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cylindrical drift.chamber(CDC)

Introduction

Sa—F - BFERHARREERER
COMET (Phase-1)

c wN=->e N
* Charged Lepton Flavor Violation beyond the Standard Model
o PR : S.E.S.~3 x 10> at Phase-|
« Y38ERIFE[ZCylindrical Drift Chamber (CDC)Z &
o DU FILIE~105 MeVDEBEF (for AIRER)
« FLEEFRIL.
1. Decay-In-Orbit electron (DIOEF) 2> KDR—
2. Beam-related BG > 5 [E]( L7zl ;
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Requirement for CDC

Momentum resolution

9 5., [720 L ]
oY , ) g=—2r __\’ — b= ”;];“lﬁL 1+0m8m¥il
Pt . ( Pr)_ + 0.3BL>\ N+5
PI_ _ a b B X (Tesla)
L : BIES2HES (m) (F oo imDREE)
Gy BITET HALHEE (m)
NPt
X, : FxA—RNOKHE (m) (FzoA—ADWHE &)
Pt : TR OFEEEN R (GeVie)
NS ITREREIR ZERELIE

KFEFRFBER/—FLYEFE

EIARILF—(~100 MeV)IZBUVNTIZZE
EMEEL > ANJDLR=EEHA

EVEIRENASTT:D

LEAANRUNZLEERDBEELLEREF A
T4—ILETA¥—: Al, $126 um
Inner wall : CFRP, 0.5 mm



Gas parameters

He:C,H, He:iC,H,, He:CH,
(50:50) (90:10) (80:20)
Rad. Len. 630 1310 2166
[m]
e/ion pair 60 29 17
[/cm]
drift velocity ~4.0 ~ 4 ~> 8
[cm/us]
(Belle/Belle-Il) (KLOE)

COMET official design = He:iC,H,, (=90:10)

ARIZHET H/NTA—ZIEH-HYSBELTHL LA, FIEELZRY
RETIHIENKY] !

EERDRT O A—ILHIZIEEZAREER T HRMAH D,
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Momentum resolution and Sensitivity

Signal and DIO (BR=3 x 109

S.ES.=3x107° . :
Gas He:iC,H,, He:CHy | Gk | IS
(90:10) (50:50) | -
Mom. Resol. 180 keV/c 220 keV/c ZZ:; AS 1'—| Hr
Signal Eff. 92% 90% uimé LLL - .
DIO BG 0.01 event 0.01 event ”‘“ng | 3 L

L d 11 1 11 1 ] 1 |
104 104.5 105 105.5 106
Momantum [MeV/ic]

I t +— « — - - 11
1EII.5 102 102.5 103 10345

H. Sakamoto

v' Phase-1 (SES =3 x 10°55)[ZF LV TIEHe:C,H, (50:50) THEEREEIZZ N
[FEFZEMNGLY,



Spatial resolution

400

LLim

He:iC,H,, (=90:10)

300 £\

_____________ Longitudinal Diffusion
.............. Primary lonization

____________ o,

ise

- Electronic no
T .._;_" Sl --<<rff/’:””’/
r 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1
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cIn

Drift distance

KLOE CDC, NIM 494, 163 (2002)

Spatial resolution

ERENSBEFAA 2 xthd
HWHARTIEE RNV —
TETRBIZAE S BEREMN
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CDC Trigger

cocevhMEHREN) H—IZ{E A

ERGE 1=

o FUTRMEEAERWNAMN
LatencyZHIZ 55,

x MBENZWEyIEERD/
A X TMDHit occupancyh s E

Mo THLE

N KEIZH D,

1. Find the coincided hits in a
hodoscope

. Search CDC hits around
e counter

Count the number of hits
this region

. Find the track-like hit
pattern if needed

v

Make the trigger decision
and send it to FCT

27pSN-9: & Fthtst
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Prototype chamber

r L =Y 36
i mmqmaaa\ ;
’?f.j‘}" ‘erPr\A‘\ PO
s ® R GRS G
m’,','; g AL VA A

.::.-T-I:-\.n=
8. b & \
/ff'

/m

* The prototype-4, partial copy of the real CDC, was constructed
to demonstrate the performance in the real situation.
— 7 sense layers + 2 guard layers
— ~=*4 deg tilted layer by layer
— Sense wire = ($25 um (Au-W), Field wire = $126 um (Al)
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Beam test campaign at SPring-8

> 5
Z

N '::5??5@}[ q - ; d Z '//

Spring-8 Hyogo, Japan

MEMBERS: N.T. Hoail, Y. Kuno!, M. Moritsul!, Y. Nakazawal, * JUIy 8_12th' 2015

M. Okada!, H. Sakamoto!, A. Sato!, M.L. Wong!, T.S. Wong!, * SPring-8: Largest synchrotron
C. Wu23, T. Yamane!, H. Yoshidal, J. Zhang?"

1 Osaka Univ., Japan, 2IHEP, China, * Nanjing Univ. China radiation facility with 8-GeV
* remote help electron storage ring
* LEPS: Leaser Electron Photon
Experiment at Spring-8
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Motivation of the experiment

V3IBEFEDHRIZDODWTERIZEFDHEEZEN O TH S,
v’ Gas: He:C,H, (50:50), He:iC,H,, (90:10), He:CH, (80:20)

v HV, threshold ZE A NS R LG T —22IRET S,




photon beam

Setup of the experiment

Dipole Magnet

Convertor (Pb)

Start\Counter

Buffer Collimator

<3.0 GeV
100—200 kHz

h-_ _________ _-

Solenoid

X

—————————=

Veto Counter

&
Aea rngel Cherenkov
Counter

Driftlﬂhambers

Cm 1 1m
| |

Collimator T
Up Stream e+e- T e

TOF Counters

e+

Drift chamber
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Data acquisition

Experimental area
Power
supply

Counting area

TDC 960 MHz

PMT

Protorype-4
chamber

/ ADC 30 MHz

DAQ

g

O
= = )
[
Q

NIM Loglc

. . . LEPS TRG
* Data were acquired by using our independent system (Start timing)

controlled by DAQ-middleware.
* FCT-GRIB system was not used in this exp.
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Measurement

 Measured points:

— HV: every 100 or 50V

— Threshold: every 5 mV

— Gas: He:C,H, (50:50), He:iC,H,, (90:10), He:CH, (80:20)
* Amount of data

— Typical trigger rate = 4.5 kHz

— ~800k events per data-point + several longer runs

» We can obtain systematic data. Efficiency, spatial
resolution, drift velocity etc. will be examined.
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Quick check

TDC distributions

L | ' | ' ' | _
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Summary

e« COMETCDCIZ{ERITAHRIZDODWWTHEEHIHE-T
LD,
— He:C,H, (50:50), He:iC,H,, (90:10), He:CH, (80:20)

o EX{EHEZEBIYELSPring-8/LEPSIZHEWNTCTANEERZHC
A%

e 3FBFEDHRIZDODWNWTERFMGET—2ZFIEFLT -,
— BATIKRIZDONWTIERDEEZBSE=IZELY,

> EEAREHESTAVMN A LRSI ERTERT S
HRERELILY,
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