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OUTLINE

* Electronic signal shape
— Changing Crystal and Shaping Time

* Electronic signal amplitude
— Changing Crystal and Shaping Time

* Electronic Signal/Noise

 EMC Options simulation and performance
evaluation
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SHAPER SIGNAL

=*=crystal out -“*Mux Out Shaper Out

0,0003

v Shaper output is Gaussian when input signal is a
step function

v Shaping time is the o of the output Gaussian signal

M v Use Tool provided by Valerio to evaluate the

response of the Crystal-CSP-Shaper chain

To change shaping time you need to modify
RC (ty,,) time constant for the integrating
circuits

Output signal shape depends on
v Shaping Time
v" Input signal

2000 3000 4000 5000 Crystal Type affects Shaper output

Time [ns]
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SIGNAL SHAPING TIME

FWHM/2.355 [ns]
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v" Minimal Signal width (FWHM) given by
crystal t

v' When Shaping Time >>t 6=2>2RC

v' Signal Shape and Shaping Time = 2RC
relation confirmed by TB data

If T,,,=RC=1/2 Shaping Time
Is the farction of integarted signal = ‘
Schp = Sxtall 1-€XP(Tghp/Tira)] ? 900 1000

Time [ns]
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LAB MEASUREMENTS
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LYSO PEAK FIT

APD Charge 76.4 /57 APD Charge %2 I ndf 156.6 / 143
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PE/MEV vs SHAPING TIME

x? | ndf 0.465/1
p0 0.4912 + 0.1451

§The result need to be conﬁrgmed!

%Considéring téstbeafn and RY meaéureménts
/ """"""""";’%"RY'"r'ﬁ'é’a'su'r’é’s;"9'00"ié"é’/’lVI'é\'I"W’ith"2'"AP'DS’""""""""""'g .........

—>TB with 1 APD giveés 265 pe/MeV

...... II%’/z><900><(1~6Xp(50/40))320II

100 150 200 250 300 350 400 450 500
Shaping Time [ns]
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SIGNAL/NOISE
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S/N EVALUATION STRATEGY

* Allthe S/N evaluations start from TB experience
v’ Electronic Noise RMS is the same for CERN and BTF TB (~2 ADC counts)

- Noise is mainly generated at the Shaper Level
= S/N depends on the Signal Amplitude at Shaper Level

v" Signal at BTF is ~ 1500 ADC @ 200 MeV
v BTF attenuation = 0.175

v’ Estimated BTF pe/MeV = 265

v’ BTF APD gain ~ 35

v' BTF TB is with 1 APD/Crystal

* LYSO simulation assumptions
v 2 APD/crystal
v" APD gain ~ 50

v No Signal Attenuation (for a totally realistic approach the two range
ADC readout should be implemented )

SN(LYSO) =50/35 x 1/0.175 x 2 x SN(BTF)
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S/N FOR ALTERANTIVE CRYSTALS

13/12/2011
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Panda and CMS
RY paper
Alessandro Meas
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EMC OPTIONS PERFORMANCE SIMULATION
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SIMULATION DETAILS

v’ Geometry

v’ Default Fwd SuperB geoemetry for LYSO, BGO and PWO
v BaBar fro Barrel and Csl Fwd
v Simulated Particles

v’ Single photons + Radiadive Bhabha
v" Signal Shape from Valerio’s Tool

v Noise spectrum and level from TB
v’ Clustering algorithm similar to BaBar one

— PWO-100ns —LYSO-100ns —— BGO-100ns — Csl(Tl)-500ns

Simulated signals Shapes
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PWO Shp 100 ns Sample 10 ns
LYSO Shp 100 ns Sample 10 ns

BGO Shp 100 ns Sample 20 ns
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Csl Shp 500 ns Sample 75 ns

1500
Time [ns]

Simulated Siignal Shape and sampling =
3090 100
Time [sample]

40 50 60 70

13/12/2011 EMC Options 12



BARREL OPTIONS

Barrel - PINs

6¢/E [%]

Resolution improvement should be mainly
relatedto electronic S/N improvement

1000 1500 2000 2500
E [MeV]
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BARREL AND LYSO FwD

_._, Barrel - APDs

e FwdLYSO ;
—-—-g----BaBar-NIM--(ZOOZ-) .............. ...............

1000 1500 2000 2500
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Csl(TL) FwD OPTIONS

5 CsI(TI) Ple :
i 8 CSITI). 2 APDS .. —

. CsI(TI) 2 x 0.5cm? APDs

Machine background limits the resolution
iprovement with S/N

1000 1500 2000 2500
E [MeV]
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PURE Csl FWD OPTIONS

i ................................. .............................. PureCs[,zx'l"Pp

LA

—+— Pure Csi-2" PP

——. BaBar NIM (2002)

Resolution improvement should be mainly
relatedto electronic S/N improvement

1 I 1 1
2500
E [MeV]
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FwbD BGO OPTIONS

+ BGO - BGO Shaper 200 ns

Shaper. 100.ns.... ...............

— — BaBar NIM (_2002)

Resolution limited mainly by machine
background : slightly better resolution with
smaller but shorter

| 1 1 1 1 I 1 1 1
1000 1500 2000 2500
E [MeV]
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SELECTED FWD OPTIONS
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EMC GLOBAL RESOLUTION LEVELS

Brl PINs BGOShapeMOOns

Brl 2<0.5cm? APDs | -i++i- :Pure Csl 2" PP

Brl APDs

e LR R L T T R S A R - - - L L T PR P PP

13/12/2011 EMC Options



EFFECT OF THE T,, = % SHAPING TIME?

* Try to evaluate the effect of the t,, = 72 Shaping Time choice
* Compare results with t,, , = 1 Shaping Time option for slower crystals

| Barrel - 2x 0.."Zacm2 APDs -
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=
w
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©

2000 2500 1000 1500 2000 2500
E [MeV]

1000 1500
E [MeV]

Not huge but not negligible effect > need to be sure of the t,, - Shaping Time relation!

13/12/2011 EMC Options 20



PERFORMANCE STUDY WITH FASTSIM

Resolution for 3 Fwd options and the best Barrel option ingested in FastSim to study
the physics impact of the energy resolution

"BGO Shaper 100 s
- Pure Csi2"PP
so

See Elisa’s talk
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CONCLUSIONS

* Electronic signal shape depends on crystal
type and shaping time

* Electronic signal amplitude :
— Ty = /2 Shaping Time (to be confirmed!)

* Wide range of resulting energy resolution

— Some parameter values or assumptions are
critical: need to make sure all of them are correct
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