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1 General Overview of Activities
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Over the past few weeks, | have been reworking the Machine Learning (ML) component for the
non-resonant channel, incorporating tips and suggestions from both the Rare Decays group and our internal
team.

MC Sample Production: Generated Monte Carlo samples for the 2022 dataset, both with and without filters.
Kinematic Cuts: Adjusted the pT thresholds for tracks and muons to 1.5 GeV and 2.0 GeV, respectively.

Signal Region Definition: Implemented a 50 window for the signal region definition.

(R Ny Ny

Angular Distributions: Created fit plots for the GEN-level angular distributions, comparing cases with and
without Final State Radiation (FSR).

All updates are being posted and marked as completed in the CodiMD
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CMS Simulation Work in Progress 2022 (13.6 TeV) CMS Simulation Work in Progress 2022 (13.6 TeV)
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Average AUC over the 5 subsamples
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Fit to generation-level distributions (q2-bin 1 odd)

—3F— Generation-level distribution
Angular decay rate

Events / (0.02)

(11 -08-06-04-02 0 02 04 06 08 1
ctK

Fit to generation-level distributions (q2-bin 1 odd)

—3F— Generation-level distribution
2200 Angular decay rate
2000
1800

200

0—1 -08-06-04-02 0 02 04 06 08 1
ctL

Events / ( 0.0628319 )

Fit to generation-level distributions (q2-bin 1 odd)

—3F— Generation-level distribution

Angular decay rate




Y
N, \\Z
v
S

AWUISyy,
% pe

o

[=]
=
o

~

stapo
\

Fit to generation-level distributions (q2-bin 0 odd) Fit to generation-level distributions (q2-bin 0 odd) Fit to generation-level distributions (q2-bin 0 odd)
g —3— Generation-level distribution § 800 —3— Generation-level distribution § —3— Generation-level distribution
E = Angular decay rate e Angular decay rate g 600 Angular decay rate
2 1000 » 700 8
5 5 g
> > =
it} O 600 P 500
c
800 o
i}
500 400|
600 400l
300
400 490
200
200
200 100
100
0 0 0
-1 -08-06-04-02 0 02 04 06 08 1 -1 -08-06-04-02 0 02 04 06 08 1

ctK ctL



n
)
e
0p)
o
S
~
O
®
m




%

g
B
g
2

&

CMS Work i m Pro@fysﬁa 2022(E+F+G) (136 TeV)

Background
— Signal

0 50 100 150 200
LBS Slg

a.u. (Unit Norm.)

CMS Work i m Pro@ﬂ;‘stb 2022(E+F+G) (13 6 Te)

—
=)

101}

100}

102}

Background -
—— Signal

10
B® DCA Sig.

a.u. (Unit Norm.)

—
%

CMS Work in Pro@ﬂa%ﬁ) 2022(E+F+G) (13 6 TeV)

105
104;
104;

1074}

105

L e ] i e [ ] S

Background —
— Signal

-40  -20 0 20 40
Trk* DCA Sig.



%

WISy,

%

CMS Work in Progkesth", 2022(E+F+G) (13.6 TeV) CMS Work in Progifesth', 2022(E+F+G) (13.6 TeV) CMS Work in Progféstb', 2022(E+F+G) (13.6 TeV)
oo R N B S T 0 T e v [ & tr ] §F T 1 T e IR N I T N RN N
= 10! 3 Background e - Background e - Background
o F — Signal ] 9] 20l — Signal | ] L — Signal
Z 10°F T £ | Z 10 |
c - ] c I [ = E
\D'.’ 101 ! 3 15 B 3
=} g 5 f >
© f s | < 107 E
1074 i
103} o 2|
R I 10 -
107 5|
105 107
| el R R sl (e ) ol | LT [ R S e R ]
-40 -20 0 20 40

10 20 30 40 50 60

Trk~ DCA Sig. pr(B)




%

§
&
E
%

&

CMS Work in Prog.ee‘sﬁo 2022(E+F+G) (13 6 TeV) CMS Work in Prog.eetsﬁa , 2022(E+F+G) (13.6 TeV)
— - ST T ¢ T T ™ T 7 LA
e 0% i I Background ] £ 10% I l I I Blackgroundl
o 10%¢ — Signal = o _ — Signal 1
Z : - ] Z
= 10 1 E 402l |
=: 1 S O E
. 102) 4 3 i ]
2 - 3 3
d (U 5
10 E F- 10" =
10°F E :
10-1F - 10 =
104 ” i 5
] 1 ) il
10-3'~—|I-I||-|1 IJA] I-‘-“-I |.|| n l 1 L 1 l 1 1 1 = 10 :l [ 1 I { 1 I 1 i1 I L Y I 1 (Y I:
0.92 0.94 0.96 0.98 1.00 0.0 0.2 0.4 0.6 0.8 1.0

COS(Ql2p) SV Prob.




%
a$
fmlnu“'“%
. CMS Sirpulatt"oq M(ork in lf’r?gresg 2022 (13‘.6‘TeV) Correlation Matrix - Signal (MC) ___ 100 Correlation Matrix - Background (Data) _ 100
2 , _ b Les Sig 000 000 002 001 013 015 001 Les Sig 001 000 005 004 005 015 0.14-]
i B° DCA Sig. 1.000 ] - -
g ) o 4 8° DCA Sig. 004 003 001 001 -0.00 000 8° DCA Sig. 017 016 000 -0.00 -0.01 -0.00-
e ] 1 | Joso 050
i ] Trk* DCA Sig.[—0.00 0.00 000 0.00-] ] Trk* DCA Sig.|--0.00 0.00 -0.00 -0.01 -0.01-
Les Sig. oore ] 1 | Jozs Ho.25
1 Ticooasig[-0.02 003 000 -0.00 -0.00-] T DoASig [-0.05  0.16 000 001 -0.01]
cos(0iz2p) 7 1 | Jo.00 —{0.00
SV Prob. orss b mikm 0.1 0.01 0.00 -0.00 mkm[~0.04 000 0.00 000 0054 | ]
] 1| Jo2s 0.25
Trk~ DCA Sig orrr E er?=013 0,01 -0.00 -0.00 -0.02-| p(@)-005 -0.00 -0.00 000 002 001 | 1
] -0.50 -0.50
Trk* DCA Sig e R cos(ai) 015 0.00 000 -0.00 000 0.09 cos(a)|-0.15 -0.01 001 -0.01 -0.00 021
] -0.75 0.75
p ] svPb[-001 000 000 -0.00 -0.00 -0.02 003 svPob[-014 000 -0.01 001 005 001 010
! ! ! ! ! l\‘g‘l @’I B ‘\Q'I ‘ ‘\;" - l;\l I ;\I B ‘é‘ - & "R ’.\;-I N .‘\;1 ' \;I .QI - ‘.;\‘ - ‘n.\l B Ié’ B & -1.00
00 02z 04 06 o8 0 s ¢ & & & ¢ & & & &

Average Normalized F-score < ,\(«1 «&C ® & /\{‘




