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VO Analysis with Pass0O Data

Analyze UnconstrainedV0Candidates KF
o 0.1 < electron momentum < 6.8

o positron momentum > 0.1

o electron track >= 10 nHits

o positron track >= 10 nHits
o electron chisqg/dof < 30.
o positron chisg/dof < 30.



Track Delta Time 2019
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‘ Cluster Delta Time 2019

top clustertime - bottomn cluster time both clusters top clustertime - bottomn cluster time both clusters
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‘Track — Cluster Time (both clusters)
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‘ Track Momentum 2019

electron momentum
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‘ Electron vs Positron Momentum 2019

electron ve positron momentum
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Psum 2019
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VO Vertex Positions 2019
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‘ VO Vertex Momenta 2019

vO px vO py vO pz
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V0O Mass 2019
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VO Vertex Mass vs Vertex Z 2019

v0 mass vs Zvertex
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‘ Vertex Positions vs Run Number 2019

Wertex X vs Run Mumber
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‘ Track Delta Time 2021
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‘ Cluster Delta Time 2021

top clustertime - bottomn cluster time both clusters top clustertime - bottomn cluster time both clusters
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“Track — Cluster Time (both clusters)
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‘ Track Momentum 2021
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‘ Electron vs Positron Momentum 2021

electron ve positron momentum
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Psum 2021
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VO Vertex Positions 2021
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‘ VO Vertex Momenta 2021

vO px vO py vO pz

w08 Entries : 8102957 wi0f Entries : 8123520 w02 Entries : 8124002
Mean :-91282E-3 Mean: 2.7221E-3 Mean : 2.7459
Rms: 0.028377 | Rms: 0.019152 | Rms: 0.76045

367

3.4

3.2

3.07

2.8

2.6

2.4

2.21

0.6

0.4

0.29

. . 0.0+
-0.2 -01 0.0 0.1 0.2 -0.2 -01 0.0 0.1 0.2 ]




VO

0 |

Mass 2021

v0 mass

Entries : 8123184
Mean: 0.087780
Fms: 0035161

I I
0oo 002 004 008 008 010 0412 014 016 018 020 022 024 026 028 030 032 034 036 038 040 042 044 046 048 050

vl mass

Entries : 8123195
Mean: 0.087780
Rms: 0035161




VO Vertex Mass vs Vertex Z 2021

v0 mass vs Zvertex
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HPS_TimDesign_iter6

_atest version of the 2019 detector introduced by
PF yesterday.

Process a single physics run with this detector
Analyze VO0s, compare to 2019 PassO

25



‘ Track Delta Time 10022
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‘ Cluster Delta Time 10022
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Track — Cluster Time (both clusters)
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‘ Track Momentum 10022

electron momentum
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‘ Electron vs Positron Momentum 10022

electron ve positron momentum
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Psum 10022
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VO Vertex Positions 10022
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VO Vertex Momenta 10022
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V0O Mass 10022
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VO Vertex Mass vs Vertex 7, 10022

v0 mass vs Zvertex
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PassO vs Run 10022

Care should be taken when comparing these
plots

PassO is averaged over the run conditions and
trigger versions

Run 10022 is a single run
Nevertheless, interesting to compare
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‘ Psum
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‘ VO Mass vs Vertex Z

PaSSO v0 mass vs Z vertex Run 1 0022 v0 mass vs Z vertex

20+ - Entries
= =l XMean

| .

18+ - - XRms
- "a "m YMean

16T = YRmMS

147 1000
12

107




Dude! Where’s my target?

For first time, getting consistent estimates for the
z position of the IP: -6.96, -7.12, -7.13
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‘ Vertex Positions vs Run Number 2021

Vertex ¥ vs Run Mumber
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‘ Vertex Positions vs Run Number 2021

Vertex ¥ vs Run Mumber
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VO Yield 2019

Largest surprise (to me) was the yield!
Number of VO candidates / total in passO run

003 I'D:,.",.'".'JIIIFK."hDIEJ'EHEIWEiEI."DEIEED,."VDAI'IEIWE;E,."EDIQ_VDS;:iFI'ISL.ImFI'IEFiEIE.t(t' using 1I:-4
i
0.025 I T .
Some variation may be due to trigger changes
Yield is low and falling as the run progresses
0.02 | ,'. 1
+F
§ v
0.015 | ¥ ot
.‘%ﬁ' }
' B aadi Nk & 8 s
" # # - . .* *‘i‘.‘
0.01 | a3 b * i". 7
* i
4
0.005 | o

0

10000 10100 10200 10300 10400 10500 10600 10700 10800 42



VO Yield 2021

Largest surprise (to me) was the yield!
Number of VO candidates / total in passO run
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Summary

Still have a long way to go to finalize detector
calibration, but first look at VOs in PassO is not
discouraging

Latest 2019 detector shows definite improvements
o promising leads (e.g. module bowing) being pursued

Will need to understand systematics as a function of
run and populate database with run-specific IP
positions, tracking efficiency, geometry(?), etc.

Need to systematically study selection criteria and
cuts

o to eliminate backgrounds
current selection criteria are intentionally loose

o to increase yield?
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