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Investigation of cold channel
Half entry chips
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Fraction of channels vs sigma[30 ~ 50]

fraction[%]

Fraction of good channels : Run 20869
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Table 1. fraction of classified channels
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(3 sigma to 5 sigma 0.67% increasing)

tag 30 3.50 4o 4.50 50
GOOD 92.94% 93.25% 93.38% 93.49% 93.61%
COLD 5.43% 5.25% 5.16% 5.07% 4.96%

HOT 0.27% 0.14% 0.10% 0.08% 0.07%
DEAD 1.36% 1.36% 1.36% 1.36% 1.36%
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Cause of high fraction of cold channels H@
1)Half entry chips/ladders

Half entry chips

Felix 0; Module 7; chip 15 (from Run 24767)

Felix 2; Module 9; chip 16 (from Run 24767)
Felix 3; Module 13; chip 21,23,25 (from Run 22)

Felix 7; Module 0; Type B (from Run 24767)
Felix 7; Module 0;Chip 6,8,10,12, 19,21,23,25 (from Run 24767)
In total, 23 chips

Detail plot can be found in backup slides



Cause of high fraction of cold channels

2) weird cold channels(Felix 7; module 13)
Normalized HitMap 7 13
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If we mask channel 0, some channels close to masked channel 0 will be cold
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Cause of high fraction of cold channels
2) weird cold channels(Felix 7; module 10)
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h1_hist fit B7 10

h1_hist fit_B7_10
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If we mask channel 0, some channels close to masked channel 0 will be cold
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Summary @

Fraction of cold channel is ~ 5% even with 5 sigma cut.
- Due to half entry chips

Felix 0; Module 7; chip 15 (from Run 24767)

Felix 2; Module 9; chip 16 (from Run 24767)
Felix 3; Module 13; chip 21,23,25 (from Run 22)

Felix 7; Module 0; Type B (from Run 24767)
Felix 7; Module 0;Chip 6,8,10,12, 19,21,23,25 (from Run 24767)
In total, 23 chips

- Due to channels close to masked channel O
Suggest to unmask channel 0 and make sure that this
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Felix 0; Moule 7; chip 15(hitmap & hitrate distribution)

From Run 24767 (24768 was last beam data)

Normalized_HitMap 0 7
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Felix 2; Moule 9; chip 16(hitmap & hitrate distribution)

From Run 24767 (24768 was last beam data)
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Felix 3; Moule 13; chip 21,23,25(hitmap & hitrate distribution)

From Run 22986

Normalized HitMap_3 13 h1_hist_fit A3 13
h1_hist_fit A3_13
e = Entries 2048
— Mean 0.01041
- Std Dev  0.002503
200—
20 B
) HitMap_3_13 —
Masked due to no bias Entries 511783 150
15 Mean x 63.68 B
Meany 15.20 -
Std Devx 36.86 —
10 StdDevy 6.780 1001
5 -
. 50—
Masked due to no bias -
0 | | | | | | | | | | | | | | | | | | | | | | | | | N
0 20 40 60 80 100 120 0 N | | | | | | | | | I | | | | | | | | | | | | | |
0 0.005 0.01 0.015 0.02 0.025 0.03

2024. 1. 31. INTT Weekly meeting



Felix 7; Moule 0; Type B /
Chip 6,8,10,12, 19,21,23,25(hitmap & hitrate distribution)
From Run 24767 (24768 was last beam data)
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Felix 3; Moule 13; chip 21,23,25(hitmap & hitrate distribution)

From Run 24767 (24768 was last beam data)
Normalized HitMap 5 8

HitMap 5 8
L Entries 1411733
25— Mean x 63.77
B : Mean y 9.528
- Masked due to no bias Std Dev x 3702
20 —_ StdDevy 6.659
15—
10_— Masked due to no bias
5N
O B | | | I | | | | | | | | | | | I | | | I | | | | |
0

N
o
N
o
D
o
(0]
o
—
o
o
—
N
o



# of hot channels as a function of sigma

# of hot channels

SPHERIIX

# of hot channnels : Run 20869

X axis : constant value used for hot channel
definition > mean+C*sigma

1000 hotiet_ St 206... Definition of hot channel

p=0 > Mean + 3 sigma Y axis : # of hot channels
y = 1028 1028 channels are classified as hot

# of hot channels

mean + 3 sigma : 1028
mean + 3.5 sigma : 518
mean + 4 sigma : 380
mean + 5 sigma : 239

. mean + 8 sigma : 81
hotlist_sigma_208... Definition of hot channel mean + 10 sigma : 53

E : io > Mean + 4 sigma

y = 380 380 channels are classified as hot

800

600

400 Remaining question : Which cut should we use?

- Based on hot channel stability?

200
Location of the file

/sphenix/tg/tg01/commissioning/INTT/work
/jaein/HotChannelFinder/event_base_finder
/1220/result/hotlist_sigma_20869.root

4 6 8 10 12 14 16
factor of sigma
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Hot Channel algorithm

Reminder : Procedure of hot channel classifier =

1. Make a normalized hit map distribution
normalized by :

- number of event

- Acceptance difference depending on the chip type
(Type A and Type B) and layer (inner and outer)

2. Draw Hit rate distribution for every half ladders.

Each half ladder have two hit rate distributions, one is distribution of Type A,

the other is for Type B. h1_hist_fit AD
3. Definition of channel =l
Hot Channel : mean + 3sigma =
Cold Channel : mean — 3sigma =
Dead Channel : O hit =
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