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Barrel EndcapEndcap

• ATLAS detector for the HL-LHC:

• More interactions per bunch crossing (⟨𝜇⟩ ≈ 50 →200).

• Higher trigger rate (100 kHz → 1 MHz).

• Worse radiation damage (up to 2×1016 neq/cm2).

Short strip barrel module and cold noise

• Inner Tracker (ITk):

• 180 m2 of n+ in p silicon.

• Strip modules in outer layers.

• Pixel layers in inner layers.

Strip barrel stave

Strip endcap petal

Test beam results
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2/cmeqn15SS sensor irradiated@1.1x10
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2/cmeqn15SS sensor irradiated@1.1x10
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2/cmeqn15SS sensor irradiated@1.1x10

• Noise level growing at low temperature under hybrids & PB.

• Correlated with glue under hybrids.

• Correlated to the DC-DC converter: switching @ 2MHz.


• Mechanical wave couples into sensor (via glue) & travels.

Test beam setup @DESY [1]

• Adenium telescope [2]

• Telepix timing plane [3]

• Scintillator trigger signal

• DUT cooling box

• DUT

DUT position 
control system

• Data reconstruction using Corryvreckan [4]

• Operating window = 


threshold (efficiency@99%) -

threshold (noise occupancy@10-3)


• If max efficiency < 99%,  for plotting use: 

• threshold set as 1500e;

• operating window set as -2500e.

These results help us 
understand how much 
cold noise must be 
reduced to have 
proper tracking at end 
of lifetime.


More results will also 
be coming out to have 
more understandings 
about cold noise.
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Studies of design modifications 
to reduce or eliminate cold 
noise are ongoing.
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