<
-30
-50
70
160 170 180 190 200 210 220 230 240
106:34

envices\lise-website\10_1fission2.1pp]

E [Lab-MeV/u]

70
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10
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—Acceptances [in case of C_final fragment plat]

"A'" - angle, """ - welocity, "E"' - energy
"Ch" - center of mazz, "LAR" - laboratary
"z "' corresponds to the beam direction.
Mo ewvents with Wz<0 in the caze of
nar-zera target thickness

—Angular Acceptance

Angular acceptance shape
’7 Elipse & & Rectangle

Value  Wanance — Momentum acceptance
Horizontaltl 3000 I 05  mrad Setting Brho I 5.1 T*m

Vertical tl 3000 I 05  mrad Acceptancetl 5 z

[W BOTH fragments should pass Angular and Momentum Acceptances

S

SRb & 138Cs fragment kinematics (expected final) BOTH fragments should

28|) => BRb(%'RH*) + 138Cs("4'Cs*)  (Projectile Energy : 200.00 MeV/u)
Q reaction: 159.88 MeV (Excitations 20.0=>18.4+22.5); Angular Distribution (CM): |sotropic
Rectangle Ang.Acceptance (mrad): H = 3000.0(0.5); V = 3000.0(0.5); Momentum Acceptance : 5.00 % @ Brho = 5.10

Ax [Lab-mrad]

SUM
0.000e+00
CPU speed
0 pps

Efficiency = 0%

160

170 180 190 200 210 220 230 Mn
E [Lab-MeV/u]
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On Passing two fission fragments simultaneously : Brho = 5.3 Tm

—Acceptances [in case of C_final fragment plot]

"4 - angle, " - welocity, "E" - energy
"Ch" - center of mass, "LAB" - laboratomy
"'z "' coresponds to the beam direction,
Mo events with Wz<0 in the case of

non-zero target thickness

— Angular Acceptance

Angular acceptance shape
’7 Elipse (¢ Rectangle

— Momentum acceptance

Horizontaltl 3000 I 05  morad SettingBrhoI 5.3 T*m
Wertical il 3000 I 05  mrad .-’-‘n.c-:eptancetl 5 iz

[~ BOTH fragmerts should pass Angular and Momenturn Acceptances

Walue Warance

BRb & 138Cs fragment kinematics (expected final)
238 => %Rp(Rb*) + 138Cs(™4'Cs*)  (Projectile Energy : 200.00 MeV/u)
Q reaction: 159.88 MeV (Excitations 20.0=>18.4+22.5); Angular Distribution (CM): Isotropic
Rectangle Ang.Acceptance (mrad): H = 3000.0(0.5); V = 3000.0(0.5); Momentum Acceptance : 5.00 % @ Brho = 5.30(

70 SUM
2.048e+06
CPU speed
0 pps
50 1
Efficiency = 100%
30
T
10 u
£
e}
]
=
0 %
<
-30
-50
-70
160 170 180 190 200 210 220 230 240

websitel10_1¥ission2.Ipp]

E [Lab-MeV/u]

—Acceptances (in caze of C_final fragment plot)

"a" - angle, "W - velocity, "E" - energy
"CM" - center of mass, "LAB" - labarataory
"'z " comrezponds to the beam direction.
Mo events with Yz<0 in the caze of

non-zero target thickness

—Angular Acceptance

Angular acceptance shape
’7 Elipse ¢~ {* Rectangle

— Momentum acceptance

Horizontalil 3000 I 05  mrad SettingErhoI 5.3 T*m
Wertical iI 3000 I 05  mrad Acceptancetl 5 kS

[¥ BOTH hragments should pass Angular and Mamentum Acceptances

W alue Wariahoe

70

50

30

10

-70

36

acllicawaheitel1n 1\Viceinn? Innl

SRb & 1383Cs fragment kinematics (expected final) BOTH fragments should
238 => 9Rp(YRb*) + 138Cs(141Cs*)  (Projectile Energy : 200.00 MeV/u)
Q reaction: 159.88 MeV (Excitations 20.0=>18.4+22.5); Angular Distribution (CM): Isotropic
Rectangle Ang.Acceptance (mrad): H = 3000.0(0.5); V = 3000.0(0.5); Momentum Acceptance : 5.00 % @ Brho = 5.3(

Ax [Lab-mrad]

Sum
3.860e+05
CPU speed

0 pps

Efficiency = 37.2% |

160

170 180 190 200 210 220 230 240
E [Lab-MeV/u]
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O El'se Passing two fission fragments simultaneously : Brho = 5.5 Tm UNTVERSITY
—Acceptances [in case of C_final fragment plat) —Acceptances (in case of C_final fragment plat]
e e e [ FR T Y
#ngular acceptance shaps—————— "z " comesponds to the beam direction. Angular acceptance shape "z " conesponds to the beam direction.
Mo events with Y240 in the case of Mo events with Vz< 0 in the case of
’7 Elipse ¢ ¥ Rectangls non-zero target thickness ’7 Elipse © ¢ Rectangle non-zero target thickness
Value  Wariance — Momentum acceptance YWalue  Wariance ~ Momentum acceptance
Huarizontal £ | 3000 | 05  mrad Setting Brho | 85 Trm Horizontal + | 3000 | 05 mrad Setting Brho | 55 T*m
Vertical + I 3000 I 05  mrad Acceptance + I 5 b4 \-"erti;:sl s 3000 [ 05 rorad Acceptance + [ ¢ 4
[~ BOTH fragments should pass Angular and Momentum Acceptances P( BOTH fragments should pass Angular and Momentum Acceptances
BRb & 138Cs fragment kinematics (expected final) SRb & 138Cs fragment kinematics (expected final) BOTH fragments should
238 => 95Rb(Rb*) + 138Cs(41Cs*)  (Projectile Energy : 200.00 MeViu) 238 => 9Rp(¥Rb*) + 138Cs("4'Cs*)  (Projectile Energy : 200.00 MeV/u)
Q reaction: 159.88 MeV (Excitations 20.0=>18.4+22.5); Angular Distribution (CM): Isotropic Q reaction: 159.88 MeV (Excitations 20.0=>18.4+22.5); Angular Distribution (CM): Isotropic
Rectangle Ang.Acceptance (mrad): H = 3000.0(0.5); V = 3000.0(0.5); Momentum Acceptance : 5.00 % @ Brho = 5.5( Rectangle Ang.Acceptance (mrad): H = 3000.0(0.5); V = 3000.0(0.5); Momentum Acceptance : 5.00 % @ Brho = 5.5(
70 : 355005 1 Efficiency = §7.9% |
; CPU speed i
0 pps
50 .. - J 50 i
fficiency = 79.9%
30 . 30 i
SUM
77256405
— — CPU speed
10 g 4 10 g 0 pps J
1. 1.
E E
2 2
A0 3 | o} 3 ]
X
b <
-30 ] =30 J
-50 4 -50 J
-70 ' ] 70 S |
160 170 180 190 200 210 220 230 240 160 170 180 190 200 210 220 230 240
éue?s".hae--.vecsitewﬂ 1\ficeion? lopl E [Lab-MeWu] -?ﬁi:na".\ise--.ve:swte".ﬂD 1¥fission2.1pp] E [Lab'Me‘”u]
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On Passing two fission fragments simultaneously : Brho = 5.7 Tm MICHIGAN STATE

—Acceptances (in caze of C_final fragment plot) —fcceptances (in casze of C_final fragment plat]
—Angular Aoceptancs———————— | "A"- angle, V"' - velocity, "E" - energy —Angular Aoceptance————— | "A" - angle, "V - welocity, "E" - energy
"Ch"' - center of mazs, "LAB" - labaratary "Ch"' - center of mass. "LAB" - labaratary
Angular acceptance shape—————— "z "' comesponds to the beam direction. Angular acceptance shape—————— "z " comesponds to the beam direction.
Mo events with Wz<0 in the case of Mo events with Vz<0 in the case of
’7 Elipse & ' Rectangle nor-zero target thickness ’7 Elipse = (¥ Rectangle nor-zero target thickness
Value  Variance ~ Momentum acceptance Value  Variance — Momentum acceptance
Harizontal + I 3000 I 05  mrad Setting Erho I 57 T*m Harizontal + I 3000 I 05  mrad Setting Erho I 7 T=m
Vertical + I 3000 I 05  mrad Acceptance + I 5 4 Yertical + I 3000 | 05  mrad Acceptance I 5 i
[~ BOTH fragments should pass Angular and Momentum Scceptancest D( BOTH Fragments should pass Angular and Momentum Acceptances
%Rb & 138Cs fragment kinematics (expected final) SRb & 138Cs fragment kinematics (expected final) BO1H fragments should
238 => %Rp(*TRb*) + 138Cs(141Cs7) (Projectile Energy : 200.00 MeV/u) 238 => 95Rb(YRb*) + 138Cg(141Cs*) (Projectile Energy : 200.00 MeV/u)
Q reaction: 159.88 MeV (Excitations 20.0=>18.4+22.5); Angular Distribution (CM): Isotropic Q reaction: 159.88 MeV (Excitations 20.0=>18.4+22.5);  Angular Distribution (CM): Isotropic
Rectangle Ang.Acceptance (mrad): H = 3000.0(0.5); V = 3000.0(0.5); Momentum Acceptance : 5.00 % @ Brho = 5.70 Rectangle Ang.Acceptance (mrad): H = 3000.0(0.5); V = 3000.0(0.5); Momentum Acceptance : 5.00 % @ Brho = 5.70
) r r r ) r r r r r r ; —
11 — i ] 5.981e+04 ]
Efficiency = 100% o spet
. 0 pps
50 — . 50 .
1115005 Efficiency = 5.22%
CPU speed
0
30 K : 30 :
ﬁ T
= : 10 |
10 E ©
% 5
= [}
-10 » : -10 = :
¥, ¥
-30 : -30 .
-50 . -50 :
-70 : -70 :
160 170 180 190 200 210 220 230 240 160 170 180 190 200 210 220 230 240

E [Lab-Me\Hu] 3c-aa‘:ja"‘lise--.va ite\10 1\ission2.lopl E [Lab'ME\Hu]
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Angular acceptance & Momentum acceptance @ Brho =5.5 Tm I T

-70

30
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—Acceptances [in caze of C_final fragment plot)

"4 - angle, """ - velocity, "E" - energy
"Ch" - center of mass, "LAB" - laboratary
"z "' conesponds to the beam direction.
Mo events with Wz<0 in the case of
non-zero target thickness

—Angular Acceptance

Angular acceptance thape
’7 Elipse ¢ ' Rectangle

—Momenturn acceptance

Horizontaltl 1580 I 05  mrad Setting Brho I 55 T*m
Vertical tl a0 I 05  mrad .&cceptancetl 5 4

[~ BOTH fagments should pazs Angular and Momentumn Acceptances

Walue Warance

SRb & 138Cs fragment kinematics (expected final)
238) => 9Rp(YRH*) + 138Cs("4'Cs*)  (Projectile Energy : 200.00 MeV/u)
Q reaction: 159.88 MeV (Excitations 20.0=>18.4+22.5); Angular Distribution (CM): Isotropic
Rectangle Ang.Acceptance (mrad): H= 150.0(0.5); V = 50.0(0.5); Momentum Acceptance : 5.00 % @ Brho = 5.5000

- — 0 J
Efficiency =79.1%
SUmM
1.412e+06 E
CPU speed
0 pps
T 1
]
|
g
2
[
d -
]
<
160 170 180 190 200 210 220 230 240

E [Lab-MeV/u]

70

50

30

10

—Acoeptances [in case of C_final fragment plat)

"4 - angle, """ - velocity, "E" - energy
"Ch" - center of mazs, "LAB" - laboratory
"'z " comezponds to the beam direction.
Mo events with Wz<0 in the caze of
non-zero target thickness

—Angular Acceptance

Angular acceptance shape
’7 Elipse ¢ { Rectangle

Walue W atiance — Momentum acceptance

Harizantal £ 150 I 05  rmrad Setting Brho I 55 T*m
Verti;:;l + 50 | 05 rrad Accentance & | 5 kS

x BOTH fragments should pazs Angular and Momentum Acceptances

%Rb & 138Cs fragment Kinematics (expected final) BOTH fragments should

238 => %Rp(YRb*) + 138Cs(141Cs*)  (Projectile Energy : 200.00 MeV/u)
Q reaction: 159.88 MeV (Excitations 20.0=>18.4+22.5); Angular Distribution (CM): |sotropic

Rectangle Ang.Acceptance (mrad): H= 150.0(0.5); V = 50.0(0.5); Momentum Acceptance : 5.00 % @ Brho = 5.500

Efficiency =34.4% ;
SUM
2.923e+05 1
CPU speed
0 pps
T
g ]
£
e}
[}
=
] i -
<
160 170 180 190 200 210 220 230 240

ise-website\10 1\fission2 lool

E [Lab-MeV/u]
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- MICHIGAN E
Ol < Angular acceptance & Momentum acceptance @ Brho =5.5 Tm UNTVERSTTY
—Acceptances [in caze of C_final fragment plot) —Acoeptances [in case of C_final fragment plat)
—Angular Acceptance——————————————— "4 - angle, """ - velocity, "E" - energy —Angular Acceptance "4 - angle, """ - velocity, "E" - energy
--EMI'I' - center c-fdrnaﬂ}:]”L;-‘«B” -Cllgbortgtor_l,l s : " EM - center ofdmtasTl:]“L;-‘«B“ -Cllabortatory
Angular acceptance shape caresponds to the beam direchion. H H ngular acceptance shape 2 - comesponds 10 he bearn direction.
M ith z<0 i th f M b with Wz< 0 it th f
’7 Elipze ¢ & Rectangle ° B:E:ieﬂt targzét tIE'nri]c:tkr?eZzse ° T h e S am e I I ke th e p reVI O u S p ag e b Ut ’V Elipse & Rectangle : B:E:-ieﬂ tar;;t t;'n?c:k:ecszse ©
Value  Yanance — Maomentum acceptance an Oth e r re p rese ntatl O n : E n e rgy VS AY Walue  Wariance — Momentum acceptance —————————
Huorizontal + I 150 I 05  mrad Setting Brho I 55 T*m Harizontal £ 150 I 05  mrad Setting Brha I 3] T*m
Wertical + I A0 I 05  mrad Acceptance + I 5 * Verti;:;l + 50 | 05 rrad Accentance & | 5 4
[~ BOTH fagments should pazs Angular and Momentumn Acceptances x BOTH fragments should pass Angular and Momentum Acceptances
%Rb & 138Cs fragment kinematics (expected final) %Rb & 138Cs fragment kinematics (expected final) BOTH fragments should
238 => 95RB(YRb*) + 138Cs(141Cs*)  (Projectile Energy : 200.00 MeV/u) 238) => B5Rp(YRb*) + 138Cs(141Cs*)  (Projectile Energy : 200.00 MeV/u)
Q reaction: 159.88 MeV (Excitations 20.0=>18.4+22.5); Angular Distribution (CM): Isotropic Q reaction: 159.88 MeV (Excitations 20.0=>18.4+22.5); Angular Distribution (CM): Isotropic
Rectangle Ang.Acceptance (mrad): H= 150.0(0.5); V = 50.0(0.5); Momentum Acceptance : 5.00 % @ Brho = 5.500C Rectangle Ang.Acceptance (mrad): H= 150.0(0.5); V = 50.0(0.5); Momentum Acceptance : 5.00 % @ Brho = 5.500
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O Bse Using non-zero target thickness R A

2D fragment plot (Monte Carlo)
e i,

BREAKLF [FISSI0N] ~Eucitations————| - Acceptances (in case of C_final fragment plot)

take ~Angular Acceptance————————————— ”"A‘:I- angle, 'V"-veloEity,':lIE"-energy
Projectie | 2380 [200.0 Mev/u) g EASIE Chi"- center of mass, 'LAB" - laboratory
+ "Angular acceptance shape

2" carresponds to the beam diection.
[ Taiget I %Be (1 rom) ) -t ey Mo events with Vz<0 in the case of
Finematics caloulator

Elipse O Rectangle non-zero target thickness

Ex.energy
Fragment [C ] I 97Rb I 18.39 u TKE plt | Vaue  Varance —Momentum acceptance—————————
Residual (D *) l 141Cs I 2251 Harizontal £ I 150 I 05 miad Seting Brho | 5612 T'm
(-value [Mev] | 169,88 Mey Yerlical + I L] I 05 miad Acceplance + 200 4

~ Expected final hagments ———————————  ~Fragment to plat [~ BOTH fragments shauld pass Angular and Momentum Acceptances 95Rb & 138CS fl'ﬂgment klnem ﬂthS (expected flll ﬂl)
Cfinel [ SRE 435% <o [ 251 £ Exsied(C] _ — 238 => 9Rb(*'Rb*) + 138Cs(141Cs™) (Projectile Energy : 200.00 MeV/u)
D_final [ 13805 8.2% | <dvs [ 28 o B [ Tokenio accounta rget hiekness "”':a'fam'"al":e | | Target: Be (1 mm);  Q reaction: 159.88 MeV (Excitations 20.0=>18.4+22.5); Angular Distribution (CM): Isotrop
o [T QB Noffast) | @ Yes l racrtalfrgular | 0 e Rectangle Ang.Acceptance (mrad): H= 150.0(0.5); V = 50.0(0.5
TKE[CM) from systematica 161.87 add conjugated \ Vetticaldngular £ [0 miad i i i g g F? ( ) i ( _), ( i ) i
TKE[CH)] from calculations I 156,52 E fragrnent (D) Energy™ + 0 Meviu - - = 0 1
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Ol o Acceptances and non-zero target thickness RSN T

—Acceptances (in case of C_final fragment plot) —&cceptances (incase of C_final fragment plot)
-~ Angular Acceptance————— | A" -angle. ™" - velociy, "E"' - enengy —Angular Acoeptance——————— | "A" - angle. """ - velocity, "E" - energy
"CM" - center of mass, "LAB" - laboratory "CM" - center of mags. "LAB" - laboratary
Angular acceptance shape————— "'z " comesponds to the bearn direction. Angular acceptance thape "'z "' comesponds to the beamn direction,
Mo events with Wz<0 in the case of Mo events with Wz<0 in the casze of
’7 Elipze & % Rectangle non-zero target thickness ’V Elipze ¢ * Rectangle non-zero target thickness
alue Yariance — Momentum acceptance———————————— Walue ' anance — Momentum acceptance
Harizantal £ I 180 I 05  mrad Setting Brho I 53 T*m Harizontal £ I 150 I 05  rmrad Setting Brho I 5.3 T*m
Yertical il B0 I 05  rmrad Acceptance £ I 5 4 Wertical + I 50 I 05  rmrad Acceptance £ I 5 4
[~ BOTH fragments should pass Angular and Momentum Acceptances K' BOTH fragments should pass Angular and Momentum Acceptances)
%Rb & 138Cs fragment Kinematics (expected final) SRb & 138Cs fragment kinematics (expected final) BOTH fragments should
238 => 9Rp(RL*) + 138Cs("41Cs*)  (Projectile Energy : 200.00 MeV/u) 238 => 9Rb(7Rb*) + 138Cs(14'Cs*)  (Projectile Energy : 200.00 MeV/u)
Target: Be (1 mm);  Qreaction: 159.88 MeV (Excitations 20.0=>18.4+22.5); Angular Distribution (CM): |sotrof Target: Be (1 mm);  Qreaction: 159.88 MeV (Excitations 20.0=>18.4+22.5); Angular Distribution (CM): Isotrop
Rectangle Ang.Acceptance (mrad): H= 150.0(0.5); V = 50.0(0.5); Momentum Acceptance : 5.00 % @ Brho = 5.300! Rectangle Ang.Acceptance (mrad): H= 150.0(0.5); V = 50.0(0.5); Momentum Acceptance : 5.00 % @ Brho = 5.300(
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SRb & 18Cs fragment kinematics (expected final) BOTH fragments should p:
238 => 9Rb(%Rb*) + 138Cs(M1Cs*)  (Projectile Energy : 200.00 MeV/u)
Q reaction: 159.88 MeV (Excitations 20.0=>18.4+22.5); Angular Distribution (CM): Isotropic
Ellipse Ang Acceptance (mrad): H= 100.0(0.5); V = 40.0(0.5); Momentum Acceptance : 7.00 % @ Brho = 5.3000 T*r

Some other plots.....

%Rb & 133Cs fragment kinematics (expected final) BOTH fragments should pas
238 => %Rp(7Rb*) + 138Cs("*1Cs*)  (Projectile Energy : 200.00 MeV/u)
Qreaction: 159.88 MeV (Excitations 20.0=>18.4+22.5); Angular Distribution (CM): Isotropic
Ellipse Ang Acceptance (mrad): H=100.0(0.5); V= 40.0(0.5); Momentum Acceptance : 7.00 % @ Brho = 5.3000 T*m
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PRb & 18Cs fragment kinematics (expected final) %Rb & 13Cs fragment kinematics (expected final) BOTH fragments should p
298U => BRb(TRY’) + 1¥Cs(1Cs™) (Projectle Energy : 20000 MeViv) 228 =» %Rp(TRE") + %Cs(H1Cs")  (Projectle Energy : 20000 MeViy)
) Qreaction: 159.88 MeV (Excitations 20.0=>18.4+22.5);  Angular Distribution (CM): Isotropic Q reaction: 159,88 MeV (Excitations 20.0=>18.4+22.5), Angular Distribution (CM): Isotropic
Eliipse Ang.Acceptance (mrad): H=100.0(0.5); V = 40.0(0.5); Momentum Acceptance : 7.00 % @ Brho = 5.2000 T*m Ellipse Ang Acceptance (mrad): H = 80.0(0.5): V = 40.0{0.5);, Momentum Acceptance : 4.00 % @ Brho = 5.3000 T*n
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%Rb & 40Cs fragment Kinematics (expected final) BOTH fragments should pa

238 => %Rp(YTRp*) + 40Cs("41Cs*)  (Projectile Energy : 140.00 MeV/u)
Qreaction: 159.88 MeV (Excitations 0.0=>9.7+11.2); Angular Distribution (CM): Isotropic
Ellipse Ang.Acceptance (mrad): H = 90.0(0.5); V= 75.0(0.5); Momentum Acceptance : 6.00 % @ Brho = 4.6000 T*m
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SRb & 138Cs fragment kinematics (expected final)

238y => %Rb(%'Rb*) + 138Cs(1Cs*)  (Projectile Energy : 200.00 MeV/u)
Qreaction: 159.88 MeV (Excitations 20.0=>18.4+22.5); Angular Distribution (CM): Isotropic
Ellipse Ang.Acceptance (mrad): H=100.0(0.5); V = 40.0(0.5); Momentum Acceptance : 7.00 % @ Brho = 5.3000 T*n
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