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Introduction

* Deciding if 10% blinded SIMPs analysis is appropriate

* If yes, what are the rules?

* Show Reach Estimate using 10% data (blinded, only looking at Control
Region)

* *Found bug in ctau units, fix improves expected signal

* ~22 Max Events Expected, wide range of sensitive A’/VD masses

* Discuss strategies for optimizing high-z cuts blinded




10% Data Reach Estimate — Components
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Full Lumi 10% Data

Reach Estimate Control Region Re-calculated as
f(mVD.E)

Reco Background Rate Efficiency Vertex

e st

Radiative Fraction

v ' 2target —* "//
37FTTlAf 62 frad dNCR W €$p( ‘y(i“r )
NA’.si.q — © F(z)dz
' 2Neffa ¢ dMmyeco Ztar YCT
5 A
Total Rad Acceptance BR(A’-V_T,) and BR(V, = e'e)

Fixed




Events

10% Data Reach Estimate — Signal/Control Regions

vitxana_vtxSelection_vtx_Psum_h

3000

L ~. o 35000
{ S | gn a I _|_ Bea m M C 8 N . . vixana_vixSelection_vix_Psum_h
B ‘ ——100_mass_VD 5 - Trit rg—+ B C Entries 6760150
2500 — 110_mass_VD = 30000| Mean 1.603
C | 120_mass_VD - Std Dev 0.381
- 130_mass_VD
= —— 140_mass_VD -
2000 — L 150_mass VD 230001=
- ] —— 160_mass_VD L
— = — 170_mass_VD
1500 C 180_mass_VD 20000[—
r 190_mass_VD C <7
— 200_mass_VD L
L 40_mass_VD 15000 —
1000 — [—— 50_mass_VD - s
- 60_mass_VD | Slgnal Contr()l
[ —— 70_mass_VD 10000 - Region .
500 Region
- 5000 —
0k J -
08 1 12 1-4 16 18 2 2-2 0‘\\‘ ‘\\I\l\il‘\l\‘l\l\" I 1
vix Psum [GeV] 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 24 2.6

Control Region: 1.9 GeV < Psum < 2.4 GeV
* 10% Data Sample Signal Region is Still Blinded
* The following Reach Estimate only uses 10% Control Region




10% Data Reach Estimate — RadFrac and RadAcc
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Both terms calculated using CR MC




0% Data Reach Estimate

Control Region Bkg Rate
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10% Data Reach Estimate — Zcut

vixana_kf Tight 2016 _simp reach CR vix InvM vix z hh . .
txana_ki_Tight 2016_simp_reach_GR_vix_InvM_vix_z | Final Selection 10% Data L1L1
= mpp——yep———_ =%
60— : - B ]
= 10% CR Data Enries 4280334 || - E r - Displaced A’ — 10% Data
50 = g Meanx  0.07524 n N B - -
- = 8 : Meany 436/ o g 20~ " - Note —— Scaled Data
C Std Dev x  0.02365 = = L 10°
= StdDevy 3.263] - g p —Mc
30 ; - ] C% 10 - 1.-.:.-*'- =
E B f - '_l-_
20? 102 |
= 0— 10°
10— -
o 10
0 10 B 10
E 720 __
20— C
_30;_| ,- :_-' A T 5 ‘_-a:_:‘:-l'-‘--‘ |:\ F‘ g G |-‘ L | W 1 _30_||||| v oo by by b b ey 1
002 004 006 /008 01 012 014 016 018 02 0 00z 004 006 008 0.1 012 0.14 016 015 02
M, [GeV] Reconstructed e+e- Mass (GeV)

‘Eyeball’ Zcut from

original Reach Used Displaced A’ Zcut as guide, but made it more conservative for SIMPS

Estimate * SIMPS (left) has more background because no high-z cuts applied yet....
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10% Data Reach Estimate
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* Run 7800 Signal and Background Regions (Still blind to 10% SR)

* Tails are a bit messier at lower mass, but overall regions are comparable
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10% Data Reach Estimate — Zcut

Run 7800 Data Signal Region 55 MeV Mass Window
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MC

High-z background in Signal Region
expected to decrease significantly with
high-z cuts (z0/tanlambda shown)
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For example: 55 MeV Zcut ~30mm
looks okay




OLD SIMP Reach Estimate — Expected Signal

Max ~15 Events
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10% Data Reach Estimate Results

Expected Signal 10% Data — ap = 0.01, mn/fr = 4T
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10% Data Reach Estimate Results

Expected Signal 10% Data — ap = 0.01, mrn/fr = 4T
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10% Data Reach Estimate Results
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10% Data Reach Estimate Results

Expected Signal 10% Data — ap = 0.01, my/fr = 4T
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Data Analysis

2-body decays, my/fr = 47
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Benchmark case SIMP parameters

Qp = 10'2, mA'/mnD =3, mVD/mnD: 1.8




Steps towards analysis

* Re-make reach plots for 2016,2019, 2021 with correct lifetime
* Do we think a blinded 10% analysis is the way to go?
* Strategies for optimizing high-z cuts if blinded?




Backup




SIMP Reach Estimate — 2016 + 2019 4+ 2021
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Contours represent Na; threshold > 2.3 Events

Benchmark case SIMP parameters

Op = 10'2, mA'/mnD =3, mVD/mnD: 1.8




Matt Solt’s 2016 Full Lumi Simp Reach Estimate

Number of Dark Vectors Detectable, alpha_d = 0.01, mP¥fPi = 12.5663706144, mA"mV:mPi = 3:1.8:1
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