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Test Beam: 2002-2003

2 HB production wedges, 1 HE prototype wedge

HO layers on a movable table at CERN H2 beam line.

2002/03: pi- 20-300GeV, e- 20-100GeV, mu- 225GeV

Goal:

- Test the integrated system
with production modules

- Verify Y source calibration
- Source/ADC vs. GeV/ADC

- Operate all calibration tools
and look for improvement.

- measure basic parameters
for MC, e.g.
- pulse shape
- signal timing
- attenuation
- hoise
- gaps between modules
- resolution and linearity

All achieved! (repeatin 2004)




HCAL on a Table
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A phi slice of
CMS HCAL

HB: 2 wedges
8 segments
1 = 40deg.

HE: 4 segments
11 =20 deg.

HO: 6 sector
1 =30 deg.

ECAL: 7x7 crystals



HCAL Triggering Counters and a webcam







ECAL 7x7 matrix

View from top

BEAM

Light guides
to PMTs




Summary of TB2004 runs

May 17-Jun8 , High energy run

Jun 8-14, no beam time install HO

Jun 14-21 25 ns run time

Jun 25- Jul 7: first HF run

Jul 7-14 : 1st week of VLE run

Jul 14- Aug11 : second HF run

Aug 11- 18: 2"d week of VLE run

Aug 18- Sep 22: other experiments in H2
Sep 22-Oct 4: HCAL-EMU setup

Oct 4-11 25ns HCAL-EMU run : energy 10— 100 GeV
Oct 13-18: 3" week of VLE run

Nov. Wire source calibration run
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9 GeV pi+ beam
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Rejection of Interactions before ECAL
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P-1D with Cerenkov Counter 2 (CK2)

adc49 run23238 distribution
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P-ID with Cerenkov Counter 3 (CK3)

The momentum thresholds [GeV]
for the range of dn are:

dn  P(n) P(u) P(p) P(K)
*E-6

2432 2.0 151 13.5

1557 2.5 189 16.8

1082 3.0 227 20.2

795 3.5 2.65 23.5 12.35
609 40 3.03 26.9

481 4.5 3.41 30.3

390 5.0 3.79 33.6

Freon Cerenkov Counter
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ECAL +HB1

Pi= 9GeV

Eh

700

600

500

400

300

200

100

Hl]HHl]l][][l[l[lflflrlrl[lrll|ll

Mean 706

ch3>650

Entries 48715

Mean

RMS

F.055

3.554

(e rémovedf)

I-;I

| - |

6'5
=]
4]

1 I1nl 1 1

I15I 1

~20

Pi= 9GeV

25

Eh

40

35

30

25

20

15

10

th

IlI[III[ll1Il|1IH|IIII]IHI]I[I]|HI1|I

Mean 689

ch3<320

6‘5

Entries 2142

Mean

RMS

6.891

3.67

Pit 9Gev

Eh

600

500

400

300

200

100

LA Y M Y Y Y Y Y Y Y A
[ | ! | ! !

c§h3>§5 0

Entries 40694

Mean 715

RMS

7149

3.632

Pit

(e* remove{i)

{':F

1 2" u425| d

Eh

140

120

100

80

60

40

20

II|III|III|III'|11]'|I1'I]1]1]'III

Pit 90GeV
ch3<5?0 |

Mean 6.23

Mean

RMS

Entries 8012

6.225

3.421

K+ & érotoéns

&Q




pion / kaon / proton separation
with Cerenkov 3

9 GeV Beam Pi- run Pi+ run
ck3>650 48715 events 40694 events
ck3<520 2142 events 8012 events

Pi- run Pi+ run
ck3>650 1.00 1.00
ck3<520 0.044 0.197
K- K* & protons

78% protons & 22% kaons
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G4 Prediction
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Wedges readout structure

HB1: tower like — layers a summed optically
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HB2: layer like — longitudinal shower profile
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First look of
Longitudinal Shower Profile
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VLE longitudinal shower profile for Pions (data vs G4)
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Uniform layer's calibration with muons (phi=6)
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VLE longitudinal shower profile for Electrons (in pion beam)
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Resolution, o/E , ECAL+HB2
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Summary

We took the last data sets on Oct. 18, 2004.
. Good data sets from 2-300 GeV with P-ID below ~10GeV.
. This may be the last data before the LHC turn-on.

Analysis is now focussed on data analysis & simulation for
. €e/pi, resolution, shower profile.
. Very promising data for test of G4.
. ...but still long way to go in the data analysis



