W PID in the MICE Experiment i

*To eliminate false emmitance signatures by pions and decay
positrons in the MICE cooling channel.

*TOFO, TOF1, CKOV1 reject pions (~103) in upMice.

*TOF1, TOF2, EMCAL reject muon (~103)decays in dwnMice.
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W TOF SYSTEM in MICE R
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‘Fast BC404/408 15~1.5ns or similar Scintillator.
*Hamamatsu 4998 or similar PMTs with fast TTS(160ps), risetime t~0.7ps
X-Y array gives o /sqrt(2) at each TOF station.
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T

Fields are reduced to ~50 gauss near PMTs by a novel mirror plate design.
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Photoelectrons per cm
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Matsushita Electric Works
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Matsushita Aerogel Samples

n=1.03 n=1.07(1.08) n=1.12

115 x 115 x 10.5 mm?3 115 x 115 x 11.5 mm?3 115 x 115 x 11.5 mm?3
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Matsushita Electric Works, Ltd.

Keywords

Hydrophobic
Silica Aerogel

MEW's silica aerogel has high
resistance for water and moisture due
to it's hydrophobicity.

Their properties are stable in any
climate.

This feature contributes the higher
reliability

for your analysis.

(CH3}sSN-Si(CHs)s S Mot only the surface of tile, but
- CH3 g —CH3 CHy CH: also internal S5i0z particles of tile
¢ o 9 o tw are uniformly modified by
' Gg_ﬂ R e -::-gﬂ G trimethylsilil aroup(TMS).
o ¢ Even if tiles are cracked or

TMS modification on Sz micro particles broken, proper tiles will not be
surface in asmogel degraded.
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Aerogel Counter e

£
i,

Detection unit

4 identical internally
reflecting funnels

4 EMI-9356 KA PMTs

Radiator
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' FNAL Beam Test %‘@

‘Prototype Device tested in 120 GeV/c proton beam.
*Good photoelectrons yields at B=1 consistent with

small aerogel absorption hypothesis.
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Number of Photo Electrons vs Frequency
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. Bartlets ot of ¢ Performance of Chereskor comnrers
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CKOV1 Purity ;s

Nr. Pions

Purity =1 -

Nr. Pions + Nr. Muons

) wil clectronic threshold 1070ff/1120ff 1070ff/1120n  1070n/1120n
[ oft / II off [ on/II oft [ oft / II on [on/Il on
Mo momentum cut RT.819 % (0 %4 99 983 %% 99 683 "
With momentum cut . . o .
p, < 365 MeV/e 80819 % (0 % 99 984 % 100D %

b) with an electronic threshold of | photoelectron

[ott/II off

[ on/Il oft

[off /Il on

lLon/Il on

No momentum cut

O8.607 Y

0 %

99.9%83 %

99.351 %

With momentum cut
P = 365 MeV/ic

98.607 %

99 988 %

100 %%

Table 8.3.3. Purity matrix of the trigeer configurations_ for good muons,

* Purity = Percent of good muons for a particular Trigger Configuration.

* Muon Purity 3997%

Pion Misid < 1.2 x 10-4

Lucien Cremaldi*, MICE Collaboration Meeting Oct 8-11, RAL.,




m} EMCAL 5

*Positron/muon range calorimeter at Tracker Solenoid exit.
Grooved Pb Plates+scintillating fiber (KLOE design).

-2 detector designs being studied.

*KL-(4)PbSciF or SW-(1)PbSciF+(3)Sci

*Analysis Method wTOF1/2+EMCAL being developed.
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m] TOF/EMCAL Performance Stage6 %

% Same thing again, expressed in impurity W/

lear'd Sandstrom- Geneva

140+14
MeV/c

17017
MeV/c
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Stage 6, 240 MeV/c, [black=SW, red=KL, dashed=no TOF, purple=no cal]
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Figure 1%: The PID performance in stage 6, pf'{' =240+ 24 M ¢. The blue lines correspond to

99. % and 99.933% purity respectively.
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W Summary e

» Design of sub-100ps TOF system solid and tested.
TOF1/2 Magnetic shielding tough, but solution in hand.
* Aerogel Cerenkov complimentary pu>230MeV/c
& important at MICE at startup.

+ TOF12/EMCAL dwnMICE system well developed
and capable of providing p->evv rejection.

» Some PID funding issues-contribtions welcome.
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