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BM@N

GEM2 bug search

GEM2 main zone low efficiency obtained both for Data
and MC. So it Is not the detector Inefficiency. It Is
Inefficiency of tracking

Two possible reasons: hits are not reconstructed or hits
are not attaching to the tracks

Check that hits are well reconstructed (match StsPoint
and StsHit, ~90%)

GEMZ2 hits are attaching to the tracks on the 2-nd
tracking stage (in the ExtendTracks r7v2.C macro)

Using cout to find misusing
KDTree::FindNearestNeighbors() method results (result
with the index O was not used)

Vasilii Plotnikov, 10.08.2020 2



ECEE reconstructed_kracks_1.txtx0p3

0.482337 8.12234 25.2129 1 ©.743132 11.8433 42.1131 1 4.55829 28.1847 115.441 1 6.66039 3:
48686 8.57469 25.2129 1 0.907917 12.7543 42.1131 1 1.14831 30.8043 115.697 1 2.19262 36.3]
581 2.42374 11.344 42.1131 1 2.52513 16.7525 67.6985 1 -1.57759 26.7926 115.697 1 -5.44:

.45926 8.68477 26.9261 © -0.29645 12.582 42.2868 0 0.935206 19.2293 67.6985 © 3.76362
.654902 §.29801 26.9261 1 -0.298338 11.1409 42.2868 1 0.933646 16.6294 67.6985 1 6.1¢
.45926 8.68477 26.9261 1 -0.29645 12.582 42.2868 0 0.935206 19.2293 67.6985 © 3.76362
.654902 §.29801 26.9261 0 -0.298338 11.1409 42.2868 0 0.933646 16.6294 67.6985 0 6.1€
1 ©.539885 11.7116 42.1131 1 B.30447 28.5887 115.441 1 13.2181 33.8046 137.821 1 20.4933 ¢
1.880116 8.83169 25.2129 1 ©.958775 11.9998 42.1131 1 6.63002 25.9623 115.441 1 10.1354 36.
. 76467 10.94539 42,1131 © 0.638143 16.9904 67.6985 1 4.57952 28.5485 115.441 1 7.78585 34.0¢
.0322046 8.40123 25.2129 1 -0.0504966 12.3237 42.2868 1 3.30736 29.1305 115.441 1 5.48822 :
-0.33369 11.2618 42.2868 1 -0.0139121 16.4725 67.8414 1 2.24885 27.0606 115.441 1 3.96526
.17981 9.12937 25.2129 0 1.69643 13.3032 42.1131 © 2.73139 19.4191 67.6985 0 5.7859 31.367
.17981 9.12937 25.2129 1 1.69643 13.3032 42.1131 1 2.73139 19.4191 67.6985 1 5.7859 31.367
3261 1 -0.512827 13.3451 42.2868 1 1.03043 18.8858 67.6985 1 9.04336 29.1884 115.441 1 15.:

1.1344 8.74892 25.2129 1 1.35669
1.1344 8.74892 25.2129 © 1.35069
214 1 -0.820509 8.8874 26.9261 1

12.1784 42.1131 1
12.1784 42.1131 1 2.156593 16.9942 67.6885 1 4.71583 25.87:
-0.898234 12.3548 42.2868 1 9.78835 29.9514 115.441 1 17.¢
31 1 ©.0420055 8.72688 25.2129 1 ©.233442 12.5355 42.1131 1 9.21989 29.1435 115.441 1 14.8]
1.63934 8.4883 25.2129 1 1.43538 11.9464 42.1131 © 2.24834 29.2853 115.441 1 3.01357 34.52:
1 0.241024 8.81501 25.2129 1 ©.831582 18.7828 67.6985 1 5.01475 29.9771 115.441 1 8.28893 :
1 ©.559142 7.97617 25.2129 1 ©.842306 11.8488 42.1131 1 4.64428 28.8261 115.441 1 6.71113 :
-1.10744 8.89965 26.9261 1 -0.0123813 17.8272 67.8414 1 4.56455 28.7206 115.441 1 7.89418

2.15693 16.9942 67.6985 1 4.71583 25.87:

1.02695 7.55844 25.2129 1 1.38919 10.6211 42.1131 0 2.30006 16.8551 67.6985 1 6.12254 25.6C
1.30537 7.0286 25.2129 1 0.976176 10.6355 42.1131 1 0.822824 15.8144 67.6985 0 2.56976 26.7
J.0983118 8.85316 25.2129 1 0.312769 12.649 42.1131 1 1.18496 18.2711 67.6985 1 4.66965 28.
1 ©.221273 7.22419 25.2129 © 1.24138 11.1427 42.1131 1 6.18834 26.0219 115.441 1 8.36163 3¢
1 1 0.534751 8.95634 25.2129 1 ©.52133 13.0201 42.1131 1 -1.81019 30.792 115.697 1 -3.1997:
.27666 7.51752 25.2129 1 0.76099 10.8445 42,1131 1 5.1536 26.1792 115.441 1 7.35346 30.877¢
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Results of GEM2 bug fixing

ECHEME reconstructed_tracks_1.txt

L ©.482337 8.12234 25.2129 1 0.743132 11.8433 42.1131 1 1.53431 17.5515 67.6985 1 4.55829 2
.48686 8.57469 25.2129 1 0.907917 12.7543 42.1131 1 1.14831 30.8043 115.697 1 2.19262 36.31
2581 1 2.42374 11.344 42,1131 1 2.52513 16.7525 67.6985 1 -1.57759 26.7926 115.697 1 -5.443
-0.45926 8.68477 26.9261 @ -0.29645 12.582 42.2868 0 0.616234 18.0417 67.6985 0 3.76362 29
11 -0.654902 B.29801 26.9261 1 -0.298338 11.1409 42.2868 1 0.933646 16.6294 67.6985 1 6.1€
-0.45926 8.68477 26.9261 1 -0.29645 12.582 42.2868 0 0.616234 18.0417 67.6985 1 3.76362 29
10 -0.654902 B.29801 26.9261 0 -0.298338 11.1409 42.2868 0 0.933646 16.6294 67.6985 0 6.1€
L ©.539885 11.7116 42.1131 1 1.82319 17.598 67.6985 1 8.30447 28.5887 115.441 1 13.2181 33.
.880116 B.83169 25.2129 1 ©.958775 11.9998 42.1131 1 1.92709 16.8628 67.6985 1 6.63002 25.9
. 76467 10.9459 42.1131 © ©.638143 16.9904 67.6985 1 4.57952 28.5485 115.441 1 7.78585 34.04
1322046 B8.40123 25.2129 1 -0.0504906 12.3237 42.2868 1 0.467589 18.211 67.6985 1 3.30736 29
-0.33369 11.2618 42.2868 1 -0.8139121 16.4725 67.8414 1 2.24885 27.0606 115.441 1 3.96526
.17981 9.12937 25.2129 0 1.69643 13.3032 42.1131 0 2.73139 19.4191 67.6985 @ 5.7859 31.367
.17981 9.12937 25.2129 1 1.69643 13.3032 42.1131 1 2.73139 19.4191 67.6985 1 5.7859 31.367
3261 1 -8.512827 13.3451 42.2868 1 1.03043 18.8858 67.6985 1 9.04336 29.1884 115.441 1 15.2
0.927079 8.44315 25.2129 1 0.898173 12.906 42.1131 1 2.23902 19.8299 67.6985 1 9.37087 32.
1.1344 8.74892 25.2129 1 1.35069 12.1784 42.1131 1 2.15693 16.9942 67.6985 1 4.71583 25.872
1.1344 8.74892 25.2129 © 1.35069 12.1784 42.1131 1 2.15693 16.9942 67.6985 1 4.71583 25.872
214 1 -0.820509 B.B874 26.9261 1 -0.898234 12.3548 42.2868 1 0.639046 18.4958 67.6985 1 9.7
31 1 0.0420055 8.72688 25.2129 1 0.233442 12.5355 42.1131 1 1.82421 18.3709 67.6985 1 9.21¢9
.63934 8.4883 25.2129 1 1.43538 11.9464 42.1131 © 1.42513 18.2387 67.6985 1 2.24834 29.2853
1 ©.241024 8.81501 25.2129 1 ©.831582 18.7828 67.6985 1 5.01475 29.9771 115.441 1 &.28893 3
L ©.559142 7.97617 25.2129 1 0.842306 11.8488 42.1131 1 1.66763 17.8197 67.6985 1 4.64428 2
L -1.18744 8.89965 26.9261 1 -0.946418 12.3999 42.2868 1 -0.0123813 17.8272 67.8414 1 4.564
0.239959 7.44406 25.2129 1 1.04913 17.4424 67.6985 1 6.91342 28.6972 115.441 1 11.5577 34.
1.82695 7.55844 25.2129 1 1.38919 10.6211 42.1131 0 2.30006 16.0551 67.6985 1 6.12254 25.6€
1.30537 7.0286 25.2129 1 0.976176 10.6355 42.1131 1 0.822824 15.8144 67.6985 @ 2.56976 26.7
J.0983118 B.85316 25.2129 1 ©.312769 12.649 42.1131 1 1.18496 18.2711 67.6985 1 4.66965 28.
1 0.221273 7.22419 25.2129 @ 1.24138 11.1427 42.1131 1 2.61254 16.3556 67.6985 1 6.18834 2
1 1 ©.534751 8.95634 25.2129 1 ©.52133 13.0201 42.1131 1 -1.81019 36.792 115.697 1 -3.19973
3.27666 7.51752 25.2129 1 ©.76099 10.8445 42.1131 1 1.77934 16.1745 67.6985 1 5.1536 26.179

381 1 ©.1568726 9.68716 25.2129 1 0.668951 14.9932 42.1131 © 1.76182 23.1264 67.6985 1 4.80€
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* The number of found good tracks (nSi>1 && nGem>3) In the
most affected region (x>0 && x<3 && y>16) increased on ~10%

* The number of attached hits in this region increased on ~40%
(in most tracks nHitsPerTrack are increased on 1)
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y, cm

y, cm

BM@N

Before bug fixing

MC Runs 1-80, station 0, nSi>1, nGem=>3

MC Runs 1-80, station 1, nSi>1, nGem:=3

Results of GEMZ2 bug fixing (MC)

MC Runs 1-80, station 2, nSi>1, nGem:>3

12 ; E 12¢ ] § of
10 09 = 10p 09 = [
8- 0.8 8F 0.8 10E
6 . 0.7 6 0.7 L
a- 0.6 4 0.6 r
2 0.5 2f 05 5
= 0.4 0F 0.4 H
_2;_ 0.3 _2;_ 0.3 0:— =
na 0.2 _af 0.2 E
g1 \ L 1 | 0.1 Y S S A AN AR SR I L ! 0.1 | i R N A R B R
10 -5 0 5 10 10 8 6 4 2 0 2 4 6 8 15 10 -5 0 5 10 15
X, cm X, cm X, cm
MC Runs 1-80, st 0, nSi>1, nGem>3, GEM2 bug fixed MC Runs 1-80, st 1, nSi>1, nGem>3, GEM2 bug fixed MC Runs 1-80, st 2, nSi>1, nGem=3, GEM2 bug fixed
12F g 12f £ r
u 1 3 E 1 g 15[ 1
10F 09 = 1% 09 > | 0.9
8F 0.8 3 0.8 1ok 0.8
6 0.7 ClS 0.7 i 0.7
af 0.6 4t 0.6 - 0.6
A3 0.5 2F 0.5 SE 0.5
05_ 0.4 o 0.4 - 0.4
g 0.3 oF 0.3 o = 0.3
—2F 0.2 aF 0.2 X 0.2
4?I L | L | | | 0'1 —EE | IR TNARNTA SN SN TSNS A SN ST U TSN AN SN ST S ST N SN S S MY 0'1 _5 I T R RPN | | PR M| 0'1
10 5 0 5 10 10 8 6 4 2 0 2 4 6 8 15 10 5 0 5 10 15
X, cm X, cm X, cm
* MC eff becomes higher a little for all S
efriciencC ecomes nigner a litte 10r a I
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MC Runs 1-80, station 3, nSi>1, nGem>3 MC Runs 1-80, station 4, nSi>1, nGem>3

s 1 8
= 0.9 =
35 0.8
30 0.7
25 0.6
20 0.5
15 0.4 .
10 i 0.3
o 0.2 &
OF L L L L L L L L 0.1 OF, L L L s L L L L
-80 -60 -40 -20 (] 20 40 60 80 -80 -60 -40 -20 [ 20 40 60 80
x, cm x cm
B f b f- l
MC Runs 1-80, station 5, nSi>1, nGem=>3 a5 MC Runs 1-80, station 6, nSi>1, nGem>3
£ 1 £
o o
= 0.9 = et
0.8 35
0.7 30
0.6 25
0.5 20
r 0.4 15 1
0.3 10
0.2 5
OF L L L s L I L L 0.1 OF, L I ! s L L L L
-80 -60 -40 -20 (] 20 40 60 80 -80 -60 -40 20 [ 2 40 60 80
x, cm X, cm
MC Runs 1-80, station 7, nSi>1, nGem>3 MC Runs 1-80, station 8, nSi>1, nGem>3
g 45 1 g 45
o o
= 40 09 = 40
35 0.8 35
30 0.7 30
25 0.6 25
20 0.5 20
15 ' 0.4 15 'r
10 0.3 10
5 0.2 5 "
OF o oo e L I L L 0.1 OF, L I ! 1 L L (e
-80 -60 -40 -20 [ 20 40 60 80 -80 -60 -—-40 -20 [ 20 40 60 80
x, cm X, cm

y,cm

y,cm

MC Runs 1-80, st 3, nSi>1, nGem=>=3, GEM2 bug fixed

60 80

Afte}:m b

MC Runs 1-80, st 5, nSi>1, nGem=>3, GEM2 bug fixed
E 1

MC Runs 1-80, st 7, nSi>1, nGem=>3, GEM2 bug fixed

£
S
=

y,cm

Results of GEMZ2 bug fixing (MC)

MC Runs 1-80, st 4, nSi>1, nGem=3, GEM2 bug fixed

f- l
as MC Runs 1-80, st 6, nSi>1, nGem=>3, GEM2 bug fixed

L L L
-80 -60 40 -20

MC Runs 1-80, st 8, nSi>1, nGem>3, GEM2 bug fixed

* For GEM1 at X<0, GEM2 at X>0 and top left and right GEM®6,

efficiency drop are gone

 Most effect is obtained for GEM2
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y,cm

Y, cm
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Results of GEMZ2 bug fixing (Data)
Before bug fixing

Runs 3756-4704, station 0, nSi>1, nGem>3

Runs 3756-4704, station 1, nSi>1, nGem>3

Runs 3756-4704, station 2, nSi>1, nGem>3

12 1 E 12¢ 1 £ r
= S Job S 15—
10: 0.9 = 10 09 =
8t 0.8 8t 0.8 sob
6 0.7 6L 0.7 -
a- 0.6 af 0.6 :
2~ 0.5 2F 0.5 St
0 0.4 0F 0.4 C
-2- gg -2 gg 0:_ :.-- |
-4 - 4 . .
_5:|. | I | L 0.1 - S I | | | I | | 0.1 S= | Ll | R
10 5 10 —51 84 6 4 -2 8 -15 -10 0 10 15
X, cm X, cm X, cm
Runs 3756-4704, st 0, nSi>1, nGem>3, GEM2 bug fixed 12 Runs 3756-4704, st 1, nSi>1, nGem=3, GEM2 bug fixed Runs 3756-4704, st 2, nSi>1, nGem>3, GEM2 bug fixed
F £ F £ L
E 1 c E 1 S 15
3 09 = 19F 09 = |
8L 0.8 8L 0.8 ok
6 0.7 6 0.7 -
4 0.6 4= 0.6 B
2 0.5 2 0.5 S
o N m o 0.4 oF- 0.4 i
-af 0.2 _ab 0.2 -
—5:" L ! 1 L 0.1 [ T R B S N B SR PR AN 0.1 S
10 -5 5 10 —610 -8 -6 -4 -2 0 2 4 6 8 -15 -10 -5 0 5 10 15
X, cm X, cm X, cm

After bug fixing
* Data efficiency becomes higher a little for all Si
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Runs 3756-4704, station 3, nSi>1, nGem>3

y,cm

X, cm

y,cm

Runs 3756-4704, station 4, nSi>1, nGem>3

Before bug fixing

Runs 3756-4704, station 5, nSi>1, nGem>3

y,cm

T T

Runs 3756-4704, station 7, nSi>1, nGem>3
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4e Runs 3756-4704, station 6, nSi>1, nGem>3
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7 I —— W————— 0.1
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X, cm
As Runs 3756-4704, station 8, nSi>1, nGem>3
40 is
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10E | Y ! 0.3
5 : J - 0.2
%O $0 406 20 0 20 40 60 80
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= 4 NNWWSS
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= =S NNWWSS
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Runs 3756-4704, st 3, nSi>1, nGem=>3, GEM2 bug fixed

5

ok A

il L L L
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20 40

L
80
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After

Runs 3756-4704, st 5, nSi>1, nGem=>3, GEM2 bug fixed

5

L
60

i F i 0.2

By L I L
-80 -60 40 -20 0

Runs 3756-4704, st 7, nSi>1, nGem>3, GEM2 bug fixed

a5 s
40 G0
35 0.6
30 0.7
25 0.6
20 0.5
15 ! " 0.4
10 L] 0.3

5 | - i 0.2

OF jimmimt s poerme e e = Y — . 0.1

80 60 40 20 0 2 40 60 80
X, cm

 For GEM2 at X>0, efficiency drop are gone

 For GEM1, GEM3-GEMS6, efficiency practica
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Results of GEMZ2 bug fixing (Data)

Runs 3756-4704, st 4, nSi>1, nGem>3, GEM2 bug fixed
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Runs 3756-4704, st 6, nSi>1, nGem>3, GEM2 bug fixed
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e Runs 3756-4704, st 8, nSi>1, nGem>3, GEM2 bug fixed
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lly the same



N The next step

* To Implement normalized signals for SIGEM/CSC
from Lalyo into MC
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