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=Ex (Gas : Ar/CQOz2)

Voltage[mV]
)]

41—
61—
8__669/.
n /)Z(O
_ 6
10—
12—

1

-1

1

2015/02/11

>
S
o
(@)
8
O
>

1400V

&

O Sq

Q
Ke
0 450 500

200 250 300 350 400 450
t [nsec]

R o

T T "Eéiéi'

IN

-10

-12

_14 M TR B BT BT B i
200 250 300 350 400 450 500

1450V

t [nsec]

Voltage[mV]

T[T lllﬁ;ﬁél

-10

-12

A4l
200 250

| | |

11 1

7300 3

500

50 400 450
t [nsec]

7/ —ROHMEEZ LTS5 L. KDKERESH

VA ~
55
)’

nic.

75 —INILADER =T,

21st ICEPP Symposium@ KR ¥ EH B &= L

14



KN (Gas : Ar/COz2)
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Deformation Study

o Set Ups '> 4' | Elongation |

==l gl

Gas Inlet

i3 st

DW-AD-509-M12(CONTRINEX)
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Deformation Study

o Set Ups '> 4' | Elongation |

17 I &

Gas Inlet
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Deformation Study

+* Straw Tube Schematics

NAG2
COMET-20pm

Outer Wall(Mylar)
Inner Wall(Cathode)

(Same Parameters) 95cm 9.75mm
Mylar thickness Cathode material(thickness)
NAGZ2 36um Cu(b50nm) & Au(20nm)
COMET-20um 20um Al(70nm)
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Deformation Study

% Elongation Measurement
=»: {4~ | Elongation |

Tension| : Gas Inlet
B . A— Jas net
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u_c; - e’ ;::f:’ ; about 2mm/kg.
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= ;o L 2 :
Lt i @ 25kPa] |
A 4 50[kPa] This relationship is independent of pressure
[ ; ; 75[kPa] difference between inside and outside of straw.
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Deformation Study

** Sag Measurement

Sag [[mm]
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Pier

Gas Inlet

O[kPa] data(red) is not reliable. COMET-20um straw
Is tender, so cannot guarantee that straw shape is
true circle.

There are uncertainties from pier parts. Holes (let
a straw through) are larger than straw diameter, so
sag is sensitive to gas inlet angle.

Although containing these uncertainties, sag becomes
saturated by applying 1kg tension.
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Gas Leakage Study

+* 1-straw chamber
Evaluation chamber in order to evaluate the mechanical performances of COMET straw quickly.
(introduced by Hajime Nishiguchi, in COMET-CM14)

Signal 1\
Gas Outlet «——

(335 Inlet

" Gas Outlet Side

Gas Inlet Side
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Pressurize Measurement

+* Pressurize Measurement : Set Ups

OORNY @

gas valve 1-straw chamber pressure gauge

gas & regulator

1atm difference between inside and outside
of 1-straw chamber

Pressurize to 2atm and shut the gas valve.
—P Measure the internal pressure drop.

—P Estimate gas leakage from 1-straw chamber.
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Pressurize Measurement

** Pressurize Measurement : Result
Pressurize Measurement

504 __ ..........

Pressure[kPa]

502 __ ..........

198 _ ..................... ’———.H__ ..........

Time[hour]

Pressure drop was measured.
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Vacuum Build-Up Measurement

% Vacuum Build-Up Measurement : Set Ups

&

vacuum gauge

exhaust

VVacuum chamber

vacuum valve

gas

1-straw chamber

Tatm diffrence between inside and outside
" of 1-straw chamber

— s = —= = . —= reF U™ —

{ Make a vacuum and shut the vacuum valve.

[ —

= -'.,{ -——P Measure the vacuum build-up.

T
{ ¥
¢
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-P- Estimate gas leakage from 1-straw chamber.
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Vacuum Build-Up Measurement

** Vacuum Build-Up Measurement : Result

Pressure[Pa]

Build-Up Measurement

N
o

Vacuum Build-Up
(gas leakage, etc:**)

® With Gasline

—_
00)

—_
(o))

Without Gasline B " --------------- -------------

Outgas from surface
(1-straw chamber & vacuum chamber)

14

@® Vacuum Chamber Only

...................................................................................................................................................

12

10

...................................................................................................................................................

Outgas from surface

----------------- ----------------- --------------- R ----------------- ------------- (vacuum chamber)

..............................................................................................................................................

Vacuum build-up was measured.

time[hour]
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Vacuum Build-Up Measurement

+* Vacuum Build-Up Measurement : Result(Log scale)

Pressure[Pa]

—_l
o

107

102

Build Up (COMET-20um)

JlJlIIIl|lJLI

.......................................................................

® With Gasline

Without Gasline

@® Vacuum Chamber Only [

0 1 2 3

2015/02/11

4

6 7 8

time[hour]

Vacuum Build-Up
(gas leakage, etc:**)

Outgas from surface
(1-straw chamber & vacuum chamber)

Outgas from surface

(vacuum chamber)

Vacuum build-up was measured.

Differences between these 3 datas are
understandable qualitatively.
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Analysis

In order to compare “Pressurize measurement” and “Vacuum build-up measurement”

on a level playing field,

PV = NkgT
LNV ap
dt  kgT dt

By using this formula in the case of 1atm pressure difference, these results are

Pressurize measurement (2.1x0.2)x 1 O_2

Vacuum build-up measurement (2.2+0.5)x107°

These results are consistent.
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Where is the Leakage Source?

+* Possible leakage sources
'I ] GaS manlfold P \ '
| 2. Bonded zone

3. Straw diffusion
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Where 1s the Le

akage Source?

199

Short system test = & 8

Pre

iTo ahalyze In the same way,
eesrsse SIS NSO SO S (6_6i0.7) X ‘I 0-3 [ml/min]

This vélue IS much smaller
th_an 1-_straw chamber result.

0

2015/02/11
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1 2 3 4 5 6

time[hour]
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Where is the Leakage Source?

To analyze in the same way,
(1.4£0.3)x10-3[ml/min]

This value is much smaller than 1-straw chamber result.

From these results, leakage sources are mainly
gas manifold and bonded zone.

sl A

time[hour]
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Double Peak of Signal

OSource : 95Fe (5.9keV X-ray)

Signal

Gas Outlet WGas Inlet

Positive HV

Second

| 4]
First | | to set sourge rlght side, time lag
between fll’SJ§ and second is small.

to set source left side, time lag
between first and second is large.

26-30/Jan/2015 COMET CM15@KEK/J-PARC, Japan



KN (Gas : Ar/CaHe)

Signal Charge

o
|

AN

Charge[pC]
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Voltage[V]

Signal Height

N
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Voltage[V]
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After Pulse Analysis

To define quench efficiency as

2015/02/11

f quench —

signal — after pulse

signal

f of Charge

..............

. | -4 Ar:C02=50:50

...i.| i} Ar:CO2=70:30

..............

: —V—Arcoz 90:10

Gas Mixture
Ar:C02=60:40

Ar:C02=80:20

1400 1500 1600 1700 1800 1900 2000 2100

Voltage[V]

quenched

lack of quench :

fquench =1

fquench =0

Gas Mixture
. |4 Ar:C02=50:50

Ar:C02=60:40

.| 1} Ar:C02=70:30

Ar:C02=80:20

; —V—ArCOZ 9010

1400 1500 1600 1700 1800 1900 2000 2100
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Voltage[V]
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