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Outline Mﬂ

Calorimeter for IL

* Recent SiD workshop at Fermilab, on April 9-11, where we presented some
preliminary Calice data analysis (two talks on Monday, April 9)

* Summary of our presentations at the SiD workshop:

— Victor: direct coupling: cosmics tests and uniformity scans
— Kurt: Tcmt stability for pedestals and gains

~ Guilherme: MC comparisons and combined analysis

* Full talks available from the workshop web site:
http://ilc.tnal.gov/detector/rd/sid/sid07.htm
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Direct coupling: premises

IxImm?® or 2x2 mm?

* Fiberless readout is part of from CPTA, Moscow

R&D to optimize the final
design. WLS fiber readout has
been extensively investigated

EExpedition PCB - Pinnacle F:'Project..."PCB\S
“EHE Edit ¥iew Setup Blace Boute ECO gralvsis Oufpout Window Help

* Possibility of integration
(Sensor-PCB-ASIC)

* Availability of SSPMs
optimized for green light
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Scintillator and
photo-sensors

Calorimeter for IL

EJ-260 EMISSION SPECTRUM
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Cosmics test setup (EC

i + SSPM CLA
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Noise rate at single
counter ~ 150 Hz,

Threshold ~5 PE
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Amplitudes measured for different positions
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3
SSPM position
\ Opening
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Green scintillator

wrapped in VM200
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Calorimeter for IL
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CPTA 2*2 mm? sensor in cosmics test
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Calorimeter for IL
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Sensor at center
[1], A=238 20 volts
A =450 at 35 Volts

At 35 Volts by
scope calibration
we have ~13 PE
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HAMAMATSU

100 pixels
100X100 um

78% - fill factor
PDE~50%
Gain~2.4*10°

:l Specifications (Ta=25 T

31036211 serims
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Hamamatsu sensor, signal from cosmics

[2] A =2608 EntrieshiSt 2371
™ Mean 4692
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PDE at 500 nm ~ 45% --> (19.3 + 3.0) PE

GREASE / NO GREASE =1.5+0.2
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Calorimeter for IL
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Calorimeter for ILC

Comparative scan test

Thickness dependence

~40% non-uniformity for 6mm
~75% non-uniformity for 3mm Normalized vs Thickness
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Direct coupling: summary

Direct scintillator-sensor coupling looks promising

~19 PE for the 100-pixels Hamamatsu sensor

Uniformity scans show ~40% non-uniformity from
center to edge for 6 mm thick green scintillator

Non-uniformity increases for decreasing thickness
Optical coupling (with or without grease) still open for
optimization

More R&D 1s necessary



Tcmt stability studies (Kurt)

* Outline
— Efficiency / rejection statistics
— Gain statistics
— Stability of pedestals
— Stability of LED calibrations

* for more details, please look at Kurt's talk



Efficiency/Rejection Plots

Example: layer 2
Efficiency in red, Rejection in blue

Missing channels due to faulty sensor
in parallel strips

Average efficiency and rejection at
crossover ~ 95%

Efficiency/Rejection Crossover
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Gain measurements
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— High amplitude setting for mode to mode

intercalibration measurements and long Histogram of Gain(peak separation)

term stability studies for cassettes 9-16

~ Note: DAQ systems operates in a high gain 167
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* Average gain ~ 200 ADC counts / P.E.
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Pedestal Stability

Stability of Pedestal in Layer 1 S
Q
6.00% (‘f/(&c
. s
: o (vy{q}
4.00% 4
S 2.00%
5 | —*— Run300613
2" —*— Run300652
%2000/ 01 2 3 45 6 7 8 91011 12 13 14 15 16 17 18 19 un
O <. (o]
g
-4.00%
-6.00%
Strip in Layer 1

Example of 20 strips from one cassette.
Pedestal data taken from interspill events from each run.
Runs approximately 26 hours apart.



Pedestal Stability
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Plots Standard deviation of all 20 strips in each layer
Average RMS change over 16 layers ~ .23%




LED Calibration Stability

Percent change
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Combined analysis: outline

* Sanity checks:

— Verify Ecal and Hcal calibrations
— Hit selection and background rejection

— Compare Monte Carlo vs. real data
* Present status:

— Interesting results on energy resolution (Emc + Ahc + Tcmt) at several beam
energies

7—0
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Calorimeter for IL

Data processing chain @@9

* Real data processing

— Data: Niels' list of best hadron beam runs in October/06
http://polywww.in2p3.fr:808 1/CALICE/Members/watson/lcws07/runlist_Oktober.xls

~— LCIO-converted files from the grid: /grid/calice/tb-cern/raw/conv_v0402
* Monte Carlo processing:

— Mokka (Geant4): version 06-03-p01 with TBCern1006_01 geometry model

Roman's Hcal ganging processor

DigiSim: energy threshold and MIP calibrations (E > 0.5 mip and E > 2sigma_ped)

* Output: calibrated hits, zero suppressed, global hit positions

* Data analysis: Marlin processors, root ntuples and scripts

]
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Checking mip calibration in Hcal
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Background rejection: muons in pion samples
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Background rejection handles
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Calorimeter for IL
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S CALi(ed
Energy correlations in a sample of 20 GeV T ciormeerorn

* Energy combination accounts for elative intra-component absorber
thicknesses (Rel.Abs.Th.) and for inter-component sampling fractions (ICF)

* SW_analog = (Rel.Abs.Thickness) * ( ICF_analog) and similar fordigital

* Simple-minded ICF factoss: angular coefficient of a line repesenting the
anti-correlation scatter-plots.

Rel.Abs.Th ICF ana ICF digi SW ana SW digi

Ecall 1 0.153 0.292 0.1526 0.292
Ecal2 2 0.153 0.292 0.3052 0.584
Ecal3 3 0.153 0.292 0.4578 0.876
Hcall 1 1.000 1.000 1.0000 1.000
Hcal2 2 1.000 1.000 2.0000 2.000
Tcmitl 1 0.909 0.257 0.9091 0.257
Tcmt2 4.92 0.909 0.257 4.4728 1.264

7O
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Combining EM+HD and TCMT (hit counting) — TB datgi@a
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Combining EM+E

and TCMT (hit counting) - MC

[MCemhdNhits_Vs_TemtEnergy |

(MCeamhd_Nhits |
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Calorimeter for IL
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Things to do next @@9

Calorimeter for IL

* Short term (LCWS'077?):

— Continue stability studies of pedestals, LED calibration, gains, etc.
— More sophisticated hit weighting schemes, for better energy resolution
— A Calice Note 1s being prepared in time for LCWS'07

* Longer term:

— Hcal/TCMT alignment and digitization effects (crosstalks, noise, etc.)
~ look at transverse shower shapes, clustering
— Introduce corrections for SiPM saturation effects in TCMT (+ conditionsDB)

— Energy resolution studies and comparisons to MC hadronic shower models

7—0
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CALi(eo
Summary

* Lots of test beam data already available, detailed analysis is just starting

— Still more data to come (Jul/Aug '07 @ CERN, late 2007 @ MTBF/FNAL)
* Analysis machinery is being integrated (mostly in place)
* Prototype's high granularity allows a detailed study of shower shapes

— validation of hadronic shower simulation models

— evaluation (and developments) of clustering and particle flow algorithms in
future, high-granularity calorimeters

* Preliminary results look very encouraging!

— But still a lot of things to do...
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