Scintillator HCAL
options

Tohru Takeshita
Shinshu
for CALICE Kobe May-07

option |: neutron detection
option 2:absorber = Lead
option 3: strip scintillator

worlk ; ltoh, Oobe, and Ono
CALICE@Kobe MayO7 TT




scintillator HCAL option I:

neutron detection

® scintillator contains Hydrogen = neutron sensitive

(gas is insensitive) Yz
Pb/Sci & X—J/
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scintillator HCAL option I:

neutron detection

® timing info. helps us to separate neutrons
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scintillator HCAL option I:

neutron detection

® |ateral shower profile due to neutrons
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Entries 10000
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scintillator HCAL option I:

neutron detection

® energy measurement (4GeV pion)
resolution

Energy Measured with Pb-time-cut-pi4GeV
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need good electronics
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scintillator HCAL option |I:

neutron detection
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scintillator HCAL option |I:

neutron detection

error bars are r.m.s of dAistribution
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scintillator HCAL option I:

charged heutron

neutrora gtection
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scintillator HCAL option I:

neutroa Gcg?,tection

charged heutron
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scintillator HCAL option 2:
Lead absorber

® compare with lron :1000 events overlapped
Pb/ Pb/
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scintillator HCAL option 2:

Lead absorber

® |ateral shower profile

[Lead 20mmiSci_5mm 4GeV pi-| Lead no cut| Uren 20mmiSci Smm | Iron cutsns
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scintillator HCAL option 2:
Lead absorber

® Compensation is achieved only with Lead

linearity and e/pi ratio~1.0
' I ' I ' I

A ...electron

e ...pION

200

N
@)

o)
O

Lead8mm+scin2mm

>
()
S
>
X
()
G 100
O
D
>
N
©
)
>

O

| | | | | | | | 7
O o0 100 150 200

Beam momentum(GeV/c)

NIMA 487(2002)275 cxice@robe vayor




scintillator HCAL option 3:

strip scintillator

Jet energy distribution

hist1
Entries 6936

| Z->qq(uds) Mean N8 L Z->qq(uds) Ecm=350GeV

hist1

3.872

u
Ecm=91.2GeV po 109.8 + 18.1
p1 9265+ 0.17
4.528+ 0.199

408.2+ 16.0

Mean=91.47.0.03 (GeV) 91.19+ 0.06 200 Mean=352.24 £0.09 (GeV)

oINE=24.68 +0.22 % 2.097 + 0.091
| 150

1x1cm RMS=2.36 (GeV)

20.85+ 4.01

356.4 + 0.7
RMS,, =5.34+0.06 (GeV) 15.34 + 1.31
252.2+ 6.6
3515+ 041

o/E=28.45 +0.34 % 4.712 + 0.147
|

RMS=5.34 (GeV)

100

erfect ché;

|||||||||||||| :
%n a0 70 a0 an 100 110 120 S A

. 0 260 280 300 320 340 360 380 400 420 440
hist1 hist1
Entries 6549 IS

Entries 3245
Mean 91.74

Mean 352.2
RMS 3.906 RMS 12.07
p0 102.1+ 18.0

po0 18.78 + 6.62
p1 92.35+0.16 p1 3545+ 09

RMS,,.=2.40:0.02 (GeV) P2 4.573+0.206 " RMS, , =6.42:0.08 (GeV) P2 15.68 + 1.94

p3 369.5+ 16.5 p3 154.4 + 6.0
Mean=91.40 +0.03 (GeV) p4 91.16 + 0.06 [ Mean=351.60+0.12 (GeV) p4 3511+ 0.2

o/NE=25.1010.23 % p5 2.2+0.1 " oINE=34.26 20,45 % p5 6.156 + 0.316

| o |
RMS=2.40 (GeV) RMS=6.42 (GeV)

-
O
P
RN
N
@
3

15x15cm

90 100 110 120 260 280 300 320 340 360 380 400 420 440

%Illlllll\lllll
CALICE@KObe Ma;{b7 Zlo-T » Energy Sum (GeV) O n O Energy Sum (GeV)




scintillator HCAL option 3:
strip scintillator

Cheated PFA jet resolution

Z>qq(uds) Z->qq(uds) Ecm=350GeV |
Ecm=91.2GeV - :

No segmentation effects found
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scintillator HCAL option 3:

strip scintillator

GLD-Realistic PF performance

Same PFA scheme applied to cell/strip calorimeter, no strip clustering!
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scintillator HCAL option 3:
strip scintillator

Cheated PFA GLD-realistic PFA
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need more effort
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summary and outlook

® neutron detection is one of the scintillator
feature

® by time info, we can eliminate/count

® need electronics with timing

® need test beam data to work with MC
® Compensation may help us with Lead abs.
® more effort on PFA

® perfect PFA require 6cm long strip
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Longitudinal shower
profile with absorber
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compare with the data

Granh Models look narrower than real data
Y

error bars are r.m.s. of dist.
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