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Setup - PVDIS configuration simulated

» A 2-radiation length thick Pb plate and 2 cm thick scintillator plate was added
to the default Shashlik calorimeter (1.5 mm scint + 0.5 mm Pb per layer)

» Shashlik calorimeter have a single readout, serve as shower detector

» Shower length =18 Xo with 1.5mm Scint —o.5mm Pb sandwiches
1/Sqrt(E) energy resolution : AE/E ~5%/+/ (E)
compared with pure shashlik conf. with 4%/+/ (E)

* 2 Xo Lead
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Preshower response

Preshower alone, cut eff.

~15% (pion) VS ~95% (electron)
Similar performance for Shashlik
preshower

Legend : Electron; Pion; Muon

Preshower response
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Momentum dependent cuts and eff.
Preshower cut only

Shown in last meeting, which is consistent level compared with Shashlyk preshower
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Preshower + shower rejection
- not better than full Shashlik design

Preshower VS E/p

Electron

Pion

Preshower (GeV)

o o
[=2] [o2]

e
=

0.2

Preshower VS Eip

-
I

-
¥}

Preshower (GeV)

o

e

-
Y

-
[N}

-

a!.u. T

A

-
A
[N}

E/p

0

PS-E/p cut efficiency

>
o8
®

Do
=

U} o4

0.92

0.9

0.88

0.86

0.84

0.82

0.8

5

m

3

35

4 45 5 55 6 65
Momentum (GeV)

PS-E/p cut efficiency

0
aaa

"
*

0.015

——

0.0

=

0.005

(=]
NTTTTT

5

Lolgl |
-

6 7
Momentum (GeV

8
)



Other choice? Radiator thickness scan

Energy deposition in scintillator pad

Electron Energy Distribution VS xo Pion Energy Distribution VS Xo Efficiency for e (Red) and 1" (Blue)
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Give another try: radiator = 3 X_Lead

» Resolution is significantly degraded with 3X passive
radiator

E/p resolution VS p

0.09

0.08

Significant
contribution of 1/E
term (~10%/E)

y* { ndf 30.94/8
™ p0 -5.463e-08 = 0.006787
............................... o1 0.06685 + 0.002144
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Preshower + shower rejection
- worse than the HERMES design

Preshower VS E/p PS-E/p cut efficiency
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Setup

indenting angle of 22°-27° simulated
» 2 cm of scintillator at the end of 20 Xo Shashlyk detector

» Expect hadronic shower leak to this scintillator, while EM
shower is fully absorbed

*100x Muon events ShOWﬂJ
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Turn out that low energy pion can not
punch trough too ...

» 1/3 lower energy pions do not reach this layer
o Absorbed or track significantly deflected
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Conclusion

» Can help reject some low energy hadron but left with
~80% electron efficiency
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The idea

» Sacrifice efficiency to trade for pion rejection
o The idea came from Ed

> He concern that we quote too high efficiency which might
degrade due to practical reasons (noise, background, ...) and
push us to the corner to archive high pion rejection too

o He suggest that we lower efficiency to ~80%, which may be
more realistic and make rejection easier
» We probably want to do so for low-P region

o Low-P region have larger cross section which can sacrifice
some efficiency

> Low-P region have larger pion/e ratio
> Low-P region have smaller pion rejection
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It is an effective way to enhance
rejection

Preshower VS E/p PS-E/p cut efficiency
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Physics List QGSP_BERT -> FTFP_BERT

PS- E!p cut efficiency Q G S P B E RT PS-E/p cut efficiency FT F P B E RT

0 r U Uy ey Uy —— U : = TT T T T T TT T T TT T T T T TT TTTT TT T T
2 1 & r 1
L | 3 e i 08 =1 =L
St FElectron-Ef : 2% Electron Eff :
E r ] E 1]
Luo.gv: . uo.o7p -
0.06[ ] 0.96- ]
C A ] C ]
0.95F ] U.QE_ 5 .
- * E [ i
r ] L £ ]
0.94f ] 0.941 .
r * ] % ]
0.03F | 0931 1
092:I L L1 1 L1 1 | L1 1 | 11 1 | I L1 1 1 I: Ulg2: :
° 3 = 7 e - o Yy
Momentum (GeV) Momentum (GeV)
PS- Elp cut efﬁmency PS-Elp cut efficiency
ﬂﬂa T T T >‘ T TT 1T TT 1T TT 1T TTTT TTTT TTTT TTTT TTTT 11
g [ 1 e T ]
o [ ] & [ ]
S I ] @
4E025 %025
Ll . ] w
B 1 ]
- g 0.0 -
0.02 - £ 1
C 1 0.015}- |
0.015 T B 1
- . I~ * N
L * i - _
L ] 0.01
0.01 B ]
r * T : :
- : i ] 0.005 D7 PaAat
oof 1/Pion Rej ] - 1/Pion Rej:. ]
T

25 3 35 4 45 5 55 6 65
Momentum (GeV)

\ Jin Huang <jinhuang@jian.org> Lalorimeter Lroup Lommunicauon 13

Momentum (GeV)



