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From Real Module 
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Noise comparison between Room temperature and Cold test
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Noise comparison between Room temperature and Cold test



Observable used for common-mode noise
Run_24 common-mode noise study

Feld et al. Eq. 19

Gamma² = sin(alpha) / [1 - sin(alpha)]

alpha = 2π [ Var(Ne) - Ne_bar(1 - Ne_bar/n) ] 
/ [ n(n - 1) ]

Here Ne is the number of hit channels per event and n is the 
number of channels in the group.

• The binomial term is the expected variance without 
coherent noise.

• The excess variance is normalized as a pairwise 
channel-correlation effect.

• The plots show 100 x Gamma, so 0.220 appears as 
22.0%.

• The same formula is used for observed histograms and 
fitted model widths.

Feld et al. NIM A 487 (2002) 557-564, Eq. 19; values shown as 100 x Gamma.



Representative bin-integrated fit: OG 3 combined

Interpretation

• Observed distribution is much 
wider than the binomial-only 
expectation.

• The bin-integrated mixture 
captures the broad multi-
population shape.

• The plotted Gamma is the Feld 
value in percent.

Feld et al. NIM A 487 (2002) 557-564, Eq. 19; values shown as 100 x Gamma.
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FEH split: stronger common-mode broadening
Run_24 common-mode noise study

OG 3 FEH0: 29.6% OG 3 FEH1: 28.6%

Feld et al. NIM A 487 (2002) 557-564, Eq. 19; values shown as 100 x Gamma.



Hit-map diagnostics
Run_24 common-mode noise study

• Fit plots quantify the broadening through Gamma.

• Hit maps check whether the effect has coherent structure across stitched chip bins.

• The full output directory contains all optical groups, regions, models, PNGs, and PDFs.

Feld et al. NIM A 487 (2002) 557-564, Eq. 19; values shown as 100 x Gamma.



Representative bin-integrated fit: OG 7 combined

Interpretation

• Observed distribution is much 
wider than the binomial-only 
expectation.

• The bin-integrated mixture 
captures the broad multi-
population shape.

• The plotted Gamma is the Feld 
value in percent.

Feld et al. NIM A 487 (2002) 557-564, Eq. 19; values shown as 100 x Gamma.
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CMS Preliminary

Gamma summary from observed hit-count distributions
Run_24 common-mode noise study

Optical group Combined FEH0 FEH1

OG 3 22.0% 29.6% 28.6%

OG 4 13.4% 23.3% 23.5%

OG 5 8.9% 20.7% 21.8%

OG 7 9.6% 29.7% 30.1%

Values are shown as percent. FEH regions are consistently higher than the combined optical-group value.

Feld et al. NIM A 487 (2002) 557-564, Eq. 19; values shown as 100 x Gamma.


