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Overview

2016 SIMPS

2021 Displaced Vertex
2021+ Bump Hunt
2019 Displaced Vertex



Overview

2016 SIMPS — Alic/Tom (Sarah/Rory/Emrys)

2021 Displaced Vertex — Sarah (High pSum), Rory (Low pSum)
2021+ Bump Hunt — Emrys & friends

2019 Displaced Vertex — Lewis/Elizabeth

— old folks not listed



SIMPs analysis for 2016

e Recall: Alic did L1L1 for his thesis while Tom did L1L2 and the combination..
e Alic & Cameron developed an optimized tight selection including a hard cut on
the minimum vertical impact parameter of the tracks at the target plane.
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e This cutis in place of a cut on Vz and
leaves clean efficiency at lower Vz than
we would cut at.
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SIMPs 2016 Results

data after all cuts and background estimate
for L1L1 and L1L2 samples
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SIMPs 2016 Results

Here are the individual L1L1/L1L2 exclusion contours where Expected/Max Allowed >1 event is excluded
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SIMPs 2016 Results

2016

HPS 10.7pb™"
0_4 _i— 1 Ll 1 I 1 1 1 I 1 1 1 I 1 T Ll I 1 1 1 I —:
i Combined :
10| =
10°E =
107 =
10-—8 | Il 1 Il ‘ Il 1 1 | L 1 1 | Il Il Il l Il L L |
20 40 60 80 100 120

Invariant Mass / MeV

o

S
Expected / Max Allowed

Tom used the
“minimum-limit” method in
Yellin’s paper Some ways of
combining optimum interval
upper limits



https://arxiv.org/abs/1105.2928
https://arxiv.org/abs/1105.2928
https://arxiv.org/abs/1105.2928

SIMPs 2016 Results
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...and here we are.

This is HPS’ very first unique exclusion of
dark-sector phase space!



SIMP 2016 Paper Status

e Tom, Sarah, Rory & Emrys have done a lot of work putting the paper draft
together

e Lauren & John agreed to be readers and sent their comments on May 19
o Stepan also send comments on May 22

e \We are currently going through the comments and hope to have a new
draft??? End of the week? Next week?

e The draft we sent the readers is here

e For the up-to-date, quickly changing draft go here (overleaf)

e Review confluence page with these links & the comments received
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https://confluence.slac.stanford.edu/download/attachments/596673170/HPS_2016_SIMPs_Paper_Draft%20%281%29.pdf?version=1&modificationDate=1746045836744&api=v2
https://www.overleaf.com/2176731853fbxbjfcbjhzg#3d0e63
https://confluence.slac.stanford.edu/spaces/hpsg/pages/596673170/SIMPs+2016+PRD+draft+and+review

Displaced analysis 2021

SCOPE Q Fields v € | 01/Jun | 08/Jun 22/Jun 29/Jun 06/Jul ul 20/Jul 27/Jul 03/Aug 10/Aug 17/Aug 24/Aug 31/...
# Issue v + Create issue Status Target start D Target end D
> [ HPSANA-25 SVT alignment IN PROGRES! 01/0ct/24 | 01/Jun/25 o

> [ HPSANA-28 Data reconstruction: 1%

~

01/Dec/24 @ | 15/Jan/25 [}

w

> HPSANA-29 Data reconstruction: 0.3% 01/Jan/25 @ 15/Apr/25 (x]

> HPSANA-34 MC production: v7 IN PROGRESS 01/Feb/25 @ 30/Apr/25 [}

EEEEEIEEI

5 HPSANA-32 Data reconstruction: 10% 01/Jun/25 @ 01/Jul/25 (x]
6 > [ HPSANA-33 MC production: v6 01/Nov/24 @ 15/Feb/25 o @
7 > [ HPSANA-35 MC production: v8 01/Jun/25 @ 01/Jul/25 (x]
8 > HPSANA-36 Develop pre-preselection 15/Jan/25 @ | 01/Mar/25 [x] °
> HPSANA-37 Develop final preselection RES! 01/Feb/25 @ 01/May/25 o °

10 HPSANA-38 Calculate radiative fraction 70 DO 01/Jul/25 @ 01/Sep/25 o
1 HPSANA-39 Tracking performance { DONE | 01/Feb/25 @ | 01/Apr/25 () °

HPSANA-40 Trident rates and shapes T0 DO 01/Feb/25 @ 15/May/25 L) °

HPSANA-49 Mass resolution IN PROGRESS 01/Dec/24 @ 01/May/25 G ]
14 > HPSANA-41 Tight selection IN PROGRESS 01/Jan/25 [x] °
15 > HPSANA-45 Systematics T0 DO 01/May/25 <) °
16 [ HPSANA-60 Make sure that MC truth info is stored in a way... T0 DO H PS J | RA 202 1 Analvsis P | a n
17 [ HPSANA-62 Fix pass-1 steering driver  DONE ]
18 > HPSANA-66 Sort out the track momentum corrections in hp... T0 DO
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https://jira.slac.stanford.edu/secure/PortfolioPlanView.jspa?id=26&sid=26&vid=105#plan/backlog

Displaced analysis 2021 status

The bulk of our hours are spent on getting the 2021 data, recon software &

displaced analysis tools ready for publication...you will see many talks at this CM
Matt Gignac — 2021 SVT alignment

Lewis — Moller scattering and mass resolution

Zhaozhong — track-cluster matching

Sarah — selection and data/MC comparisons

Rory — using Al for displaced vertex selection

o Elizabeth — MC tweaking to match data

| think we are making great progress towards our goal of getting a result out
by the end of the calendar year (famous last words)

o O O O O
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Bump hunt status

e \We have two talks on fitting the background for the entire mass region to a

limited number of parameters
o Emrys — using a function (or small number of functions)
o TJ & Aiden — using Gaussian Process Regression (GPR)

e Likely, along with getting a 2021 result, we will want to re-fit the 2016 data as

well (and maybe 2015)
e | would like the event selection for 2021 BH to be the same as the displaced

vertex unless there is a good reason
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https://medium.com/data-science-at-microsoft/introduction-to-gaussian-process-regression-part-1-the-basics-3cb79d9f155f

TL;DR

e SIMPs paper is getting close!

e The analysis of 2021 is making great progress and physics results should be
coming soon!

e \We have grad students are thinking about getting the 2019 data up to our
standards and physics analysis started!

o !
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