POTENTIAL SECONDARY VERTEX DISCRIMINATORS

MAY 28,2020




Log Scale

Mass Distribution of Secondary Vertex - Mediator Mass 1400GeV

1| - Spllt mass- dlstrlbutlon at . 55 Gev ﬁ

o ""ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁZZZZZﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁZZZZZZﬁﬁﬁﬁﬁﬁZZZZZﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁZZZZZZﬁﬁﬁﬁﬁgﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁZZZZZZZZZIﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁZZZZZZIﬁﬁZIZZZIZZZIZZZZZZZZZIZZZIZIIZZIZEZIIZIZZIIZZZZIIZZZZZZIIZZZZIIIZIZIZZZZﬁﬁﬁ:gﬁﬁZZIIIZZZZIIZZZIZZIIZZZZZIIIZZZZZIIZZZZZZIIZZZEZIIIZZIZZZZZZZIIZZZZZZIZZZZIZZZZZZZﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁgﬁﬁﬁﬁﬁ —— Model A -5 GeV
: ~ Model B -2 GeV
Model C - 10 GeV
~++| —— Model D - 20 GeV
| Model E - 0.8 GeV

Background

18 20
secVix_mass [GeV]




Log Scale

Mass Distribution of Secondary Vertex - Mediator Mass 1400GeV

mass with good separation

—— Model A -5 GeV
Model B - 2 GeV
Model C - 10 GeV

| —— Model D - 20 GeV

Model E - 0.8 GeV

secVix mass [GeV]



Log Scale

Mass Dlstrlbutlon of Secondary Vertex I\/Iedlator Mass 1400GeV

PeaksatDarkPlonMass

] —— Model A -5 GeV
Model B - 2 GeV
Model C - 10 GeV
| —— Model D - 20 GeV
: Model E - 0.8 GeV
| —— Background

H| gh_e r.mass. models___(A,___C____an_d____D)___________________________

?aboveb k ound

© 20

secVix_mass [GeV]




n Distribution of Secondary Vertex - Mediator Mass 14

00GeV

Log Scale

107!

1072

| —— Model A -

Model B -
Model C -

-/ —— Model D -

Model E -

5 GeV
2 GeV
10 GeV
20 GeV
0.8 GeV

section

~| —— Background

~__some separationinthis f o4

secVix_eta




Log Scale

107 —

n Distribution of Secondary Vertex - Mediator Mass 1400GeV

2] —— Model A - 5 GeV
Model B - 2 GeV
Model C - 10 GeV
1 Model D - 20 GeV
; Model E - 0.8 GeV
SRS S | —— Background

" Eliminate Ks Mass: ==~ Improve separation,
| secVix_ mass > 0.55 GeV 2= ~ reduce splke“at 0

4
secVix_eta



0.5

0.45

0.35

0.3

0.25

0.2

M Dlstrlbutlon of Secondary Vertex Mediator Mass 1400GeV

— Model A-5 GeV
Model B - 2 GeV
Model C - 10 GeV

— Model D - 20 GeV
Model E - 0.8 GeV

" —— Background

1
secVix_eta




p Distribution of Secondary Vertex - Mediator Mass 1400GeV

—— Model A - 5 GeV
Model B - 2 GeV
Model C - 10 GeV
| = | Model E - 0.8 GeV
SmaII area where the models | —— Background

Log Scale

T TR

are above background

1072

1073

—_
S
A

| [ 1]
30 40 50 60 70 80 90 100
secVix_pt [GeV]

SRR



Log Scale

107"

1072

1073

107*

p Distribution of Secondary Vertex - Mediator Mass 1400GeV

have similar effect)

H Ks rhass exclusfon doesn' t
i |mprove much (other cuts

N S il

—— Model A-5 GeV
—— Model B - 2 GeV
Model C - 10 GeV
.| —— Model D - 20 GeV
Model E - 0.8 GeV

—— Background

50

60 70 80 90 100
secVix_pt [GeV]



p Dlstrlbutlon of Secondary Vertex Medlator Mass 14OOGeV

0.09 [ —— Model A -5 GeV

Model B - 2 GeV

Model C - 10 GeV
—— Model D - 20 GeV

Model E - 0.8 GeV

r

-0.08

0.07

-1 —— Background

0.06

0.05

0.04

0.03

0.02

0.01

o

I | |
20 22
secVix_pt [GeV]

BT
()]

0

Y

(-]

-
j—

n

j—

()]

-

(00



R Coordinate Distribution of Secondary Vertex - Mediator Mass 1400GeV

——— Model B - 2 GeV
Model C - 10 GeV
— Model D - 20 GeV
Model E - 0.8 GeV
—— Background

Log Scale

Low r region shows some

separation

o
i

150 200 250 300
secVix_r [mm]




—
<

Log Scale

R Coordinate Distribution of Secondary Vertex (Vix Mass > 0.55) - Mediator Mass 1400GeV

Ap|:é>lying Ks Mass cut
(secVtx_mass > 0.55 GeV)

Model A -
Model B -
Model C -
Model D -

5GeV
2 GeV
10 GeV
20 GeV

shrinks separation window Model E - 0.8 GeV

—— Background

—
<
Mo

1073

1ot | | Ry }“iﬁ

100 150 200 250 300
secVix_r [mm]




R Coordinate Distribution of Secondary Vertex (Vix Mass < 0.55) - Mediator Mass 1400GeV

— Model A-5GeV

A i bt e e e | ——— Model B~ 2 GeV
Applying the fow mass cut Model C - 10 GeV

(seéthx_mass <0.55 gGeV) increases Model D - 20 GeV

Log Scale

50 100 150 200 250 300
secVix_r [mm]




R Coordinate Distribution of Secondary Vertex - Mediator Mass 1400GeV

— Model A -5 GeV
Model B - 2 GeV
Model C - 10 GeV
— Model D - 20 GeV
Model E - 0.8 GeV

0.06

0.05

| —— Background

ooa— | o

0.03

0.02

0.01

secVix_r [mm]



Number of Secondary Vertices

: | —— Model A -5 GeV

045 _ ................................... MOdQ' B _ 2 GeV
Model C - 10 GeV
0.4 o | — Model D - 20 GeV
' Model E - 0.8 GeV

— Cé:"uood separétion with n >3 —— Background

0-35 IO B ................................... .

0.3

0.25

0.2

0.15

> 4 6 8 10 12 14 16 18 20
nsecVix




Log Scale

Maximum cos(0

open

) Distribution of Secondary Vertex - Mediator Mass 1400GeV

—— Model A -5 GeV
Model B - 2 GeV
Model C - 10 GeV ..........................................................................................

Model D - 20 GoV = S e e | =
Model E - 0.8 GeV B T — DRI SS—— 1 -

Small angle region has
some separation

secVix_maxOpAng




10

Maximum cos(0

open) Distribution of Secondary Vertex - Mediator Mass 1400GeV

— Model A -5 GeV
Model B - 2 GeV
Model C - 10 GeV

— Model D - 20 GeV
Model E - 0.8 GeV

—— Background

secVitx_maxOpAng




Ks exclusion Cut: mass > 0.55 [GeV]

Low mass window: 0.3 [GeV] < mass < 0.45 [GeV] _
nl <1

= Better results with Ks exclusion

6 [GeV] < pr <22 [GeV] —
6 [mm] <r < 22 [mm] (without other cuts)

14 [mm] <r < 22 [mm] (with Ks mass cut)

Number of secondary vertices > 3 —

0.8 < Bgpen < 0.95

All cases involve mediator mass 1400 [GeV]

Plots for 1000 [GeV] mediator mass are very
similar

Still need to investigate 600 [GeV]| mediator mass

Still need to investigate Jet (dark/qcd) matched
variables



