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Introduction

EP-DT-FS

Detector cooling: why?
émany different reasons!

Å Dissipate the heat produced by:

ü detector

ü electronics

ü cables

3 Half Disks

Port Cards and POH

DC-DC 
converters

Cooling tubes 

and Cables

CO2 cooling tubes
and flex cables

K. Arndt, CMS Phase I Pixel detector EDR 

(https://indico.cern.ch/event/278220/)

Maintain a neutral environment between different 

detectors: active thermal screens

DT

Cold side

Warm side Passive insulationHeater

Cold 

plate

P. Petagna, Thermal enclosures & environmental management, 2008

ÅGuarantee detector lifetime

Silicon detectors

ü Avoid thermal runaway

ü Avoid reversed annealing 

ü Tsilicon < -5ºC 
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CO2

Á Significant saving of cooling hardware 

(material budget) into the detector due to the 

physical properties:

ü large latent heat of evaporation

ü low liquid viscosity

ü high heat transfer coefficient 

ü high thermal stability due to the high 

pressure

Á Very practical fluid to work (environmental 

friendly, not activated)

Á Practical range of the detector application -450C 

to +250C

Like a ship in a bottle.



CO2 cooling project evolution
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2014 2018 2019 202220212015 2016 2023 2024

ATLAS IBL
(3.3kW, double redundancy)

CMS Pixel-Ph1
(15kW, double redundancy)

ATLAS ITk Baby-DEMO
(5kW @ -прΩ/)

LUCASZ
(2kW @ -олΩ/ύ

ATLAS ITk and CMS Phase II
DEMO pre-production plant

20202017

ATLAS & CMS trackers 
& timing layer/s

+ CMS endcap calorimeter 
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9 units 

CO2 (2PACL and R744) detector cooling project evolution 2014-2025

Outsourcing production

LHCb Velo & UT
MAUVE

(2x7kW @ -орΩ/)

DEMO inheritance &
R744Primary 

for ATLASsurface 
integration System-B/D

2025

Final R744Primary 
for ATLAS

Final R744Primary 
for CMS

2026 2027

DEMO

16x 2PACL large 
cooling power 
systems are 

required

R744Primary 
for 2PACL CO2 cooling 

System-A

AMS (Alpha Magnetic Spectrometer)

NASA project.

2011

2PACL CO2 cooling system



ATLAS and CMS 2PACL Phase-II detector cooling - cabinet procurement
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1. PLC cabinet ς2 cabinets

2. Common unit & Surface Storage control cabinet ς2 cabinets

3. Common unit & Surface Storage power cabinet ς2 cabinets

4. 2 head plant control cabinet ς6 cabinets

5. 2 head plant power cabinet ς6 cabinets

6. 3 head plant control cabinet ς4 cabinets

7. 3 head plant power cabinet ς4 cabinets

8. Accumulator control cabinet ς9 cabinets

9. Accumulator power cabinet ς9 cabinets

10. Manifolds HGTD control cabinet ς1 cabinet

11. Manifolds HGTD power cabinet ς1 cabinet

12. CMS manifold control cabinet ς8 cabinets

13. CMS manifold power cabinet ς11 cabinets 

14. Common underground power ς2 cabinets

15. Common underground control ς2 cabinets 

Procurement of 69 controls and power distribution cubicles. 

Market Survey still on-going (MS-4741)

3D in stp format

2D detailed layout

ePLANplan detailed electrical drawings

Material procurement 

Assembly

Packing and shipping 

FAT

CERN input


