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https://github.com/gwd213/INTT/tree/main/general_codes/Jaein/Fun4all/GaussianClassifier



Structure of Hot channel classifier code(Old Ver.)

run 20869 felix 1 evt 10000

h2_bco_felix_1
Entries 8355633
Meanx  6.298
Meany  30.05
Std Dev x 3.998
Std Devy 19.84

Input file
beam_inttall-{runnum}-

InttHitMapGenerator.cc 0000_event_base_ana.root
- Make the hitmaps
with BCO cut

o
N
o

>
o
S

BCO_Full - BCO

Input file

Normalized_HitMap_module_0 |a d d e r_{ ru n n u m }_3 BCO . ro Ot

14
module

(Rggw-isz) HitMap should be
generated in
Fun4All framework

Input

Output

*
1872855 bytes File Size = 235413 x
ion factor = 7.98 *

L 8 : Tree com
.
p<Br- :felix :+ felix,
a n n e IS pEntries : : To ize= 187285 bytes Fi iz
pBa: 6 : Bas ize= Compression:

32000 bytes

InttChannelClassifier.cc
- Gaussian Fitting
- Classification

................................................

. <61 :
RO OT' O I F I I e <En : Tota 187295 bytes File
L) pxBa: 6 : Baske 32000 bytes Com,

187305 bytes ile
32000 byte: om)

- Saves a TTree and Fitting results
Plots are also saved flag : 0 Good channel i E n

374201 bytes File
32000 bytes Com

ex) hitrate distribution with fitting flag : 1 Dead Channel (0 entry)
function flag : 2 Cold Channel (less than mean-3sigma

flag : 3 Hot Channel (greater than mean+3sigma)
INTT Weekly meeting

187275 bytes File
32000 bytes Com)

.................................................

187275 bytes File Size =
32000 bytes Compression=

187285 bytes



Structure of Hot channel classifier code(Jan. 17)

Input file
beam_inttall-{runnum}-
0000 _event_base_ana.root

o
N
o

>
o
S

BCO_Full - BCO

InttHitMap.cc/h
- Make the hitmaps
(Fun4All module)

class InttHitMap :

®
S

o
[=3

'S
o

Input file
ladder_{runnum} 3BCO.root

public SubsysReco
‘ Output

Not necessary

HitMap
(ROOT::TH2)

|

I X

run 20869 felix 1 evt 10000

Entries 8355633
Meanx  6.298
Meany  30.05
Std Dev x 3.998
Std Devy 19.84

This structure could be changed.
(Possibly | missed something.)

Input

InttChannelClassifier.cc
- Do Gaussian Fitting

- Do classification Channel list

- Save a TTree and Fitting results (ROOT::TFile)

Plots are also saved
ex) hitrate distribution with fitting
function

flag : 0 Good channel
flag : 1 Dead Channel (0 entry)
flag : 2 Cold Channel (less than mean-3sigma)

flag : 3 Hot Channel (greater than mean+3sigma)
INTT Weekly meeting

2024.1.17.

Development is needed

InttHotDeadMap.cc/h

C++ Class

available in Fun4All
(like InttHotMap.cc/h)

https://github.com/sPHENIX-
Collaboration/INTT/tree/main/g
eneral_codes/hachiya/F4AInttR
ead/src/InttHotMap.h



InttHitMap.cc/h

Jan. 17 .Input file
beam_inttall-{runnum}-

0000 _event_base_ana.root

SPHERIIX

InttHitMap.cc/h
- Make the hitmaps
(Fun4All module)

class InttHitMap : public SubsysReco

Update

ol

Input file
ladder_{runnum} 3BCO.root

l Output Not necessary

HitMap User can turn ON/OFF BCO cut option in Fun4All macro.
(ROOT::TH2)
67

InttHitMap *intthitmap = new InttHitMap("intthitmap",

Input 68 i file.c stxr(),
69 o_file.c_str(),
70 nevents);
71 intthitmap->SetBCOcut(bcoflag);
72 intthitmap—>SetBCOfi1e(bco_filem True or false
73 se->registerSubsystem(intthitmap);

2024.1.17. INTT Weekly meeting



[ ] [ ] [ J [ ]
Confirmation of HitMap after moving to Fun4All SPHEf.X'
HitMap generated by HitMap generated by
old version code(out of fun4all framework) new version module(fun4all framework)
Normalized_HitMap_0_0 Normalized_HitMap 0 0
HitMap_0_0 HitMap_0_0
~ F Entries 12388291 —_ .
g 25 | Mean x 62.96 g 25 11 [\EAr:::i 12386822,3:3
2 1 Mean y 13.27 2 : Mean y 13.27
:', - Std Devx 37.04 — | Std Devx 37.04
-920__ Std Devy 7.497 E 20 Std Devy 7.497
S L S L
15— 15—
10— 10—
5—._ 5——
0_[ 1 I 1 1 l 1 1 l 11 1 l 11 l 11 1 [ 1 0—1 11 L1 1 l 11 1 l 11 1 l 11 1 [ 11 1 [ l]
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Ch (0~ 127) Ch (0~ 127)

The results before and after appear the same as each other.
Migration of framework will not cause the difference between before and after.

| N



Confirmation of HitMap after moving to Fun4All HQ

New version(fun4all framework) New version(fun4all framework)
without BCO cut with BCO cut
Normalized HitMap 0 0 Normalized_HitMap 0 0
HitMap_0_0 —_ HitMap_0_0
— » Entries 19538247 O L Entries 12388291
O 25— Mean x 63.30 N25—' Mean x 62.96
N B Meany  13.32 2 B Mean y 13.27
2 — Std Devx 37.01 : - Std Devx 37.04
:L 20'_‘_ Std Devy 7.499 .9_20__ StdDevy 7.497
(o} i . < - .
= [ Entries : 19,538,2470C F Entries : 12,388,291
O B
15—_ 15—
108 10—
5 51—
: l I I l l I 00_1 1 1 [ 1 L1 I 1 1 16101 1 18[01 1 11(1)01 1 11"1201
1 1 1 1 1 1 1 1 1 | 1 | 1 1 1 1 1 1 1
% 20 40 60 80 100 120 Ch (0~ 127)

Ch (0~ 127)
# of entries without BCO cut is much higher than the one with BCO cut.

The Fun4All module with BCO cut option seems to be working properly.



Summary and Plan Hﬁ

- 15t version of FUN4AIll based HitMap creator has published.

https://github.com/gwd213/INTT/tree/main/general_codes/Jaein/Fun4all/GaussianClassifier
README and more comments in the code will be added.

Confirmation of the way to generate a HitMap & structure of input file is needed.

Name Last commit messa ge Last commit date

macro First commit for Gaussian Classifier 2 days ago

src *Dict* were replaced to InttEventLinkDef.h yesterday

Plan

- Development of HotDeadMap.cc/h (C++ Class available in Fun4All) to load the
hot/dead/cold channels

By using this class, user will be able to choose which sigma cut(>= 3sigma) would be used
in their analysis.

2024.1.17. INTT Weekly meeting
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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 =

2024.1.17. INTT Weekly meeting

25

1~ 26)

20

Chip

15

10

5

Normalized_HitMap_module_0 | N
r PHERUI X

07\I

\1‘\\\‘I\I[II\‘\

0

h1_hist_fit_AD
Entries 2048
Mean 0.007314
Std Dev 3.151e-4

Type A

500

400

300

200

100

0

L 1 L
20 40 60 80 100

=

1
120

Ch (0~ 127)
h1_hist_fit_ BO
h1_hist_fit BO
Entries 1280
\ Mean 0007022
Std Dev 4.158e-4
Type B

1.\
0.005 0.01 0.015 0.02 0.025 0.03



Problematic ladders(Felix O module 6

Hit rate distribution before BCO cut — No clear time peak in:costibuion

h1_hist_fit_A6

Entries 2048
Mean 0.005140
| S%d Dev 0.003850

chi2ingf: 3.4
sigma: 0.013301

16 18 20
h1_hist_fit_ B6
[Th1 hist fit B5 |
Entries 1280 |

Mean  0.004101
| Std Dev 0.002884 |

chi2'ndf: 0.9
sigma; 0.003524

il NI O TN Ly
12 14 16 18 20

Y _hiat e DO h_ st & 01 RY_hist Bt setoad Topell M | hest & B hY_hist 8¢ B4
— —

.1_v.v_u_err_> r--_w‘v._ea__‘ n1_v-u_uﬁ)r_ MRS Nt s‘-r "
] I
H M% H ] t] H [y
[
a
i h2_bco_felix_0
run 20869 felix 0 evt 10000 X -
Mean x 6.728
120 Mean y 26.73
Std Dev x 4.033
Std Dev y 15.35

BCO_Full - BCO
)
o

module



Effect of BCO cut

Hit rate distribution After/Before BCO cut

h1_hist_fit A11 h1_hist_fit A12

b — A
-

Wi 20 et 4
sagma 0 sy o.-o-l-




