Status of Zvertex measurement
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DCA position(x,y) of the INTT tracklet
Indicate the beam spot

Introduction

Beam spot is seen at (0, 5mm)
Away from (0,0)

« After beamspot obtained, INTT
/vertex measured

Joseph found INTT position is 3mm
downward from the design position

« Nextis to calculate Zvertex
-2mm away from (0,0)

______ by- PHENIX VTX
* During the analysis, Ch-mapping
(ladder-1D and position) was NTT zvertex | pccssmone .
concerned at the last meeting. .

« Thanks Joseph for updating the ch- MBD zvertex

mapping quickly
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Reminder : Issue on Ch-Mapping

FELIX0-3 ladder map X-sign flipped version

FELIXO-3 ladder map X-sign correct version /
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_y (vertical)
i, o

X-sign flipped

(horizontal)

1g to the north) . e View from South to North
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Reconstructed mapping w/ new mapping

Joseph’ s new mapping applied.

Millar version

_ _ Reconstructed
FELIX0-3 ladder map X-sign correct version /
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Side effect w/ new mapping Angle correlation

Y=X Correlation disappeared

__hi___|  angl:ang2 {nclus2<200}

‘ntries 3927737

flean x 0.2689
Aeany 0.2159
std Dew x 1.683
itd Dev y 1.696

w/ biased red line (I put in the left fig.)
ht ang1:ang2 {nclus2<200}

ntries 3927737

flean x 0.2689
leany 0.2159
itd Dew x 1.683
itd Dew y 1.696
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Ch swapped (0-255 -> 255-0)

version

ang1:ang2 {nclus2<200} FELIX0-3 ladder map X-sign_correct version

h1

Entries 3927737
Mean x 0.2698
Mean y 0.2211
Std Devx  1.683
StdDevy 1.699

1

1

Swapping the ch works to fix the issue
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DCAZD vs angle : discontinuity still remain

Original mapping

dca2d:ang1 {nclus2<200&&abs(ang1-ang2)<0.1}
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| thought the sign of the phi angle for phi<+- 1.5 must be flipped.

New mapping
dca2d:ang1 {nclus2<200&&abs(ang1-ang2)<0.1}
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Entries 152888
Mean x 0.3504
Meany 0.0134

Std Dev x 1.7
Std Devy 0.5488
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To investigate this assumption, | checked the cluster phi distribution
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Cluster Phi distribution (Run20869/F)
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« Phi distribution smoothly connected
« Sign-wave like structure can be made by the displaced beam stop

* Flipping the sign of phi angle is not likely

e Counts at phi=-1.5is slightly smaller than other ladders |
« Some peaks which should be caused by hot (warm) channels

« These hot/warn channels needs to be removed
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ChengWei's comparison w/ survey geometry

 Thanks Joseph for compiling the
survey geometry

« Thanks ChengWei for
investigating the issue and
making the nice comparison ploi

Ladder pps(survey)

* Points represents ladder pos f |
Ladder pps(design)

e Center of the sensor at surface

-40

* The lines just for clarity

« Bottom part shows big
difference

e ~1 cm at bottom
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Comparison w/ survey geometry

« Thanks Joseph for compiling the FELIXO-3 Ia

survey geometry

* Thanks ChengWei for investigating
the issue and making the nice
comparison plot

Ladder pos(survey)
Ladder pos(design)

* Points represents ladder pos
« Center of the sensor at surface
* The lines just for clarity

« Bottom part shows big difference

« Barrel assembly could be like this
« Bottom part slightly open

* | remembered that it was hard to mate
'EWI/)M?]@H: barl’els at 1008 T. Hachiya, Zvertex measurement
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Cluster Phi distribution (Run20869/F)

« Counts at
Phi~+1.5 are
smaller than other
ladders

 The ladders could
be damaged
during the
installation?

Needs to be
checked
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ChengWei's new DCA w/ clusters shifted

DCA_distance_inner_phi

- After finding the geometry issue, ChengWe _ S
calculated DCA2D vs phi w/ cluster £ . eanx 1764
position shifted as survey by hand 5 o Soove 3825

e (3, -3)mm shifted for west barrel ) '
« Correlation smoothly connected 2 "' N

 The position shift works nicely
10

50 100 150 200 250 300 350
inner phi
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Toward Z-vertex correlation w/ MBD

« Run 20708 (full field)

o Clear X-Y correlation in inner and outer clusters
« DCA2D vs phi (inner) show also clear correlation. Splitted to two peaks because of B-field ON.
dca2d:ang1 {abs(ang1-ang2)<0.1}
ang1:ang2 R ) O 3 STEEr :

1C
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/vertex correlation: INT T vs MBD

e /vertex with B-ON data for the first time
e Clear correlation between INTT and MBD

INTT Z-vertex bz-12:zv {abs(bz)<100}
Zvertex < 40[ - —2:
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2023/7/28 T. Hachiya, Zvertex measurement



/vertex difference vs multiplicity

bz-12-zv:nclus {abs(bz)<100&&abs(zvm)<100}

40 mk
: - . « The difference get smaller
a0 | : B for higher multiplicity
. T « Geometry issue still remain
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Cluster multiplicity w/ Z position
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e Sensor size for A/B is
normalized.

« Multiplicity shows
smooth distribution
e Peak at /=-12cm,

consistent w/ Zvertex
peak



Hot channel rejection by ADC

ADC>40
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« ADC cut help to reduce noise (hot channel)
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Summary

« Ch-mapping issue solved and Geometry issue found
 Thanks Joseph and ChengWei

« /-vertex measured in B-ON data and clear correlation w/ MBD
« Confirmed by Cluster Z distribution
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Cluster Phi distribution (Data)
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Run 20885 (/F

ang1-ang2:ang1 {nclus2<200}

h

g Entries 3538588
Mean x 0.3479
Meany -7.178e-05
Std Dev x 1.678

T = . T )

StdDevy  0.02706

12

gk

N O
Vel Bl itk h

-0.0 ang1:ang2 {nclus2<200}

10%

10

~33 -2 1 0 1 2 3

2023/7/28

1.5

0.5

-0.5

-1.5

T. Hach

dca2d:ang1 {nclus2<200&&abs(ang1-ang2)<0.1}

| h
Entries 137544
Mean x 0.3528
Meany  0.0002331
Std Dev x 1.75

Std Dev y 0.8177

e /cm *0.02 =0.14cm

iya, Zvertex measurement
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Full Fieldd EEES

Old mapping New mapping
ang1-ang2:ang1 {nclus2<200} ang1-ang2:ang1 {nclus2<200}
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Run 20869 /F /-vertex distribution

Z .
] rerex o » First measurement of INTT Z-vertex
F vean 1707 distribution
- SldDer  12% « Software needs to be tuned
10—
of- « /-vertex position is -20 cm off from zero
- e This resultis consistent with MBD
s
] [ BBC/MBD ONLINE MONITOR I
i Run #20869 Events: 62923 Date:Sat Jul 8 03:00:53 2023
0 cen e e s || |||| ” Hl. .|”| | BBC/MBD ZVertex (All triggers) I
=40 30 =20 =10 0 10 20 30 40
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| carrect version 2
FELIXD-3 [adder map  X-sign

[lBD‘:'lﬂ'd'J X-

.'a 1 e
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FELIX0-3 ladder map  X-signi correct version Z
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'
-ﬁ-—-

o

T. Hachiya, Zvertex measurement
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