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Intro

TRIUMF beam data taken Nov 25t to Dec 5t, 2011
et u* it of various momenta from 120 to 330MeV/c
Square cell with wires 0.75cm apart

Full length of 270cm with data taken at 4 distances from preamp
3 gases of He:lsobutane
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HV side terminated and not

Wentek preamp and
prototype from McGill designed by

Jean-Pierre S = 20um gold plated Mo
B = F = 80um gold plated Al



Setup

Use a time of flight system to measure particle
velocity with a known momentum

Record waveforms at 4 PhotoMultiplierTubes
and DriftCHamber

Trigger on the coincidence of all 4 PMTs
Delay PMT for 80ns to account for drift time



Top View Schematic

HV
" 392.6cm ‘ "
I I
PMTO PMT2
DCH
beam
PMT1 PMT3
All of my plots today are
140 MeV/c through the
centre at 90 degrees
incident with HV end —
terminated PreAmp
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PMT Waveforms
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clusters!

DCH waveform

DCH waveform
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Empty DCH waveform

DCH waveform

hDCHwaveform1
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Hypothesis: Particle misses our cell
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Cut on the integral of DCH waveform

Integrated signal hDCHintAll

Entries 32934
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Or cut on the minimum of DCH waveform

Minimum of DCH waveform

hDCHmin Empty waveforms
10° s %1 Nice waveforms
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Time of Flight of 140MeV/c Particles

Time of Flight no DCH hit
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DCH noise

e Use first 300 channels of waveform
 Calculate mean and RMS in ADC counts

| Mean of first 300 channels in DCH waveform hDCHfirst300mean [ RMS of first 300 channels in DCH waveform hDCHfirst300RMS
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Fix integral of waveform accordingly
Subtract 4000 from channel when it’s > 1500

~2% of non-empty waveforms saturate
— Essentially all tossed out in truncated mean anyway as discussed later

DCH Waveform Saturation

| A saturated DCH waveform | hDCHsaturated
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e Remove events with PMTO or PMT1 saturation

PMT Waveform Saturation

e There was no PMT2 or PMT3 saturation

|

A saturated PMTO waveform | hPMTOsaturated
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Event selection summary

* Corrected DCH waveform integral < -5000

* No PMTO or PMT1 saturation
— Maximum < 1500

e 10ns<e*TOF < 15ns
* 15ns< " TOF < 18ns
e 18ns< 1" TOF < 20ns




End of the boring part...
Now comes the exciting part!

Take 40 particles of the same species using TOF, call it a
SuperB track

Take the integral of the DCH waveform, subtract DC offset of
4050, and multiply by -1 (since our signal is negative but
energy deposited is positive)

“Energy deposited” = -(DCHintegral - 4050)

Truncate the highest 30%
Average the remaining 70% DCH integrals

Result is proportional to dE/dx



Babar dE/dx

 Babar had a dE/dX dE/dx vs momentum

T

[
(=
£~

resolution of 7% with
40 layers of cells

e Separation of u* and mtt
at 140MeV/c is similar
to separation of Kand it
at 3GeV/c

[w—y
<
w

80% truncated mean (arbitrary units)

10" 1 10
Track momentum (GeV/c)
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Beam Test Resolution

For example:
ntt peaks at 25000 ADC counts
RMS = 1000 ADC counts

1000 / 25000 = 4%

However, dE/dx is lower at 3GeV/c, so the
extrapolated resolution will be more than 4%

Comparable to Babar ©
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Compare with Garfield Results for
90:10 Gas

§
e Our beam was more like 137MeV/c £ sof Muon
— 70MeV u* > 18 clusters ikl Pion
— 60MeV rt* - 21 clusters E 401
—_ 18/21 ~ 86% E 35r Proton
Z 30t
=
25-
* |got: -
20.
* 17550 ADC for p* y
e 20570 ADC for it*
— 17550/22520 = 85% ©
_— 56789 | 2 3 456789 2 3 456789
u + 10 lParticle energy [Gel\?]
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Findings summary

Mean (ADC) | RMS (ADC) RMS / Mean

80:20 e 22200 900 0.04

80:20 u 22300 900 0.04

80:20 n 25500 1000 0.04

90:10 e 17800 700 0.04

90:10 17600 900 0.05

90:10 n 20600 1000 0.05

95:5 e 20200 1400 0.07

95:5 u 19960 1400 0.07

95:5n 22520 1450 0.06

(F'IADCI:J) To(tzIDIéI;/IS Total RMS / (n - W) m§222 ﬁ;u uncertainty

80:20 u 3200 1300 2.4 1.14 0.06
90:10 u 3000 1300 2.2 1.17 0.07
95:5un 2560 2000 1.3 1.13 0.10
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Outlook

ots of data to analyze

L.ook at different momenta, distance from
oreamp, and angle

ots of clusters to count if you are interested
Another beam test next spring?
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DCH maximum

Maximum of DCH waveform hDCHmax
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DCH integral after fixing

DCH integral corrected for saturation hDCHcorrectedSaturatedint
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PMT I\/Ilnlmum
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Maximum of PMTO0 waveform
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