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COMET Experiment s’
High intensity proton beam @ J-PARC -

Phase-1 (2022)
Sensitivity of ~ 10~15

Very low branching ratio in the SM.
B(u~Al — e~ Al) < O(10~°%)

Beam measurement programme to =S AEEEE T s 8 NS In physics beyond the SM, R
investigate profiles of time, LTI S SR, S — B(p~ Al — e” Al) ~ O(107 )
momentum, and particle kinds. kAN | A clear signal of new physics
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E CAL Prototype

Crystal-segmented calorimeter
+ ~2000 crystals (~Im diameter)
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___Momentum Spectrum of e

LYSO inorganic crystal scintillator

+ High density (7.1 g/cm3), high light yield (70% Nal), and
fast decay constant (40 nsec)

|0x |0 mm2 APD photo sensor
Temperature monitor
LED calibration source
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Straw Tracker Prototype

|. Full-scale Phase-l straw tube chamber w/ 20 pum thickness
+ In Phase-ll, more thinner tubes (12 pm) will be used.
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|6 straw tubes (3 layers) / axis
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| 3. Operated in a vacuum chamber.
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Two candidate gas mixtures
+ Ar:CyHs (50:50) and Ar:CO> (70:30)

1\
ctron Calorimeter)
eagures energy and time-of-flight.
[riggers readout.

Straw Tube Tracker

Measures momentum w/ op < 2004 V/c.
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StrECAL Combined Test fl straw Performance of Straw Tracker

Tracker
acCKe Fitted Resolution

% The tracker & ECAL prototypes were tested The position resolution of the straw tube was Single Straw Resolution

. . Tracking Resolution
together. (Tohoku Univ.2017 March) evaluated and achieved the requirement of < 200 pm. Intrinsic Part
% All the detector and electronics worked

ot Part
properly.

const
% Achieved a vacuum pressure < | Pa.

The gas mixture of Ar:C;H¢ showed a better Cross Pt

gain Part

performance. C" Part
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Fiber counter Ar:C:Hs (50:50) 2050V

Performance of ECAL

All the requirements satisfied.
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—+— Observed o, »? / ndf 26.23 /30
—&— Observed o, a 20.77 +1.113

Fitted o, w/ Term (d) ix 0.9579 = 0.1117
Fitted Ogym w/o Term (d) c 0.09992 = 293.7
——— Fitted Stochastic Term (a) ; 90.55 = 16.53
—F— O, N 0.8322 + 0.0507
— E tracted o, W/o Term (d) 5 0.0001046 = 17.12
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Resolution (%)

Performance @ 105 MeV
Energy Resolution 3.9%

Particle Identlflcatlon (PID)

Different responses of ECAL to e/p/TT were measured @ PSI,
Switzerland in 2015.

0 80 100 120 '1210' 160 180 PID efficiency > 90% is achievable by combining with time-

Pocam (MeV/c) of-flight (TOF) variable, which is measured by the tracker + ECAL.
Position resolution Time resolution
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Points are shifted slightly for easy to see.
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Position Resolution 7.7 mm
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Time Resolution 0.53 nsec
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