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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 5 g
Field wire Material Al
Diameter 126 pm
Number of wires 14562
Tension 80 g Vacuum window
Gas Mixture He:i-C4H, (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:i-C4Hio (90:10) <- p resolution

CDC outer wall

CDC

Target
(Al discs)




Construction of CDC
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cablng

2017/June HYV side

Number of wires /
Sense: 4986
Field: 14562

e
W/ 7

After finishing whole HV cabling, we found 3 bad wires.

Only 3 wires / 19548 —> failure rate = 0.015%
(during ~1 year since completion) Good !!



summary of bad wires

Bad wires Causes
(D Field wire above L19-W268  Weak tension 69.82 ¢ <— 80.24 g
layer39-wire537 (field)
@ L15-W204 Stringing mistake
layer31-wire410 (sense), wire411 (field)
@ L4-W67 Unknown
layer9-wire135 (sense), wire136 (field) maybe sense wire broken

(a)/eu 3]

wire 4lo (seuse)

wivel 41 (field )

A wire loop surrounding a neighbor feedthrough was missed.
This rarely happens in pushing feedthroughs.

To replace a sense wire, a neighbor field wire
have to be re-strung together as a sacrifice.

—> 5 wires were re-strung in total.




Pictures of the operation

* This 1s the first time to re-string wires after closing the CDC wall and putting transversely.
* It takes typically 1 hour per wire.
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RECBE
12(+1) boards

Goal of Setup-A

* Due to the alternative stereo layer
configuration, the cell shape varies with
respect to wire positions and along to z-
direction.

* X-T relation should be prepared for shape
by shape. --> need precise study !!

2017/10/26~11/16

Gas: He:i-C4H10 = 90:10, 100CCM
HV: 1750, 1775, 1800, 1825, 1850 V
Vinre: 3600 mV

Trigger: S3xS4 (1303 x 120 x 5 mm), ~3.7 Hz

SR A SR A G A
¢ o ¢ e o o ® o o ...
L'é ------ o @ L S-S [ SRS -

Cell shape is not always square.
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‘All alternative stereo layer config.
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2017/10/26~11/16

Gas: He:i-C4H10 = 90:10, 100CCM

HV: 1750, 1775, 1800, 1825, 1850 V

Vinre: 3600 mV

Trigger: S3 x S4 (1303 x 120 x 5 mm), ~3.7 Hz
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Goal of Setup-A

* Due to the alternative stereo layer r variation of cell shape N
configuration, the cell shape varies with A e Qe
respect to wire positions and along to z- ¢ o o > o b . e o ..
direction.

* X-T relation should be prepared for shape | $d M ¢ @ ® )
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by shape. -->need precise study ! Cell shape is not always square.



Goal of Setup-B

* Wire position alignment calibration

* Separate tracking in top & bottom region is
carried out, and then deviation b/w the 2
tracks indicates wire misalignment.

2017/11/21~12/11

Gas: He:i-C4H10 = 90:10, 100CCM
HV: 1825V

Vinre: 3600 mV

Trigger: S1xS2 (300 x 90 x 10/5 mm), ~0.03 Hz




Goal of Setup-B

* Wire position alignment calibration

* Separate tracking in top & bottom region is
carried out, and then deviation b/w the 2
tracks indicates wire misalignment.

2017/11/21~12/11

Gas: He:i-C4H10 = 90:10, 100CCM

HV: 1825V

Vinre: 3600 mV

Trigger: S1xS2 (300 x 90 x 10/5 mm), ~0.03 Hz
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