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Offline monitoring

Offline Monitoring and Data Quality Check by A. Bortone
@ CGEM WS 2020 June, 23
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Procedure to monitor the cosmic ray data taking in every step

* TER and GRAAL are already in the monitoring system

« CgemBoss was incoming, now the package has been implemented

It will be inserted in the monitoring system as soon as it is validated 7



S .
nalysis old and new procedures

ReadCosmicRayData
CgemClusterCreate
STANDALONE
OLD

Standalone alignment

e

Cluster selection
with max charge

7

CgemBoss/QA
NEW

CgemGeoAlign

e

Cluster selection
with loop all + max charge
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Standalone fit
Xy + Rz

CgemLinefit
tridimentional




Validation with run 17

STANDALONE CgemBoss
L2-Top \ L1 bottom | n fitted 1 123607 n fitted 2 153160
. " _______ L1 top n fitted 1 124799 n fitted 2 151818
L1-BOTIR L2 bottom n fitted 1 65932 n fitted 2 150586
L2 - BOTTOM
L2 top n fitted 1 69937 n fitted 2 153433
STANDALONE CgemBoss
Selection (on trackers): Selection (on trackers):
 Three trackers fired * Three trackers fired
 Total cluster charge * No cut on charge
L1, x view, Qs = 20 TC * No cut on cluster size
L2, x view, Q_, ..., = 15 fC * Loop all + max Q
L1, VVIEW, Qoygren > 10TC n fitted 2 - the track is fitted, with chi2 < 2000

L2, v view, Q. sz = 10 fC

* No cut on cluster size ThL||+ ----------------------- . i
« L1 2D-clusters shall not share the same v e Loop all + max Q method loops on a
cluster comblnatlons of highest charged clusters

to find the usable ones

n fitted 1 — the track is fitted (no limit on chi2) 4



Cluster energy cut?

* Cuts used in my old standalone were:

L1, x view, Qg ysrer = 20 fC
L2, x view,

L1 TOP

cluster1d charge (fC) in L1, S2, x view (only clusters in the fit)

C Entries 7508¢
1000 — Mean 59.3¢

. Std Dev 38.9¢
800[—
so0— L1 TOP, x view
400
200

9 50 00 150 T 250
cluster1d charge (1C) in L1, S2, v view (only clusters in the fit)

F Entries 7508¢
1200—

C Mean 51.7
‘m:_ Std Dev 33.2
am:—
sooF— L1 TOP, v view
a0
200

00 ' 50 ' — ' 100 — 150 2{::0 ' 250

CLUSTER

>151C

L2 BOT

¢ clusterid charge (fC) in L2, 51, x view (only clusters in the fit)

Entries 75089
o Mean 72.07
o StdDev 4272
500
400 L2 BOT, x view
300
200
100
O 50 00 150 200 250
clusterid charge (fC) in L2, 51, v view (only clusters in the fit)
Entries 75089
1400
Mean 39.03
1200
Std Dev 31.01
1000
800 L2 BOT, v view
600 [}
400:
200
O N ) 2n|o' 250
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L1, vview, Q. o = 101C
12, vview, Qn ey = 101C

L2 TOP

clusterid charge (fC) in L2, 52, x view (only clusters in the fit)

E Entries 75089
3 Mean 64.86
E StdDev  39.33
e L2 TOP, x view
1 1 1 g, .
50 00 150 200 250
cluster1d charge (fC) in L2, 52, v view (only clusters in the fit)
= Entries 75089
Mean 34.57
Std Dev 27.52
L2 TOP, v view
. L P, o O R .
50 100 150 200 250




Validation with run 17

‘ SCINT 1 H SCINTZ‘
STANDALONE CgemBoss
L2-Top \ L1 bottom | n fitted 1 123607 n fitted 2 83247
| " _______ L1 top n fitted 1 124799 n fitted 2 83266
H1-BOTIR L2 bottom n fitted 1 65932 n fitted 2 76955
L2 - BOTTOM
L2 top n fitted 1 69937 n fitted 2 82770

CgemBoss

* Throw away the clusters with cluster energy < CUT

e Use same cuts as standalone L1, x view, O =~ 20 1C
1 ! CLUSTER

L2, x view, ) =151C

CLUSTER

L1, v view, Q. sreq = 10 fC
L2, v view, Q. sreq = 10 fC

Note! The cut must be applied before tracking,
...not, as done here, after it!!



New QA in CgemBoss

Two packages:
+ TestTrack: all the hit/ + cluster 1D + cluster 2D + fitted track are saved to a TTree (root file)
+ CaemCosmicRavOA reads the TTree and fills all the histoarams

[[BESIII]/CgemBossCvs /{ Reconstruction /CgemLineFit/src/CgemCosmicRayQA.cxx

HIT - for each plane, each sheet, each view

hit charge (fC), hit time (ns), hit charge (fC) vs stripID,
hit time (ns) vs striplD, hit charge (fC) vs time (ns),

hit charge (fC) vs length (mm)

CLUSTER 1D - for each plane, each sheet, each view
number of clusterld, clusterld size, clusterld charge (fC) vs phi (deg)

CLUSTER 2D - for each plane, each sheet SIGNAL
number of cluster2d total charge of the signal (fC)
cluster2d charge (fC) vs phi (deg) HISTOS charge x of the signal (fC)
cluster2d charge (fC) vs z (mm) charge v of the signal (fC)
cl.size x of the signal
TRACK and RESIDUALS cl.size v of the signal
number of fitted tracks
fitted track chi2 BACKGROUND
fitted track point of closest approach x (mm) total charge of the background (fC)
test plane: residual in R * phi (mm) charge x of the background (fC)
test plane: residual in z (mm) charge v of the background (fC)

residual in R * phi (mm) on each plane/sheet  cl.size x of the background
residual in z (mm) on each plane/sheet cl.size v of the background



New QA in CgemBoss

Two packages:
+ TestTrack: all the hit/ + cluster 1D + cluster 2D + fitted track are saved to a TTree (root file)
+ CaemCosmicRavOA reads the TTree and fills all the histoarams

[[BESIII]/CgemBossCvs /{ Reconstruction /CgemLineFit/src/CgemCosmicRayQA.cxx

hit charge (IC) vs time (ns) inL1, S1, x view hit charge (fC) vs time (ns) in L1, §1, v view

charge (fC)
charge (fC)

0 - =y 00 - ¥ =0t 2

H I STO S cluster2d charge (C) vs z (mm) in L1, 52
‘ PRy

hit charge (fC) vs stripID in L2, S1, x view hit charge (fC) vs stripID in L2, S2, x view

2200 BUOT
time (ns)

Siiji)

They have been compared to the
standalone and are comparable




‘ SCINT 1 H SCINT 2

Fit with all 4 points

------- * Alignment in the procedure is ok
L1-BOTIQ * It performs a shift in x, in z and a rotation around the axis
L2-BOTTOM * |t moves LAYER 1 w.r.t. LAYER 2

residual in R * phiétm residual in R * phi tmmj on L1, 52 residual in R * Phii imm) on L2, S1 residual in R * phi tmmj on L2, 52
r ; Enlries 22062 o Entries 22062 5 Entries 22062 | ap00F Entries 22062
2200F Mean 005148 C ' Mean  0.04607 s | |mean  0.001098 F i |Mean  -0.1018
b L 2500 -
2000 Sid Dev 0.1868 L Std Dev  0.1872 r Std Dev 0.1551 | Lenol SidDev 04603
F 2000~ [ [
1800 L L
1600F L e 2000
1400F 15001 C :
F 1500 r
1200 L r 1500
1000 - r L
o L 1000 r
Bﬁﬂ:— r ‘IDﬂD_—
[ = L L C
400F ae0 o0 500
200 : C : r H C :
- H - H NI ERERE ERE I PR | AN R NN (AR SRR R AR T AT L H
SEETE TN FYTTE TN SU T PR FRUTE NN N P TR ITTY ETRE U ST T FRUTE NP PP I s T s b s 1 s 2 s TR FTE TR PP N P | P NI P PP
895 5 45 9 05 0 05 1 15 2 25 %55 45 1 05 0 05 1 15 2 25 95 5 45 9 05 0 05 1 15 2 25
residual in z [r'rimJ on L1, 51 residual in z [mfm] on L1, 52 residual in z [mfr'nj on L2, 51 residual in z [r'nfrnj on L2, 52
1500l : Enties 22062 F —— Entries 22062 r — Entries 22062 1400F j Enies 22062
a Mean  0.08931 1s00F Mean  -0.0197 lzoor Mean  -0.02967 r Mean 02621
14001 F r 1200
F Std Dev  0.2843 1400F StdDev  0.2854 - SidDev  0.3883 C Sk Dev  D.4044
1200 C L a
[ 1200 L 1eao
1000 E ao0 .
o 1000~ r a0
ﬂm_— Hlbﬂ:— 'Bt)ﬂ_— r
[ E r GO0
L 600 C L
C E oo 4n0f-
400 400 - r [
200 200 200 200
:|||||||||||||I|| ||||I|i|l|||||||I||||||||||||| :|||||||||||||I|||||||I|i|l|||||||I||||||||||||| IEETH FETE I |||||||I|i|l||||||| 'l FETE FTE IEETE FETEE I |||||||I|i|||||||||||||||||||||||
895 545 5 05 0 05 1 15 2 25 %5545 1 05 0 05 1 15 2 25 %5545 1 05 0 05 1 15 2 25 895 545 7 05 0 05 1 15 2 25 9



Test each layer

e Alignment on
* LoopAll + MaxCharge algorithm
* Test all the layers, one by one

fitted track chi2 fitted track chi2
9000 Entries 153160 E Entries 151818
a000 Mean 34.27 12000 [— Mean 33.83
7000 L1 BOT Std Dev 52.61 — L1 TOP StdDev  53.46
6000 [
w 5000 ; 8000
Z 4000 z 6000
3000 f—
c 4000
O 2000 —
— - 2000
F 1000 —
D E ] ] 1 —_— | I | Ly
Oy 150 200 250 300 0 100 150 200 250 300
m fitted track chi2 fitted track chi2
I 9000 Entries 150586 C Entries 153433
m 8000 L2 BOT Mean 33.97 e L2 TOP Mean 33.21
w— 7000 StdDev  52.78 10000 Std Dev 53.31
Q 6000 [
= 8000
N 5000 B
x AD00 f G000
3000 f— 4000
2000 f—
e = 2000
1000 —
E . ; I ! ] 1 [ PR
g 50 100 150 200 250 300 0 150 200 250 300
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LAYER 1, BOTTOM

test plane: residual in R * phi (mm)
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asoo

4000

2500

2000

1500

1000

500

Entries 47713

4500

4000

3500

3000
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1500

1000

500

Mean 0.1026
Std Dev 0.8974
Constant 3592
Mean 0.1171
Sigma 0.4424
|
2 3 4 5
Ré [mml]

LAYER 1, TOP

test plane: residual in R * phi (mm)

Entries 48356

Mean 0.2334
Std Dev 0.8482
Constant 3948
Mean 0.2524
Sigma 0.4052
el
2 3 4 5
Rad [mm]

3500

3000

2500

2000

1500

1000

500

350

3000

2500
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1000

500

Residuals

test plane: residual in z (mm)

F Entries 47713
= Mean 0.1609
F Std Dev 0.9308
g Constant 3106
2 Mean 0.1795
= Sigma 0.5196
g il | 4y
5 3 2 1 o 1 2 3 4 5

z [mml]

test plane: residual in z (mm)

F Entries 48356
E Mean -0.2918
- Std Dev  0.8744
5 Constant 3185
F Mean ~0.3211
= Sigma  0.5265
L ta o1
5 3 2 1 aQ 1 2 3 4 5

z [mm]

standalone  R*phi z
mean 0.01388 0.004913
sigma 0.3617 0.6144

* Chi2<20

* Residual R¢:

 alignment not perfect since
it does not separate top and
bottom - work in progress

* Sigma a little worse -
cluster selection is different

* Residual z:

* alignment not perfect
* sigma is better
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LAYER 2, BOTTOM

test plane: residual in B * phi (mm)
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Entries

Mean
Std Dev
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Mean
Sigma

45605
—0.04629
1.09
2801
0.0818
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LAYER 2, TOP
test plane: residual in R * phi (mm)
Entries 48725
Mean -0.2422
Std Dev 1.027
Constant 3261
Mean -0.2829
Sigma 0.4837

U‘_IIII|||II|IIII|II|||IIII||III|I||I|II
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Residuals

test plane: residual in z (mm)

2500
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Entries 45605
Mean —-0.07261
Std Dev 1.186
Constant 2236
Mean 0.1412
Sigma 0.6712

2500

2000

1500

1000

500

=]

test plane: residual in z (mm)

C Entries 48725
- Mean  0.3125
- Std Dev  1.135
- Constant 2418
E Mean 0.3663
3 Sigma 0.6719
5_ —4 -3 -2 I‘I {: I‘II = 2I 3 4 5

z [mml

standalone  R*phi z
mean -0.04101 0.0141
sigma 0.4534 0.8019

* Chi2<20

* Residual R¢:
e Sigma a little worse -
cluster selection is different

* Residual z:

 alignment not perfect
* sigma is better
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Efficiency

Efficiency = # events w/ both residuals within 5 sigmas

# eligible events

« LoopAll + MaxQ LAYER 1, BOTTOM

0.83
0.85
0.84
0.83

Without cut

With E_ .

0.85
0.87
0.85
0.84

 with/without charge cuts LAYER 1, TOP
* chi2<20 LAYER 2, BOTTOM
LAYER 2, TOP
0o
o)
‘GC_J 0.89
* LoopAll S . u
= o

* Test LAYER1 BOTTOM

0.87

I

with cluster E cut

- - ---___-_-_""
e chi2 scanned in the values 0.86 e
* [1,2,3,5,10,20,50,100] 0.85 —___hocluster E cut
0.84 :— h—‘-‘-““‘h‘-‘.
There is not a real and relevant difference E
0.83F
0_323—
0.81 f—
D-BD_ 1 Eﬂ 1 1 1 4D | 1 1 SD 1 1 1 BID 1 1 I1Dnl

¥? cut
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Conclusions

The QA procedure in CgemBoss is ready - uploaded to CgemLineFit-00-00-17

* Alignment in CgemBoss is not finished, but usable — ongoing the possibility to move
L2 top w.r.t. L2 bottom

* Cluster selection (and fit):
* LoopAll + MaxQ
* LoopAll

* Fit with 3 out of 4 planes or 4 planes

* To do:
* insert cut on energy @ cluster selection step
* insert cut on cluster size @ cluster selection step
* Investigate chi2 cut also with LoopAll + MaxQ
* Update the QA histo list with other important information (e.g. uTPC related histo)

We can apply this in the QA procedure for data taking

14



Conclusions

The QA procedure in CgemBoss is ready - uploaded to CgemLineFit-00-00-17

* Alignment in CgemBoss is not finished, but usable — ongoing the possibility to move
L2 top w.r.t. L2 bottom

* Cluster selection (and fit):
* LoopAll + MaxQ
* LoopAll

* Fit with 3 out of 4 planes or 4 planes

* To do:
* insert cut on energy @ cluster selection step
* insert cut on cluster size @ cluster selection step
* Investigate chi2 cut also with LoopAll + MaxQ
* Update the QA histo list with other important information (e.g. uTPC related histo)

We can apply this in the QA procedure for data taking

 hard—yon
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