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Summary of Responses to Latest IDRC Feedback



Inner Tracker (ITK)



2025/10/14 CEPC Detector Ref-TDR Review 4

Recommendations
• The TDR should include a more detailed description of the thermal studies, clearly identifying the assumptions

underlying the sensor thermal requirements and quantifying the expected benefits of CO₂ cooling. Given that the
current baseline water-cooling system appears sufficient, a quantitative comparison of both approaches would
clarify whether parallel R&D is warranted.

ITK

ITK & OTK addressed together

New simulation result with CO2 cooling added 



Inlet water temperature: 5℃
Outlet water temperature: 10.4℃  
Inlet gauge pressure: 0.73 atmospheres

Inlet：2 m/s

5

Static Temperature

Inlet CO2 temperature:  -20℃
Inlet gauge pressure： 2 MPa
Outlet vapor quality： 0.3

Inlet：0.53 m/s

Comparison of water cooling and two-phase CO2 cooling for OTK (5,680 mm) stave using 5 mm pipe diameters

Water

CO2
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Recommendations
• The “Future Plans” section should provide a detailed schedule for the testing, redesign, and

manufacturing of the COFFEE ASIC family. This would allow progress tracking and ensure timely
achievement of critical milestones.

ITK
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Outer Tracker (OTK)
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Recommendations
• The TDR should include more detailed information about the thermal simulations, clearly stating the

assumptions underlying the sensor thermal requirements. This would strengthen the justification for pursuing
CO₂ cooling as an alternative to the water-based system.

OTK

ITK & OTK addressed together

New simulation result with CO2 cooling added 
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Recommendations
• The “Future Plans” section should include a detailed schedule for the iterative development, testing, and

validation of the LATRIC ASIC family, leading to the final multi-channel version. This should also cover auxiliary
front-end and back-end electronics.

OTK

More detailed plans added



Other Minor Textual Revisions 
Implemented
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• The heat dissipation is very inhomogeneously distributed (dominated at the place of the LATRIC). It is not clear
to us if it was taken into account with all the implications to the mechanics/services.

Clarified in the paper: The detector dissipates heat at a flux of 300 mW/cm2, simply assumed to be uniformly 
distributed across the sensors.
(We are unable to perform such a detailed simulation down to the ASIC level within such a short timeframe.)

• L3151 - conventional partly depleted CMOS are probably meant as MAPS without external HV bias, which more
accurately describes these devices.

Clarified in the paper: “This performance, achieved with moderate power consumption, significantly outperforms
conventional CMOS sensors with shallow depletion, as in typical CMOS Image Sensor (CIS) processes.”

• A sentence on proposed HV distribution/granularity plan and associated services would be welcome.
Added in the paper: To allow isolation of individual malfunctioning sensors, High-Voltage Multiplexers (HVMUXs) are
planned for possible integration into each module FPC.

• L4172 - for mip particle
Added in the paper: The Most Probable Value (MPV) of the charge collected from the LGAD sensor for a MIP is
approximately 16 fC.

ITK
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• Similarly to ITK a sentence on proposed HV distribution/granularity plan and associated services would be welcome.

Added in the paper: 200 V HV is used for sensor biasing, with HVMUXs considered for integration on the FE board to
allow isolation of individual malfunctioning sensors.

• L3781 - please mention the process in which ATRIC is made. (Added)

• Fig. 34 - units of charge are not correct (Corrected)

• Table 5.12 - please put also the size of the LATRIC (dimensions) (Added)

OTK
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Backup
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• Fig. 5.19 and L 3559-3571: It would be highly welcome to estimate the depletion depth from the
capacitance measurement. This is essential to understand the minimum ionizing particle signal one can
expect with this process using standard wafers.

The COFFEE2 chip was fabricated on a standard resistivity wafer (∼10 Ω·cm). Capacitance measurements
show an estimated depletion depth of ~10 μm, corresponding to a charge yield of ~1120 e⁻ for a minimum
ionizing particle (MIP). COFFEE2/3 is intended primarily for sensor design validation. To increase the
depletion depth and the resulting charge yield (or S/N ratio), high-resistivity wafers will be employed in
future fabrication.

• 200V may not be enough to achieve optimum time resolution given the close to room temperature
operation and the fact that you are not going to optimize the performance for radiation hardness as for
HL-LHC.

The bias voltage of 200 V is not a fixed limit and can be increased if necessary. The optimal operating
voltage will be determined through future performance evaluations, taking into account the detector
characteristics and operating conditions.


