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The Forward Calorimeter (FoCal):

3.4<n<5.8

FoCal-E: high-granularity Si-W
sampling calorimeter for photons
and mt°

FoCal-H: absorber-scintillator
sampling calorimeter for photon
isolation and jets
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Spatial Distribution of ADC Counts
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Questions: Linearity? Resolution?
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E calibration w/o FoCal-E:
All fits ADC=p,(E, ... ) D,
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Frekvens [counts]

Data with & w/o FoCal-E 1n front

this analysis done by Alexander, Frederik, and Jonas for their 1%t year project
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Simulation with & w/o FoCal-E n front
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Is gain stable over ime?

Energy Deposition Comparison 60 GeV

NB: we only had a few hours w/o FoCal-E on the last day
No 150GeV data as we prioritized VMM data.
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Resolution (FoCal-H only):

Energy Resolution
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Counts pr. bin
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1 OO G e\/ This plots is with

the saturation
study.
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250 GeV

Counts pr. bin
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Counts

Saturation: how

bad 1s 1t?

Channel sarutation frequency, run 1504
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350 GeV

ADC distribution for channels in 'hit ¢
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Counts

Saturation: how
bad 1s 1t?

Number of saturated channels per event, 60GeV
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Conclusion(!?) on resolution & saturation

e Saturation is clearly a problem!
* Due to the limited dynamic range of CAEN DT5202.

* Fix: H2GCROC (which we hope to test at PS in May/June & SPS this
autumn)

* Meanwhile, work on 2D fits to minimize effect of saturation.

* Not the only story: note the sharper peak in data compared to
simulations on the low energy shoulder of the peak.

* Gain matching individual channels will improve resolution.
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2D: CoM; RMS.
300 GeV FoCal-E 1n

front

Center of Mass Distribution, 300GeV, WECal
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2D: CoM; RMS.
60 GeV FoCal-H

only

Center of Mass Distribution, 60GeV, WoECal
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2D: CoM; RMS.
300 GeV FoCal-H

only

Center of Mass Distribution, 300GeV, WoECal
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2D): it Gaussian

to each event...

Side View (X = 0 in back)
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Frequency

Freguency

2D: it Gaussian to
each event (IPM)

Value of amplitude-parameter of fits; various beam energies

All events included
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Value of amplitude parameter of fit

2D): it Gaussian

to each event...

Comparison of fit amplitude & width; 60GeV run
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Summary

e Saturation is clearly a problem!
* Points to the urgency of H2GCROC

* Still, we have a working detector...and we are working on a better
understanding of its performance.

* Spatia
* Critica
* Critica

resolution good, perhaps can be improved with better fitting?
: look at FoCal-H performance for events with ToT in Pads O.
: construct E from FoCal-E+FoCal-H.
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Counts pr. bin

3 OO G ev This plots is with

the saturation
study.
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Evidence for saturation of ADC:

0.25 BN 350GeV (N = 90458)

020 A

=

[

Ln
i

Distribution of Total Energy per Event
1le-5 350GeV

Freguency

010 - 25 . 1 MNo Restrictions
i 1 Max. 0 0O.F Chn
- [ Max. 1 0.F Chn.
1l 3 Max. 2 O.F Chn
0.05 1 2.0 - 1 Max. 3 O.F Chn.
1 Max. 4 O.F Chn.
[ Max. 5 2.F Chn.
0.00 - 15 L
0 . 4 6 8 .
=]
Number of Channels with ADC>4000 g
10 -
NB: these runs were with FoCal-E in
05 -
front.
Presumably, the number of saturated
channels is larger w/p FoCal-E 00 . . . . -
0 20000 40000 60000 BO00O 100000 120000

Ttal Energy (ADC) In Event




How does saturation affect signal?

* Compare “high side” tails at various energies.

* Is our energy calibration linear? (See LMD plot of calibration re‘.

Question: what are uncertainties?)

e Compare fitting showers to simple ADC sum.

* Hypothesis: fitted energy should be more linear than ADC sum 1if saturation 1s a
large negative effect.

* Hypothesis: resolution from fitted showers may be more accurate estimate than
simple ADC sum IF saturation 1s important.

e Assertion: saturation 1s 1n the CAEN ADC, not 1in the S1IPM; action: check this
empirically!
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Let’s look at high—side tails 350GeV:

Calibrated Total Charge, without FoCal-E
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