Simulation of Neutron Wall and Charged Particle Veto wall

Jiashen Tang, NSCL, MSU and The Chinese University of Hong Kong
Advisor: Prof. Betty Tsang

Motivation Veto Wall geometry Proton’s and neutron’s spectrum
= Constrain the stiffness in Nucleus Equation of State using neutron/proton (n/p) Veto Wall 100,000 emitted =~ "W-EneroyT-Time :
emission ratio during Heavy lon Collision Neutron Wall 10 MeV to 250 MeV w= ' Protons that will |Memx s
n ' ' ' ' ) ] s0F- he stopped in NW |suoery 172
Detection .Of neutrons prl.marlly relies on hoton™ neutron High energy protons that;m; PP v
the detection of the recoliled protons yvhen neutron proton  After > punch through the NW 2
neutrons scatter off protons m_the SC|r_1t|IIators. ®—) | | recoil proton Tota Kinsti Energy of neutror Seo
Thus the neutron detection efficiency Is low interaction O excites scintillation Less clear line: ~
- . &) A 30
and the neutron detectors are also sensitive e = 25 horizontal bars : Se—f
: : photon from molecule’s .. . e - due to Overlap inVW 53 =
to charged particles, which are detected de-excitation = Liquid scintillator o= R X
. 0 - o s E; . - e e L 0
= Charged particles need to be removed for obtaining clean neutron data .
Previ . 1 x . S . hamb Interact twice O TOF: Time used to travel from
i .
i rf\./IOUS Z):p?rlmetnt. ?]. Smad Veti). allrray (:rl:tﬁl ﬁ real(;.thI).n.E (C:Iattetrlnt%) CI amaper, ] ® Lose more energy source to Neutron Wall
d'u IS unall3 e to veto charged particles with hig m”u Iplicity due to the large AN . \Source In VW Increase in TOF corresponds
Istance between proton veto array to neutron wall array N Co to decrease in K.E.
Neutron E) E 100,000 emitted W ey T
@ : : : . . : _Energy:NW _Time
£ EE % proton Side View  TopView 3 mm 10 MeV to 250 MeV % :
- | - ) " ' Entries 17452
=~ o leuter - e L ean x )
S s0— B Cleuteron overlap sof- ETS”’ ‘?E
= ; l 80— tdDevx 10.
& 405_ — Std Devy 1853
% , .. ?n;—
=~ 30f No gap between Is there a h't_'n VW Most of the neutrons Em;
g b veto bars CorrgsponQIng to reside at the bottom =&
that signal in NW? o MO
' s 10E - % gsn:—
Proton | L 4 u e =
oo et I TR AN o R The Neutron Y% 5L af
— Ll Al i _ 0 20 40 60 120 140 160 180 200 Wall are . oE-
o TOF (ns) They lose very little energy’:
¥ Beam ] ] . O
jca Sharp slanted lines are charged particles completely | abeled as in Neutron Wall ’
which are not completely removed covered by Veto proton
Wall
~ O 0 2TNOC ~Q 0 ~E
NW_Energy:NW_Time {label==0} NW_Energy:NW_Time {label==0}
100 __h 100 - . __h
geng 99% protons are cnres 628 > - 16% neutrons are cnries 19999
it i NWDetectedPositionY:NWDetectedPositionX E_ ) removed from Meany 10.89 BDE_ missed In nelJtron,S Mean y 13'5?}
V/DetectedPositionY:VWDetectedPositiogX _ o . - an:_ - . Std Dev x 7.818 ZSD:— Std Devx 10.52
“:;i / E%tgés; 0?0[;2131 sné 100 MeV Mr;an; 8.1;%2;55 E ?Dé B prOtOn S Spectrum Std Devy 20.01 E ?Di_ .. SpeCtrum o | Std Dev y 1?.9;5
ety [ = i3  E— =T Project a cone with oo B
az;: thathassignal_g \ 150 ; -. - : M:__, - 200 base d|ameter D — 120 §5n;— §5n;—
e oy A mm onto veto wall S <3
. SN FTRUTRESR—— SO ———————— - 40g ' o bo 400 30— 30—
= N e BN > E > E
e o _ Q 20 (])2'35—
Coiq%o sln alu 410 -2|u” f|} 2|n 4|o 'sln‘ slu 00 ° 2|° I“'lﬂ‘ IE'l“I 80 100 ° |_|CJ 102— _ |_|CJ 102—
: . = it it i | | = cidiiza i,
o _‘ |s there a signal in VW L . TOFE (ns
mOE — I\;et:/e osi |on§. etectedPosi mnnEmrieis hmom Wlthln the Cone,S =
: base?
o B S : = Ul C - JJ C U U C ove pPIrotld - C U
- outron date
O:su— . E BEZ N4 C U Al C CcU allel dppu J P0G U C 010
*§— ::;f:;'.‘“::f;i‘;‘* 1T & Der provide ¢ C ormadtic C 0 need 1o compensate
dQQDD ‘ I-SDI I I-SOI I |-40‘ ‘ I-EIZII I If.‘iI I IEDI ‘ ‘40| I ISDI I ISOH ‘100 0 . - . . - - ' - -

ACKNOWLEDGEMENTS:
Pierre Morfouace, Kuan Zhu who ensure the smooth running of simulation MICHIGAN STATE TheNSCLis funded in part by Michigan State
program University and the National Science Foundation.

Prof. M.C. Chu who makes SURE program possible. UNIVERSITY

THE CHINESE UNIVERSITY OF HONG KONG



