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CNAO2024

* Data-taking at CNAO in November 2024
* 12C 200 MeV/u on 5 mm C target with B field
* Total setup

SC BM

VT IT MSD

BEAM

* VT, MSD, TW considered
* Global tracking reconstruction
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runs

6925 200 C used for
aligment

6959 200C 5mmC YES 100k  physics

BN
7074 200C 5mmC No 54k alignment
last night,
> when VT and IT were
7076 200 C 5mm C YES 190k physics tuned in the best way
-
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* thanks to Yun for all the efford in alignment

* all the details in https://baltig.infn.it/asarti/shoe/-/wikis/Campaign_details/CNAO2024
* TW has been placed in (-11,0) as measured in the geometrical survey.

* VTX XY position fixed such that the projection in TG is (0,0)

* VTX rotated to minimize residual wrt TW

* A cut on the energy loss of the MSD to get rid of noise

* MSD alignemnt and inter-alignment using VT tracks extrapolations

* BM-VT, MSD-VT, TW-VT position aligment verifications
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* thanks to Yun for all the efford in alignment

* all the details in https://baltig.infn.it/asarti/shoe/-/wikis/Campaign_details/CNAO2024
* TW has been placed in (-11,0) as measured in the geometrical survey.

* VTX XY position fixed such that the projection in TG is (0,0)

* VTX rotated to minimize residual wrt TW

* A cut on the energy loss of the MSD to get rid of noise

* MSD alignemnt and inter-alignment using VT tracks extrapolations

* BM-VT, MSD-VT, TW-VT position aligment verifications

target projection residuals BM-VT
220 — tgprojY_diff_start

200

Events

180

160
140
120
100
80
60
40

20

HE‘EUI“H‘H\‘H\IIII|IH‘\H‘HI|III|H

—8.03 -0.02 001 O 0.01 0.02 0.03
resY [cm]

r=0.01+0.12 mm
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Alignment

* thanks to Yun for all the efford in alignment

* all the details in https://baltig.infn.it/asarti/shoe/-/wikis/Campaign_details/CNAO2024
* TW has been placed in (-11,0) as measured in the geometrical survey.

* VTX XY position fixed such that the projection in TG is (0,0)

* VTX rotated to minimize residual wrt TW

* A cut on the energy loss of the MSD to get rid of noise

* MSD alignemnt and inter-alignment using VT tracks extrapolations

* BM-VT, MSD-VT, TW-VT position aligment verifications

target projection residuals BM-VT target projection residuals MSD-VTX
220 =

tgprojY_diff_start
120 [ [Envies 7673
J Mean

Events
Events

200

180

100

160

140 80

120
60

100

80

40
60

40
20

h

20

$

hy

I\I‘\I\|\\I‘I\\‘\I\|\\I‘

g

1 L L L L 1 L 1 1 1 1 Lt
-0.02 -001 0 0.01 0.02 0.03 0 015201005 0 005 01 015 0.2
resY [cm] resY [cm]

'8 H‘!:?LII|IH‘\H‘\HIIII|IH‘H\‘HI|III|H\

r=0.01+0.122mm r=20.040 + 0.55 mm
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Alignment

* thanks to Yun for all the efford in alignment

* all the details in https://baltig.infn.it/asarti/shoe/-/wikis/Campaign_details/CNAO2024
* TW has been placed in (-11,0) as measured in the geometrical survey.

* VTX XY position fixed such that the projection in TG is (0,0)

* VTX rotated to minimize residual wrt TW

* A cut on the energy loss of the MSD to get rid of noise

* MSD alignemnt and inter-alignment using VT tracks extrapolations

* BM-VT, MSD-VT, TW-VT position aligment verifications

target projection residuals BM-VT target projection residuals MSD-VTX projection VT-TW
o 220 o = —— 2 =
N € 2ol e a0 |
& 200 2 L J\ - & M 1
180— B ‘ = \ Il
E 100— / E A4 4
160 [— B 300 — m‘ |
=3 u - P
140~ i [ 250(— I
120— B ( F )i Iy
100— 60— | 200~ ‘J |
80— C ‘ 150— A‘ llll
E 40— L - \
60— - ; \ = J
E L I " 100|— JA |
40 1y h e f U“W - ) u\ ;
@ Iv It i l i ! L
20[f : H, C i ¥ 505 JJ'H ] 11
i by C b W = F he
= L L L L L Y . . . . e, [ I ; gy
803 002 001 0 001 002 003 0 0452012005 0 005 0.4 0.5 0.2 L R S 0 1 2 3
resY [cm] resY [cm] VT-TW resY [cm]
r=0.01+0.12mm r=0.040 + 0.55 mm

red: after a further TW shift

of 5 mm
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Alignment

* thanks to Yun for all the efford in alignment

* all the details in https://baltig.infn.it/asarti/shoe/-/wikis/Campaign_details/CNAO2024
* TW has been placed in (-11,0) as measured in the geometrical survey.

* VTX XY position fixed such that the projection in TG is (0,0)

* VTX rotated to minimize residual wrt TW

* A cut on the energy loss of the MSD to get rid of noise

* MSD alignemnt and inter-alignment using VT tracks extrapolations

* BM-VT, MSD-VT, TW-VT position aligment verifications

target projection residuals BM-VT target projection residuals MSD-VTX projection VT-TW MSD layer 0 intra-alignment
% 220 E % 120 [l ] En;g:;:ron_diﬁ_s(a;m % 400— | ‘g B msd_residualAlIX_0
@ 200 = i C ‘ ; it E 1“ W o 1000 — Entries 11031
= ~ | 350 — U 1=
180:_ 100; ] ‘ E I \‘l]ﬂ[ : Mean  0.0001651
160 } B 300 :— [ \‘ r 800 — StdDev  0.0009408
i [ [ = ﬂ P “(J\ 1) |
140 - 80— ‘, 250[— v B
120~ B [ [ = JI ‘ Iy 600 —
100 60— 200~ ! ~J | L
1 : U\p = ‘ | :
80— s 150 — I L
= 40— " F h 400— |
60— — : \ E ; B M
Sy L I L 100 — ! |1 - 1
o 20— ¥ I c J'J 1"“\ ‘ 200/ [P,
3 v ) i - b — v Y
20/ Co , Y 1 - l
E . AL N .Y - .
B3 002001 0 001 002 003 0 015201005 0 005 01 015 0.2 -3 -2 -1 0 1 2 3 O [OOPSRTES™, e PO OO v SN [0
resY [cm] resY [cm] VT-TW resY [cm] 5 4-3-2-101 2 3 4 5
(MSD Trackpos-MSD cluspos).X[cm]
r=0.01£0.12mm r=0.040 + 0.55 mm . _ _
red: after a further TW shift red: inter-aligment of MSD
of 5mm using VTX track
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Tracks, run 7076

* Number of tracks per event - Efficiency of reconstructed primary events when the BM has a track
h_nTracksPerEv Track Efficiencies
e h_nTracksPerEv| 0.9 ormmer track_eff
£ 100 [ Entries 172470 B Entries 3
w c Mean 0.6599 0.8 Mean 1.374
- Std Dev  0.4914 - Std Dev  0.8237
0.7
104 = n 0.64973
E 0.6 f_ 0.603785
10° 0.5 :—
- 0.4
0% 0.3
i 0.2
10 = [~
= 01—
: | | | | | | | | | | | ‘ | | | ‘ | | | | | | | | | | | | E | ‘
0 2 4 6 8 10 12 14 0 5 = o
nTracks Me”’ffeney ©tacy Sftcrg " o racy
Yy, C FCieng
4 W”‘QM
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Tracks, run 7076

Number of tracks per event

10

Entries

10*

10°

10°

10

h_nTracksPerEv

h_nTracksPerEv

Entries 172470

Mean 0.6599
Std Dev 0.4914

Giacomo Ubaldi

nTracks

Efficiency of reconstructed primary events when the BM has a track

Track Efficiencies

— Py track_eff
— Entries 3
} 0.796627 . 0.789061 Mean 1.374
= Std Dev  0.8237
- 0.64973
0.603785
\
81y Gip Pri
8ffic L a
rcfeney Ak g i, Y gl ragy
Yy, Clene,
i Wf{e'w

more clusters in the “right” positions — more global tracks — highest track efficiency
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residuals, run 7076

e VTX X axis residuals

Residual between global track and measured VT cluster in layer 0, X view
%2/ ndf 8685/18
50000—
- Prob 0
B Constant4.758e+04 + 1.918e+02
40000—
B Mean -4.738e-05 + 6.053e-07
B Sigma  0.0002177 + 0.0000006
30000—
20000}
10000
O_‘\\\Il\ \\\ll\ \‘II\\‘\II\‘\I
-0.003 -0.002 -0.001 0 0.001 0.002 0.003 0.004
Residual (Meas-Fit) X [cm]

* NB: the residuals in the previous slides are wrt detector tracklets (w/out B field)
from now let’s see residuals wrt global tracking (in B field)

Residual between global track and measured VT cluster in layer 0, X view

Res_VT_X layer_0

- Entries 138884
50000— ’7 Mean -4.338e-05
B Std Dev  0.0003175
40000 — plane 0
i plane 1
- — plane 2
30000/ plane 3
20000 —
10000—
0 B ‘ . L ! | ‘ — | | | | ‘ | | | \_.r:— A | | | ‘
“0.003 -0.002 -0.001 0 0.001 0.002 0.003

* misalignment lower than 2 um, inside the spatial uncertainty of VTX

Giacomo Ubaldi

Residual (Meas-Fit) X [cm]
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residuals, run 7076

* VTXY axis residuals
Residual between global track and measured VT cluster in layer 0, Y view

_ Res_VT_Y_layer_0
30000 — Entries 138884
Residual between global track and measured VT cluster in layer 0, Y view : H Mean 3.637e—-06
- Yndt —_— ~ Std Dev  0.0004922
[ x2/n -
30000 ’ 25000 = |_
B Prob 0 L plane 0
25000/ B plane 1
E Constant2.566e+04 + 9.824e+01 20000 j plane 2
20000:_ Mean -2.323¢-05 +1.211e-06 B |:| plane 3
15000 :— Sigma  0.0004097 + 0.0000011 15000 ; J —‘
10000 - - |_
- 10000|— N —
5000 -
5 ‘ | | 5000 — —
0—0.003 I -0.002 —0.00‘1 — 0 — 6.001 ‘ 0.002 - 6.003 — J_
Residual (Meas-Fit) Y [cm] - T —
0 - —;_:':‘—7_\ IR R N N N RN \_?_‘— : |
—0.003 -0.002 -0.001 0 0.001 0.002 0.003

Residual (Meas-Fit) Y [cm]

* misalignment lower than 2 um, inside the spatial uncertainty of VTX
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residuals, run 7076

e MSD X axis residuals e MSDY axis residuals

Residual between global track and measured MSD cluster in layer 1, Y view

Res_MSD_Y_layer_1

: Entries 138411
5000 — Mean —0.0002956
— Std Dev 0.004043
4000—
B plane 1
30001 plane 3
- plane 5
2000
1000 —
1 | | | | | | | | | | J | | | |
-0.015 -0.01 -0.005 0 0.005 0.01 0.015

Residual (Meas-Fit) Y [cm]
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residuals, run 7076

* MSD X axis residuals * MSDY axis residuals
Residual between global track and measured MSD cluster in layer 2, X view Residual between global track and measured MSD cluster in layer 1, Y view
_ Res_MSD_X_layer 2 Res_MSD_Y_layer_1
8000 Entries 138614 B Entries 138411
C Mean 2.22e-05 5000 — Mean —0.0002956
C Std Dev  0.002033 = Std Dev  0.004043
7000— L
6000 4000—
C plane 0 - plane 1
S000F plane 2 N plane 3
C lane 4 3000 —
4000— p C plane 5
30001 2000/
2000 B
1000F- 1000—
Ojr | | :
=0.01 —0.005 0 0.005 0.01 o ! L L T 1 I
Residual (Meas-Fit) X [cm] -0.015 -0.01 -0.005 0 0.005 0.01 0.015

Residual (Meas-Fit) Y [cm]

mis-inter-aligment of 25 pm on the X axis
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residuals MSD

* run 6925 (no magnets)

* run 6959 (w/ magnets)

Residual between global track and measured MSD cluster in layer 0, X view
Res_MSD_X_layer_0

L Entries 73341

L Mean -0.001889
5000 A- Std Dev  0.003368
3 plane 0

W plane 2

B plane 4
3000(—
2000
10001

= o 1 - s

Il P L I P

-0.01 -0.005 0 0! 0.0

0.005 1
Residual (Meas-Fit) X [cm]

run 7074 (no magnets)

* run 7076 (w/ magnets)

Residual between global track and measured MSD cluster in layer 2, X view

Res_MSD_X_layer 2

8000

7000

6000

5000

4000

3000

2000

1000

FI T[T T T[T T[T T[T T [ TI T [TI T [TTTT]T]

o

Entries
Mean

138614
2.22e-05

plane 0 [seoev 0002033

&
2
s
o
=B
al




residuals MSD X axis

* run 6925 (no magnets) * run 7074 (no magnets)

Residual between global track and measured MSD cluster in layer 0, X view

Residual between global track and measured MSD cluster in layer 0, X view
Res_MSD_X_layer_0

C Entries 32827 Res_MSD_X_layer_0
1800 — T — 2000— Entries 42219
F StdDev  0.003329 £ Mean  -0.0004194
1600[— 1800— Std Dev  0.003201
1400~ 1600/~
1200~ 1400
1000 1200/~
800 1000 =
600 800 E
400— e00E=
- 400—
200/ C
H L I | P C
-0.01 -0.005 0 0.005 0.01 2001~
Residual (Meas-Fit) X [cm] C kil g i 1 i i >
-0.01 -0.005 0

0.005 0.01
Residual (Meas-Fit) X [cm]

* run 6959 (w/ magnets) * run 7076 (w/ magnets) Ln'ijslglir&?tr;laggmjzt on X axes

Residual between global track and measured MSD cluster in layer 0, X view Residual between global track and measured MSD cluster in layer 2, X view N N . i
) . resoxmez| o |ittle mis-alignment of MSD is enhanced
L Entries 73341 8000— Entries 138614 . . ’)
—_-ls Mean  -0.001889 r Mean — 2.22e-05 Wh enB f| e I d IS ON-
- Std Dev 0.003368 C lane 0 [StdDev 0002033 - - - .
- 7000 P * the B field is mis-aligned
4000 plane 0 6000 wrt the inserted map?
r plane 2 F
r plane 4 5000
3000(— E
C 4000
2000 30001~
; 2000/~
1000— =
C 1000/
a =
-0.0 ol —
-0.01 -0.005




residuals MSD X axis

* CNAO23PS_MC (w/ magnets)
Actually this structure is still present in MC...

600 — _

r * MSD clustering?

L * Global tracking?
400~ * B field map?
200

‘7 | | L L | | | | | L | L ! L L
-0.015  -0.01  -0.005 0 0.005 0.01 0.015

Residual (Meas-Fit) X [cm] . o . . .
* In MC, spikes are due to the fact that digitization is discrete,

with a distance of ~ d/2 ~ 75 ym among cluster positions

* GSI21PS_MC (no magnets)

Residual between global track and measured MSD cluster in layer @, X view

x10% Res MSD_X_layer 0
E r Entries 4651498
.E : Mean ~0.0006223
w I Std Dev 0.004014
250 —
200
150—
100
50—
ST, R B B Ll
-0.015 —0.01 ~0.005 0 0.005 0.01 0.015 17
Residual (Meas-Fit) X [cm]



* CNAO23PS_MC (w/ magnets)
Actually this structure is still present in MC...

600 — _
B * MSD clustering?
L * Global tracking?
400~ * B field map?
200
‘7 | | L | | | | | L L | L L

-0.015  -0.01 o.oosW\kﬁi
esidual (Meas-Fit) X . o . . .
* In MC, spikes are due to the fact that digitization is discrete,

with a distance of ~ d/2 ~ 75 ym among cluster positions

* GSI21PS_MC (no magnets)

Residual between global track and measured MSD cluster in layer @, X view

Micro Strip Detector - cluster reconstructed position for sensor 1

x10* Res_MSD_X layer 0 msClusPos1
_E r Entries 4651496 Iy Entries 10402
£ C Mean  0.0006223 S Mean  -0.8665
v 250; Std Dev 0.004014 [ StdDev  0.2023
200 — Nj
150 ] 150/
100 - 100—
- sol
50 — -
EL S o il “‘..H,m.mmu Mum-.w..“m,.
-0.015  —0.01  —0.005 0 0.005 0.01 0.015 e W L ) B 18
Residual (Meas-Fit) X [em] uster local position on sensor 1 [cm]




residuals, run 6959

e TW X axis residuals

Residual between global track and measured TW cluster in layer 0, X view

Res_TW_X_layer 0

900

Entries

800

700

600

500

400

300

200

100

\\lll\\l\\lll\\ LI|I\II

Entries 136495
Mean 0.01757
Std Dev  0.6681

(lno

-

0

1

2 3 4 5
Residual (Meas-Fit) X [cm]

Events

400

350

300

250

200

150

100

50

&

TW Y axis residuals

projection VT-TW

In,,

| ,Vw}ﬂ"m

1 2 3
VT-TW resY [cm]

\\H’IIII|II\\‘\III|IIII|IIII|IIII|IIH|I

F

* there is a shift of ~ 3 mm on the TW Y residuals, a little Y component of the B field?

Giacomo Ubaldi
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residuals, run 6959

* TW X axis residuals * TWY axis residuals
Residual between global track and measured TW cluster in layer 0, X view pl’Oj e Ctl on VT_TW
Res_TW_X_layer 0 ® -
.§ - Entries 136495 S 400 —
£ 900 — Mean  0.01757 @ - |
w E StdDev  0.6681 350 Mu
800 = | !
C - Ji ]
700 300— Jj m w
- B il 4l Y
600— = h_nTracksPerEv
E 250 = ® h_nTracksPerEv
500 S A4
C 200 __ w E Std Dev 2:?;2
400 E i
E 150 |— L
300~ = 10
200 100 :— i
o=
:I | I_ Ll .me L1 | | I | | | | L1 L1 | L 11 E ‘\"'IJVJL““Jl :
%542 1 o0 1 2 3 4 5 q;“—“&ﬂ% I
Residual (Meas-Fit) X [cm] 107
:I L ‘ L L L L | L L L L ‘ L L m L1 | L L L L ‘ 1 1
0 1 2 3 4 5

nTracks

* there is a shift of ~ 3 mm on the TW Y residuals, a little Y component of the B field?
* no notable difference in tracks reconstruction before and after 3mm shift
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runs

Run Beam Target Magnet Total MSD TW
energy S events residual residual

shift shift

6925 200 C NO NO 45k used for no no

aligment

6959 200C ©S5mmC YES 100k physics yes yes

7074 200C 5mmC No 54k alignment no no

7076 200C 5mmC YES 190k physics yes no
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momentum, run 7076

h_momentum

10*

Entries

10°

102

10

h_momentum

Entries 113810
Mean 6.734
Std Dev 1.414

o

Giacomo Ubaldi

1 2 3

4 5 6 7 8
Momentum reco at TG [GeV/c]
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momentum, run 7076

h_momentum

@ 100
£ = h_momentum
T - Entries 113810
: Mean 6.734
StdDev  1.414
10° = JJ_L
102§
10=—
1=
:\I\I\\\\‘\\I\l\\\\‘\I\I‘I\\\‘\\I\l\l\\‘\\\
0 1 2 3 4 5 6 7

Momentum reco at TG [GeV/c]
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momentum, run 7076

h_momentum

N —
£ 0 = h_momentum
& C Entries 113810
: Mean 6.734
Std Dev 1.414
103? JJ_[
1025—
10
1=
:\\\\ II\‘I\\\‘\\\\‘\\I\‘III\‘\\\\‘\\\\‘\II
0 1 2 3 4 5 6 7

Momentum reco at TG [GeV/c]

Constant 2679.606 +/- 9.98394
Mean 7.54666 +/- 0.000950669

Sigma 0.326413 +f- 0.000869344 (limited)

Giacomo Ubaldi

momentum peaked around primary momentum,
with a resolution of 4.2% (3% from CNAO23PS_MC)
secondary particles peaks also visible (H, He...)
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Conclusions

* Alignment procedure for 12C at 200 MeV/n runs of CNAO24 (w/ and w/out magnets)

* First look at residuals: peaked around O with sigma in agreement with detector resolutions

« MSD shift under investigation, clustering? B field map?

* threshold tuning could also improve MSD performance and then Glb tracking preformance

* how to rotate the B field in a smart way? Dipoles position in solidarity with VTX?

* guess of a B field component in Y axis: see TW residuals
e correct TW calibration needed for a better Z identification

* Looking at all the events (so ~ primaries), the results are promising
even in retrieving physical quantities

Giacomo Ubaldi 25



Thank you for the attention!
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Back up slides
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residuals, run 7076

* VTX X axis residuals
Residual between global track and measured VT cluster in layer 0, X view

Res_VT_X_layer_0

- Entries 138884
Residual between global track and measured VT cluster in layer 0, X view 50000 __ Mean —4.338e-05
- 2/ ndf BEEHE L Std Dev  0.0003175
SR00Ch Prob 0 :
r 40000 — plane 0
L Constant4.758e+04 + 1.918e+02 I~
40000— [
N Mean -4.738e-05 + 6.053e-07 r
L Sigma  0.0002177 + 0.0000006 30000 —
30000— -
20000 20000 —
10000/ -
B 10000 —
ol Ll Ll I B
—0.003 -0.002 -0.001 0 0.001 0.002 0.003 0.004
Residual (Meas-Fit) X [cm] ~
0 B ‘ 1 1 1 1 | | L | | | | | | | | L ‘ L L L L |
—0.003 -0.002 -0.001 0 0.001 0.002 0.003

Residual (Meas-Fit) X [em]

NB: the residuals in the previous slides are wrt detector tracklets (w/out B field)
from now let’s see residuals wrt global tracking (in B field)
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e VTX X axis residuals

Residual between global track and measured VT cluster in layer 0, X view
Res_VT_X_layer_0

- _ Entries 138884
Residual between global track and measured VT cluster in layer 0, X view 50000 __ Mean —4.338e-05
- 2/ ndf BEEHE L Std Dev  0.0003175
SR00Ch Prob 0 :
- 40000 - plane 0
B Constant4.758e+04 + 1.918e+02 B p[ane 1
40000— - L]
N Mean -4.738e-05 + 6.053e-07 r
L Sigma  0.0002177 + 0.0000006 30000 —
30000— -
20000 20000 —
10000/ -
B 10000 — ]
Ol A N B
90.003 -0.002 -0.001 0 0.001 0.002 0.003 0.004 [
Residual (Meas-Fit) X [cm] ~
0 B ‘ 1 1 L L | ! " . | | | | | | 1 1 | [ T L L ‘ | | | |
—0.003 -0.002 -0.001 0 0.001 0.002 0.003

Residual (Meas-Fit) X [em]
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e VTX X axis residuals

Residual between global track and measured VT cluster in layer 0, X view

Res_VT_X layer_0
L Entries 138884
Residual between global track and measured VT cluster in layer 0, X view 50000 __ ’7 Mean —4.338e-05
D . 17
7 1/ ndf 8685/ 18 - StdDev 00008175
SR00Ch Prob 0 :
- 40000 — plane 0
B Constant4.758e+04 + 1.918e+02 B p[ane 1
40000— -
i Mean -4.7386-05 + 6.0536-07 - — plane 2
i Sigma  0.0002177 + 0.0000006 30000—
30000— -
20000~ 20000|— [
10000/ - B
B 10000—
ol Ll Ll I B
20.003 -0.002 -0.001 0 0.001 0.002 0.003 0.004 =
Residual (Meas-Fit) X [cm] ~ -_:I
07“""“';;\\\\\||\\_'ﬁ_—-‘w‘||7ww‘
—0.003 -0.002 -0.001 0 0.001 0.002 0.003

Residual (Meas-Fit) X [cm]
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residuals, run 7076

* VTXY axis residuals
Residual between global track and measured VT cluster in layer 0, Y view

Res_VT_Y_layer_0
30000 — Entries 138884
Residual between global track and measured VT cluster in layer 0, Y view : Mean 3.637e—-06
_ - ; — Std Dev  0.0004922
30000— X2/ 5018/ 13 L
- 25000 —
C Prob 0 B plane 0
25000(— —
B Constant2.566e+04 + 9.824e+01 20000 [
20000 -
C Mean -2.323e-05+1.211e-06 L
15000— Sigma  0.0004097 + 0.0000011 15000 —
10000 L
- 10000 —
5000 -
B | ‘ | : 5000 —
0—0.003 -0.002 —0.00‘1 — 0 — 6.001 ‘ 0.002 ‘ 6.003 =
Residual (Meas-Fit) Y [cm] -
0 L ‘ L L L L | | | | | | | ‘ | | L L |
—0.003 -0.002 -0.001 0 0.001 0.002 0.003

Residual (Meas-Fit) Y [cm]
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residuals, run 7076

* VTXY axis residuals
Residual between global track and measured VT cluster in layer 0, Y view
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residuals, run 7076

* VTXY axis residuals
Residual between global track and measured VT cluster in layer 0, Y view
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Residual between global track and measured VT cluster in layer 0, Y view : Mean 3.637e—-06
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