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COMET experiment (Phase-l)

Place : J-PARC (lbaraki prefecture)
Looking for u-e conversion

U~ +NA,Z) > e+ NA,Z) - — e
Al detector for Muon transport Pion production
SM : BR O(~1 0_54) u-et cotnversion \ . " p/
new physics : BR O(~10-15~10-17) \ Wi @
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Previous research
SINDRUM-Il @PSI BR<7x10-13 COMET Phase-| Layout

COMET Phase-l (S.E.5) 3x10-15

Signal and DIO (BR=3 x 10"°)

Back ground

_>

: Al \ _

DIO(Decay In Orbit) \ D,
U~ +NA,Z)— e +0,+v,+NA,Z) <

Required performance for CDC

momentum resolution for 105 MeV/c electron
< 200 keV/c

Mome tm[MV/]




COMET-CDC

Cell Shape t Yeeu
[
Al —
¢ =126 uym Xcell
-
Au plated W 3 mm
¢ =25 um
Ground m

Layer Structure

All wire has stereo angle

wire wire

get Z information

Layer 1 Layer 2

inside CDC




Update Cosmic Ray Test

cabling all cables Finished!!! attached all RECBE
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Cosmic Ray Test

Scintillator Motivation

Previously, only about 30% of CDC
was used. We can use all areas now,
so | want to evaluate the performance
of CDC using cosmic ray.

In particular, | want to evaluate the
events with a large incidence angle on
the cell or events along the layer.

-Setup
: HV . 1800V
Scintillator Gas Mix . He:i-C4H10 = 90:10
Trigger Scintillator Tr!gger - scintillator
Trigger Rate : ~30Hz

| et ST run information
EERL S run239  ~237000 events

1130 mm x 440 mm x 6.5 mm 6




Tracking : TO Determination

How to get drift time
] OOO

drift time =(TDC(Hit wire) - Trigger timing -T0O) x
960
we kKnow we kKnow 777

good example

Time board 0

hT b0
Entries 87042

Get TO value by fitting the TDC histogram
-Fit Function
ep2(t_p3) 1500

Entry

Do+ D1 _=m<«—T0 (by Belle ”)
l+e 7
9 50 200
_ TO TDC
T0O was not calculated correctly in some RECBE.
bad example

It Is because they have noisy data.
This time | use the average value of TO that | could

calculate.
—| will apply some noise cuts.




Tracking : Reconstruction

Layer10 : XT Curve

How to get drift distance
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E r 300
< 8
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A C
61— —250
Use the XT curve to convert drift time to drift distance.
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= S —200
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. - ) H2_XT_10 —150
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If a layer has multi hits, or one event has more than two cosmic rays,
sometimes | can’t find the true track.



Residual Distribution
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it them with gaussian — get spatial resolution
will create residual distributions for each incident angle with respect to the cell

and check the dependence of the spatial resolution on the incident angle
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summary

Updated Cosmic Ray Test(CRT) using full readout area of CDC.
There was a problem with the DAQ system, now | had only one run data
which include a lot of noise event and analyzed it.

We could start data taking from last Friday.
| will start to analyze full setup CRT data.

TODO

- apply noise cut conditions

- determine TO value for all RECBEs

- make new XT curve

- make new spatial resolution graph

- evaluate Incident angle dependence
- etc.
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COMET-CDC

main parameters of the CDC

Number of sense layers 20
Material Au plated W
Sense wire Diameter 2bum
Number of wires 4986
Material Al
Field wire Diameter 126 um
Number of wires 14562
Gas Mixture He:i-C4HT10 (90:10)

Apply a magnetic field (1T)




Cosmic Ray Test
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Threshold

Th=3650 mV
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Tracking
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run INfo

Threshold

run No. mode Trigger Event
(mV)
536 aw 3600 scintillation
counter
238 suppress 3600 scintillation
c;ou_nte_r
539 aw 3600 scintillation
counter
247 raw 3550 clock generator 5948
248 raw 3650 clock generator 5468
1020 raw 3500 clock generator 4467
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