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SVD Commissioning Status

= The two half-shells of SVD are being commissioned in B4: taking cosmic data at a rate of ~12 Hz

» set of scintillators provide the trigger on cosmics
» no B-field

= The data taking continues smoothly, taken more
than 10M events
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» no big issues observed up to now with the
detector
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Dataset & Reconstruction un | #events

275 526k
291 628k
= All cosmic runs taken with both +X/—X until end of August, with at least 293 511k
400k events, already unpacked Y 046k
= Choose a sensor (DUT) and then filter SVD clusters into 3 categories: 375 142k
o ones belonging to the other X-shell of the DUT — thrown away 392 463k
e ones belonging to the DUT — used later 402 576k
e ones not belonging to the & of the following (— used for tracking):

e DUT ladder L = 3,4,5,6
e DUT Y-Shell: Y

= |n total we have |6 reconstructions (4 layers x 4 SVD quarters) running

in parallel ‘

example:
e DUT =13.3.2 (L3, +X, +Y)
* clusters used in reconstruction: .’
¢ 13.1.1,13.1.2
* L3.7.1,L3.7.2 -‘

* all other clusters belonging to +X of L4, 5, 6
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Tracking Setup

= Pattern Recognition done by TrackFinderVXDCosmicsStandalone, with: MaxRejectedSPs = 8, MinSPs =3,
QualityCut = 0.0001

= Use DAF to fit the tracks

= Manual selection to remove fakes and define a
fiducial region:

Intercept V coordnate (cm)

o
e fiducial area definition: 0.5 cm from the border
e other cuts may be applied (# SVD hits,
momentum, ...)
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Intercept V coordinate (cm)

Track Coverage

= Natural selection:

* horizontal and central (in the direction
of Z/V) sensors are much more likely to
be crossed by a reconstructed track

e regions “inside” the half also
Intercept 2D Coordinate (layer 5, ladder 2, sensor 3)

Gb— .
s 5.2.3 1152 intercepts
) |
0>ﬁ
P ol
-4 )
s i — . .
-3 -2 -1 0 1

Giulia Casarosa "

2
Intercept U coordinate (cm)

Intercept V coordinate (cm) Intercept V coordinate (cm)

Intercept V coordinate (cm)

Intercept 2D Coordinate (layer 5, ladder 4, sensor 2)

6._
i interCoor_Lasge _L5LAS2 |
H Entries 3071 25
4 Mean x 0.1968 '
¢ T Meany  -3471
. StdDevx 1.378
2 3071 intercepts [StDevy 1341
0
-2
-
_e»r—-
-3 -2 -1 0 1 2
Intercept U coordinate (cm)
sl— ' Mean y
o}- 5’4°3 e e S P AN gk 5 R )
-,-"'E- - . <3 . SR VL e -
10446 intercepts - - :
-2 R L S e DR e e L £ ar e
-4 - L .' 4 -
-3 -2 -1 0 1 2 3
Intercept U coordinate (cm)
6f— !
4 I
2
imerCoor_Large _L5L4S4
0 Entries 1268
Meanx -0,3873
° ° Mean y 4,865
> Ss:ggevx 1.379
. evy 0.4938
1268 intercepts :
4

offline
ZS5

e LSLESy

10446
-0.00504
0.01313

3

05



Residual & Efficiency Computation

1. For each sensor, loop on intercepts:
i. for each intercept, loop on all clusters:

o for each cluster, evaluate the distance between cluster and intercept position (= residual)

II. find the cluster with the minimum residual

lIl. for each intercept, fill one residual (the smallest) in the THIF corresponding to the sensor
side
2. For each sensor, fit the residual THIF with the sum of two gaussians, or; if the fit fails, with a
single gaussian (N2=0):
N1l-G(meanl, sigmal) + N2-G(mean2, sigma2)
3. count the number of entries in the THIF in the range: meanlt5:.sigmal

4. compute the efficiency = (#entries evaluated at previous point)/(#intercepts)

note: SVD reconstruction is done with offline ZeroSuppression = 5
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# intercepts 6357

V Cluster Residuals (layer 3, ladder 3, sensor 2, sideV/N)

ZS5
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U Cluster Residuals (layer 3, ladder 3, sensor 2, sideU/P)

# intercepts = 6357
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* residual width: 130 pm, contributions:
- cluster position resolution
- intercept error (unknown)
- misalignment (unknown)
- double-peak to be investigated

* efficiency: (99.83 £ 0.05)%

- nice!
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clsMinResidU_SS_L3L3S2U
Entries 6356
Mean 0.001436
Std Dev 0.01511
x? / ndf 738.3/30
Prob 0
N1 849.1 +13.8

mean1i  0.001068 +0.000187
sigma 0.01293 +0.00014
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mean2 —-0.01497 £ 0.00814
sigmaz2 0.04704 = 0.01529
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# intercepts = 12630

V Cluster Residuals (layer 5, ladder 4, sensor 3, sideV/N)
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# intercepts = 12630

U Cluster Residuals (layer 5, ladder 4, sensor 3, sideU/P)
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Conclusions

= Efficiency

« Many sensors have high efficiencies (> 98%) on both sides, as expected

U-sides of some sensors have lower efficiency with respect to theV side: to be understood

A systematic look at the produced plots and numbers is still to be done

Keep in mind that: if we have fake tracks, the measured efficiency is artificially low

For the moment let’s focus on efficiency measurement integrated on the sensor,
measurement with finer granularity are second order

= Plots of the Cluster Position Residual

* Estimation of cluster position resolution is not possible at the moment
- Some sensors sides show some structures (double-peaks, ..) that should be understood.
* Width of the residual distribution
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Issue with Cluster Filter

= There was an issue with cluster filter & filling of the smallest residual that have been
solved:

e example for analysis of L3, +X, +Y sensors (3.2, 3.3), after the fix:

# clusters per sensor
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Try Reconstruction with Offline ZS 3

Cluster U Coordinate (layer 5, ladder 4, sensor 3, sideU/P)
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