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Pion rejection with HEX 1+6 clusterin

PVDIS configuration, no background, >94% electron efficiency for all p-bins

Preshower VS E/p PS-E/p cut efficiency
%. 12. — T L.:.‘_ e g .. T ] g.ma: .
o *°F E Dot .
E E 2 - o* 7
5 08F - ] £ F ]
z E 3 Ub.o12| .
-g OTE E : ]
E E 0.01
O 08F = = m
o E E - ]
0.5F ] 0.008f- % .
: .
0.3F = N ]
S 3 0.004 «} %
0.2F = o % ]
. o * N
0.1 = 0‘002: b
of L L L L 1 = o
E/p Momentum (GeV)
Preshower VS p ElpVSp
~>-- 1;”””“””””””ILH TTTT !II'I'II.III'“_; '-9'1 AR R LR RS R R RN R IR
[T = E w [
(¢ 09F E B : - o @ ]
S = . 1 Y] . - 5
5 08F :
Q - E
2 oE E -
S E 08
D 06fF [
o F -
0.5F 06
= 0.47
0.3f B
0.2F B
02
0.1F B
Pl ol e A i A Y PP AU PN I P A APOS i rmo =
2 25 3 35 4 45 5 55 B B5 7 2 25 3 35 4 45 &5 55 8 65 7
p (GeV/c) p (GeV/c)

Jin Huang <jinhuang@jlab.org> EC group Internal Communication



Background simulation

Example: photon response

Probability Distr. for Preshower Scint. Energy Deposition Probability Distr. for Shower Scint. Energy Depasltlan.‘Em.I
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For PVDIS , MIP rate distribution
Dominated by pion and electrons

EM Background on Forward ECal in Layers (Red: e, Blue: v, Green: 1", Yellow: 1}
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The result is still under check

» Simulated 1+6 shower cluster + (10cm)? preshower for pion +
electron bgd (do we still have direct photon sight on baffle?)

» It did lead to significant change in pion rejection due to pile ups

Preshower VS E/p PS-E/p cut efficiency
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Lots of back
scattering!

Scintillator
Thickness = g mm

Preshower Pb

Preshower Scint
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Simulated efficiency & rejection

- Electron

- Pion

- Photon

Energy range: 1-7 GeV, flat phase space for SIDIS-forward

Photon-rejection scintillator response “hoton-rejection scintillator response
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Simulated efficiency & rejection

» Most photon focus on lower energy side (1, decay)
» And lower energy photon produce less back scattering

» Therefore, do the study again with 1<E <2 GeV _ Electron
1<E <2 GeV -Pion
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Pile up on background

» Also from Jan: MIP rate on scintillator is 20% for 60
segments, which dominate the rejection

» More fine segmentation pursued
» Suggest sector shape, better match shower triggers
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How signal looks like

30 sectors 60 sectors
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