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'L C(International Linear Collider)

ILC is electron and positron accelerator and collider. The purpose of it is
to learn more about the Higgs boson particle.
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(Graphic courtesy of ILC/form one visual communication)
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1PC -Requirement

Requirements of TPC from ILC TDR vol. 4

Parameter

Geometrical parameters

Solid angle coverage
TPC material budget

Number of pads/timebuckets

Pad pitch/ no.padrows

Opoint 1N FQ

Ok rebani LU A

2-hit resolution in r¢

2-hit resolution in rz

dE/dx resolution

Momentum resolution at B=3.5 T

Fin Fout Z
329 mm 1808 mm &+ 2350 mm
up to cosf ~ 0.98 (10 pad rows)
0.05 Xp including outer fieldcage in r
0.25 X for readout endcaps in z
1-2 x 10°/1000 per endcap
1x 6 mm? for 220 padrows

(&A1

2

2

60 pum for zero drift, < 100 pum overall
~ 0.4 — 1.4 mm (for zero — full drift)

& 2 mm

~ 6 mm

~ 5 %

6(1/p;) ~ 107*/GeV/c (TPC only)
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Problem of electronics

1.High temperature from electronics—

« Unstable chip operation

« Heat flow to gas volume, which causes
-unstable drift velocity
-gas convection

2. Because of PFA (Particle Flow Algorithm), which requires
high resolution also at CAL, TPC endplate must be < 25%

X0 in z.



In order to solve the problem

1. Development of chips with reduced chip power

2. Power pulsing

3. Efficient cooling structure with low mass
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Past research
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2 ‘ Transparent acrylic plate

o Sus block

TPG(thermal pyrolytic graphite
Estimation for LIMCM Mockup test under ( pyrolytic graphite)
CO2 cooling * Thermal conductivity
: . A ~1500W/(m - K) a-b
Top side Bottom side Power supply Voltage ~20W/(m - K) ¢

MCM continuous 3203mW 3028mW 16.34V

operation .

conductivity of copper
Test beam bench  343mW 168mW 5.35V 386~402W/(m * K)
At DESY

ILC power pulsing 223mW 48mW 4.31V



Past research

3MCMs 1mm-thick-TPG side

MCM continuous operation
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Past research

siml.Seamless

= the pipe outside diameter

L
SUS block a)z.(}:ncl—_g SUS blocks inside diameter
[

SUS block completely comes in contact with the pipe.

sim3.Rough soldering

SUS block 13.6 =

SUS block inside diameter
> the pipe outside diameter

Soldered part

2points contact

Inside height length
= the pipe outside diameter

‘ sim2.Perfect soldering ‘

Soldered part

SUS block ©3.6 _—
{E —~ Soldered part®@2 Z

SUS block inside diameter

> the pipe outside diameter SUS block soldered parts inside diameter
=the pipe outside diameter

1]

sim4.No contact with the pipe

[

SUS blocks inside diameter SUS block M3.

> the pipe outside diameter ‘:_é
|

SUS block does not come in contact with the pipe.
There is no soldering part .




Past research

MCM continuous operation
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Future research

Test of a 3D-printed cooling plate for a TPC using 2-phase CO2
By university Paris Sacrly and DESY



Thank you for listening
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