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cut_epzh = 18;
cut_misspt_low =1,
cut_misspt_high=9.;
cut_asso_deltaR = 1.0;
cut_pion_pt=1.0;
cut_awayPt=1.0;
cut_nearPt = 3.0;
cut_3pion_pt=3.0;
cut_corMass = 2.0;
cut_ dR_sum =0.3;
cut_ave_dl=0.05;



Compare S/B using multivariable technique (Machine learning with
ROOT) TMVA https://root.cern/manual/tmva/

Use multivariable technique to get group of cuts

3-prong first, then we can go to different decay mode

Optimization of the selection criteria

Run the script for more event, already in a process



https://root.cern/manual/tmva/

reco primary vertex x

10*

|IIII||| I III[III|

102

Leptoquark
—CC
NC

—— Photoproduction

lI]llIIlII]llll[IlIlIIIIIIIIIlIIllIIll

|
o
ofT
g

-0.03 -0.02 -0.01 0 0.01
reco primary vertex z

0.02 0.03 0.04

llllllll I IJIIIIII I IIII]III

Leptoquark
—CC

NC
—— Photoproduction

co v v v e b v b gy

|
o
O
S

-0.03 -0.02 -0.01 0 0.01

0.02 0.03 0.04

104

reco primary vertex y

Leptoquark
—CC
NC

—— Photoproduction

I IIIIII|

I IIIIIII

I

I IIIIII|

lIlllllllllllllllII]I]llIII]lIlIlI[]lll

.04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04

Number of tracks < 4
vx-gvx, hvx_1
vy-gvy, hvy 1
vz-gvz , hvz 1

True vertex/ Generator vertex (gvx,gvy,gvz)
Primary vertex (vx,vy,vz)



reco primary vertex x reco primary vertex y

T

- Leptoquark — ~ —— Leptoquark
- A L ——CC B r —CC
104 — ™ ] NC 104 E - M L NC
= ) | — ] —_— i
- = ) —— Photoproduction = F 1 Photoproduction
- - L - L
= 0 [

10°

T IIIIIII
T T IIIIII]

102

10 = 10

._IIII|IIIIIIIIIIIIlIIIlIIl]IIllIIlIIIIlI

Ervovo o v v bvv v by v b v b v v by gy
-004 003 -002 -001 0 001 002 003 004 004 -003 -002 -001 0 001 002 005 004

reco primary vertex z

— —— Leptoquark
| |
] ——cc Number of tracks < 6

104 = I b NC

; ‘ ‘ il —— Photoproduction VX'gVX ) hVX_Z

C - L vy-gvy, hvy 2
ol vz-gvz, hvz_2
10° =

_l 11 I 111 l 1111 I 1111 I 11 1 1 I 1111 l 11 I 11 1 1

-0.04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04



reco primary vertex x reco primary vertex y

— Leptoquark - —— Leptoquark
L O B B
4 0 g —oce ) dh ——CC
10" = d b NC 10" = 0 h NC
= = ) i
- F g —— Photoproduction - ‘f | —— Photoproduction
L - i
10° =3 JJ:,J 10° §_ =] nl
= - -
102 AT 102t meliFt

T TTHI
I TTTTT

10 10&
:||||l|||||||||I|||||||||||||||1|||I|||| —lllll[III|II[IIIIIlIIlIIIlIIIIIllIIlIII
004 008 o3 o0 0 00002 005 6,04 -0.04 -0.03 -0.02  -0.01 0 001 002 003 004
reco primary vertex z
= —— Leptoquark
- (] SPON
10 F 1 NG Number of tracks < 8
E Jﬁ Hj —— Photoproduction VX'gVX, hVX_3
10° i Hy vy-gvy, hvy_3
;W{/f : vz-gvz, hvz_3
10257*‘.; " N
10 =
1.E_I L1 1 l 11 1 1 | 11 1 1 I | I I - I | I - I L1 11 I L1 1 1 I L1 11

|
o
o
=

-0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04



104

10°

102

10

-0.

104

10

102

|
o

reco primary vertex x

T TTTT

T IIIIIII

I

I IIIIIII
\
L
1
1
1

—— Leptoquark
— CC

NC
—— Photoproduction

1 J—L‘m | - I ) T ] l | | I ) | I | N | I | - I 1 1

04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04
reco primary vertex z

= Leptoquark

C H ——CC

= | 1 NC

= _J_ - —— Photoproduction
g IHH I | I - L1 11 I L1 1 1 | | - I | T - | | - I | I T -
.04

-0.03

-0.02

-0.01

0

0.01

0.02 0.03 0.04

reco primary vertex y

10*

T IIIIIII
l_1
I o

10°

II|III|
r[ﬂ
I[

\

1
1
1
C

1

10°

T IIIIIIl

10

Leptoquark
—CC

NC
—— Photoproduction

lIIIIIIIIlIlIlIIIIIlIIIIIIIlIIII

:‘O;IIIIIII_‘ IIIIIIII

|
o

-0.03 -0.02 -0.01 0 0.01

Number of tracks < else
vx-gvx, hvx_4
vy-gvy, hvy 4
vz-gvz , hvz_4

0.02 0.03 0.04



Lab frame: missing pt
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Head-on: £ (E-p))
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decay length: truth vs. reco decay length (final): truth vs. reco
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