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Summary

● 0. DEPFET Overview

● 1. DEPFET Ladder cooling strategy 
1.1 Power Pulsing

1.2 Microchannel cooling

● 2. DEPFET Petals status and future work

● 3. Conclusions



M.A. VillarejoCLIC Detector and Collaboration Meeting 10­11 June 2014
3

● One of the candidates for LC vertex detector because 

 
● Currently used in the Belle-II 

● Detector requeriments:

Real challenge

http://arxiv.org/pdf/1212.2160.pdf 
http://digital.csic.es/handle/10261/64311

0. DEPFET Overview

http://arxiv.org/pdf/1212.2160.pdf
http://digital.csic.es/handle/10261/64311
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Advantages:

- Less power dissipation

- Cooling could be not necessary 

(natural convection with air)

- Lower material respect to 

microchannel cooling

Disadvantages:

- Complex setup

- Higher possibility failure

1.1 DEPFET Ladder Cooling Strategy: 
Power Pulsing

0.02W

0.24W

0.04W
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1.1 DEPFET Ladder Cooling Strategy: 
Power Pulsing

Tests made: Power Pulsing Thermal tests
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ILC duty 
cycle 
1/200

1.1 DEPFET Ladder Cooling Strategy: 
Power Pulsing

Tests made: Power Pulsing Thermal tests
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Advantages:

- Detectors operating full-time

- Technologically easier

- Constant T-> better alignment 

Disadvantages:

- Increase of the material budget

- Criogenics

1.2 DEPFET Ladder Cooling Strategy: 
Microchannel cooling

1W0.5W

6W
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Tests made: water cooling 

1.2 DEPFET Ladder Cooling Strategy: 
Microchannel cooling
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1.2 DEPFET Ladder Cooling Strategy: 
Microchannel cooling

Tests made: water cooling 

380µm

340µm

4mm
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1 2

3 4

Setup Initial state
Water and 
DEPFET at room 
temperature

Power on
No cooling
5W

Cooling on
0,1l /h 
water at 298.5K

378,35K 306K

298.5K

1.2 DEPFET Ladder Cooling Strategy: 
Microchannel cooling

Tests made: water cooling 



M.A. VillarejoCLIC Detector and Collaboration Meeting 10­11 June 2014
11

1.2 DEPFET Ladder Cooling Strategy: 
Microchannel cooling

Tests made: water cooling 

Final state
DEPFET at 305.6K
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1.2 DEPFET Ladder Cooling Strategy: 
Microchannel cooling

Tests made: water cooling 

2

4

Initial state
Water and 
DEPFET at room 
temperature

Cooling on
0,1l /h 
water at 298K

306K

298.5K

Initial state
DEPFET at 298.5K

Final state
DEPFET at 305.6K

ΔT=7,1K ΔT=7,5K
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1.2 DEPFET Ladder Cooling Strategy: 
Microchannel cooling

0.083W

6W

1W

ILC Power 
specification

Symmetry
Radiation effects not simulated



M.A. VillarejoCLIC Detector and Collaboration Meeting 10­11 June 2014
14

2.DEPFET Petals status and future work
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2.DEPFET Petals status and future work

Tests made: dummy's characterization
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2.DEPFET Petals status and future work

Tests made: dummy's characterization

3 Bending test 
to raw Si Petal

Input for 
simulation

Dummy's 
prediction 

and test
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2.DEPFET Petals status and future work

Tests made: dummy's characterization

Dummy's 
prediction 

and test

3 Bending test 
to raw Si Petal

Input for 
simulation
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2.DEPFET Petals status and future work

Tests made: dummy's characterization

Dummy's 
prediction 

and test

3 Bending test 
to raw Si Petal

Input for 
simulation
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● Analize and define petal's loads
● Optimize the structure
● Cooling test to petals
● Vibration test to petals
● Verify the design of the carbon fiber structure
● Multiphase CFD CO2 Simulations

2.DEPFET Petals status and future work
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● CFD simulations near to experimental tests

● Power Pulsing or constant Power?

● Microchannels are not enough

● Petals dummies machanicaly characterized

3. Conclusions
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Thank you for your attention
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