14aK209-9

COMET-CDC®
FHRZ AV EREREE SR (6)

) >
3
RKHECA, AR R=ZA, FEREEIA, iR, IRHEEA, & FHAAZA,

Ting Sam Wong#, Chen WuA.B.C| Jie ZhangB,
flCOMET-CDC /)L — 7

e LOF, BOCBEA, THEPB, Nanjing Univ.C

2019/03/14
A ST AR R @ UMK



COMET-CDCO 5% F\»> 7 If

2. FHiRkz o 7o B ERE O S R N

3. FHBREAER D T

ok
>

fth @ &9~ 5 G

CDCOE vy FMegHz W7D MY HT—T AT A
e 15pK209-11 COMET Phase-19 7z & OGRS EHRZ I\ 7c 4 v 74 v P U A=Y 27 L OFFRN (i)

e 15pK209-12 Result for communication test of online trigger system of Cylindrical Drift Chamber for COMET Phase-I
experiment (Chau Thanh Tai)

CDCOZAua—ay hrua—)ILT AT A
® 17aK104-7 COMET Phase-I CDC® 7z & D Slow Control SystemDBFSRIL(2)  (FHFAL)



detector for Muon transport Ogé
u-e conversion \ G /

COMET Phase-I /
— — Cylindrical
Detector System

p Sa—F v - BrEHERE: o N-—e N
» Charged Lepton Flavor Violation beyond the Standard Model
p BERESE ¢ S.E.S. = ~3 x 1015 at COMET Phase-I
p J-PARCORIEELE— L EEEEY L/ A FICK D RED I 2 —F ¥ 2R - ik
» PEEflE 1z Cylindrical Drift Chamber (CDC) #$%H
» > 7 ix ~105 MeVoHtaE T (for AIEER)
y FaTRFRIL
1. Beam- related BG —> &£/ 3L A E'— A @J-PARC Bunched SX

*‘ 2. Decay-In- Orbit electron (DIO?
‘3. Cosmic- -ray ' BG




Decay-In-0rhit BG

To distinguish signal from DIO BG,

(MeV~")

| dr

Momentum resolution < 200 keV/c

for 105 MeV electrons

dE,

l.()

@ S.E.S. = 3 x 10-1> (Phase-1)

107

0.03¢ 0 "ﬁ )
1077
[ o
0.030 f s . e
- Epio S |
0.025F s « |
E ~} Log scale
0 E
00'0: ... B Nl T o \F
- .. 103.0 103.5 104.0 1045 105.0
0015F a x (MeV)
: .. 3 T
. o
0.010 s
[ . e E
0.005 ’ . pe
[ o
0000F e | - e
0 20 40 60 80 100
E,. MeV)
Simulation Signal and DIO (BR=3 x 10)
£0.18 - ,
= -
@
=0.18
=
20.14- = Sign_ a I
20.12_ =
(&) - [ |
0.1 I_
oy s
ot POt |
0.06
0.04F 1‘ E.
- L ! my N
1815 102 1025 102 1035 104 1045 105 1055 106

Momentum [MaV/c]



COMET CDC

Table 13.1: Main parameters of the CDC.

Inner wall Length 1495.5 mm Superconducting colls
Radius 496.0~496.5 mm
Thickness 0.5 mm
Outer wall Length 1577.3 mm
Radius 835.0~840.0 mm
Thickness 5.0 mm
Number of sense layers 20 (including 2 guard layers)
Sense wire Material Au plated W
Diameter 25 pm
Number of wires 4986
Tension 50 g
Field wire Material Al
Diameter 126 pm
Number of wires 14562
Tension 80 g Vacuum window
Gas Mixture He:i-C4H,q (90:10)
Volume 2084 L
Feature of COMET CDC

» Large inner bore, p1 m @1 T <- suppress DIO hits
p All alternative stereo wire, £4 deg <- z-resolution
» Low mass gas = He:iC4Hio (90:10) <- p resolution

CDC outer wall

CDC

(Al discs)
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Construction of CDC
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CDC Frontend Readout Board (RECBE)
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Power Consumption

Nominal

Voltage

+5.5V
for ASD

+3.8V
for FPGA

+2.1V

for ADC

+1.5V
for FPGA

Total power:

Current #

x 104
"

Current

/ board / 104 boards

0.5A

1.5 A

2.0A

25 A
(4.0 A

52 A

156 A

208 A

260 A
(416 A)*

# including small margins of 0.2~0.3A

* if use TMR (optional)

5.5%52+3.8x156+2.1x208+1.5x260 = 1 706 W

(1940 W) *
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Ca b ll ng # PSs are independent for each 1/3 region.
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No serious trouble during 1-month operation. & The scheme works well !!
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SETUP 5
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2018/11/22~12/21
Gas: He:iC4sH10 = 90:10, 100CCM
HV: 1825V

Vinre: 3600 mV
Trigger: S5xS6 (1130 x 440 x 6.5 mm3), ~4.5 Hz

~6,000,000 cosmic-ray events were
accumulated for 1-month data-taking.
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