T/ — 3¢

£ =100 fo~! with Kz, = 2-10~* (the best limit)
£ =100 fo~! with My =1TeV, g =0.1

Lorenzo Basso
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Preselection

o

pi > 20 GeV, pI > 40 GeV, CVSMb-tagging

©

isolation: CONEO3 with threshold = 0.1 (kills tt)

©

Ny=1,1< Ny <3(J=lightand b jets)

@ Z candidate as pair of ete~(u™ ™) closest to My

©

W and top mass reconstructed with tansverse mass (sharper)

©

Cuts optimised with Kevin’s macro

(4]

Attempt to use TMVA (BDT)
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Pr of leptons for FCNC

Lorenzo Basso (IPHC)

PT of lepton 1

PT of lepton 2

PT of lepton 3
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MET - selection

(s =13 TeV Vs=13TeV

?H‘\HH\HHLHH\HHLHH 10’2;HmHH\HH\HH\HHLHH
100 50 200 250 300 100 150 200 250 300
MET (GeV) MET (GeV)

(Left) FCNC (Right) T’
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MZ - selection

(s =13 TeV Vs=13TeV

(Left) FCNC (Right) T’

Selection: [My+,- — 91| < 15 GeV
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MW - selection (FCNC)

Vs=13TeV

10

Vs=13TeV

(Right) Invariant mass

(Left) My

Selection: 10 < M/ < 150
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Mtop - selection (FCNC)

T 10
1
10'
107 &
10°
P S Y I Y B
50 100 150 200 250 300
M, (GeV)
(Left) FCNC (Right) T"

Selection: My, < 220
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CutFlow - FCNC

6
10 C]ELL
C1z9
5 gTTLNu
10 DKV_Zaut
K zut
10*
10°
10°E -
10 =
"""f"'"'. A L e maaa
1

| | ] | ] | | | | | ]
n O<py; I8p~ Nbj My, 7.
Oy ONiey oPs3 ets <, ”MZ/WAZ 15, M
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CutFlow - Tp

- TTLL
™
=z

TTLNu
wz
Tp_1200
Tp_1000
) Tp_600
1 Tp_800

| | ] | ] | | | | | ]
n O<p I8p~ Nbj My, 7.
Oy ONiey oPs3 ets <, //ler_zﬂg 15, M
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Bonus level: M,

Vs=13TeV Vs=13TeV
e 2
20F
10 18-
16
) 14
107 E
0 12
10
10° 8
6
10" 4
2F

1200 1400

M (GeV)

M}, transverse mass of top and Z (useful if tZ is resonant: T”)

MAX S/+/S + B = 5.5 (FCNC)
= 3.7 (600 GeV), 3.5 (800 GeV), 3.0 (1000 GeV), 2.4 (1200 GeV)
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BDT
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Variables for training: Useless:
@ p"(£1), p" (1) o N,
° p7(2), n(2) ° N,
® 7(t) @ n(J1), n(t1)
O AR(lw, b), Ad(w , ) @ M,y
@ AR(tw, Z), Ap(bw , Z) 0 AR(tZ)
® AGp(MET, Z) @ AR({H7)z
® Ap(LHL7)z
@ Mr(tZ)

Background: WZ and tZj x 1.5
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Variable training FCNC - 1

put variable: tree_ptJirec tvariable: tree_etaTop

(UN) dN/ 201
(UN) AN/ 17.6
(UN) AN/ 0.37

(S.B): 00, 0.0)% / (0.1, 0.01%
(S.B): (0.0, 0.01% / (0.0, 0.1)%
(SB): 00, 0.0)% (0.0, 0.0)%

ey
o

B El
100 200 300 400 500 600 700 800

100 200 300 400 500 600 700 6 8
tree_ptl1rec tree_ptJirec tree_etaTop
Input variable: tree_etaz. Input variable: tree_pt

T T T T T T 0.009 T T T T T T T T T T T

8 © 9
2 & 0.008 S

s £z £z £

s s 2 s 2 <

z Sz - B

2 g £ g

& & &

H : H

) g S

5 6

tree_etaZ tree_ptz tree_dphiz
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Variable training FCNC - 2

put variable: tree_dphiZMET

T T
e E E
5 .S - £ .
z 5z sz 5
3 s 3 g = &
B g Z s 2 s
= i < : < 3
H H
o S S
3 s ]
5 6 5 6
tree_dphiZMET tree_dphibIW
Input variable: tree_dRbIW
5‘1 F E T T T T
g g £ S B
3 I H H
g g 2z g g
& S £ 3
@ @
H i
) S
115 2 25 3 35 4 45 5 6 7 1000 1500 2000 2500
tree_dRbIW tree_hdRIZ tree_MtZinv
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Correlations - background

Linear correlation coefficients in %

100

tree_MtZinv 61 27 9 6 -10 -9 100
tree_hdRIZ 2 _-10 =17 100
tree_dRbIW -27 11 6 -19 100 SIS0
tree_dphibIw 100 -10 -10
tree_dphizIw -12 -19 6

«e_dphiZMET =7 6100 4 6
tree_dphiz -46 1001 6 1 2
tree_ptZ 100 -46 © -7
tree_etaZ
tree_etaTop
tree_ptJlrec

tree_ptL1rec

-100

treg lreg leg lreg lreg lUee leg lree le lreg leq e
~PU RIS aTg e PR ~“Dh/z”Dhlzﬂglvfz,‘,jgh/zﬂ{iﬁm{}dﬁrﬂ&h,/
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Correlations - FCNC

Correlation Matrix (signal)

Linear correlation coefficients in %

100

«e_dphizMET

tree_dphiz

tree_etaTop

tree_ptJlrec

tree_ptL1rec [uio]o] .
-100

lreg lreg lreg lreg leg lree lree lree tre lee Uee ,lree
U GO ATl ~dnh,zdph,z,l%z,ggh@gﬁan,ZMzz,hV
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Correlations - T’ (1000)

100

tree_MtZinv -3 . 100
tree_hdRIZ =14 =171 100
tree_dRbIW .100 -17 6

tree_dphiblw ‘

tree_dphizIw

«e_dphiZMET
tree_dphiz

tree_ptZ
tree_etaZ

tree_etaTop

tree_ptJlrec

tree_ptL1rec -23 -30 14

-100
lreg lreg lreq leg lee leg Ueg lreq lree lee Uee free
U GO STl ~‘7l7h,2‘7ﬁh/zﬂlg'§/_2” h/m‘li'?b]p{,’dklz’l’hz,hv

Pr(¢y) highly correlated to Pr(Z): maybe use Pr(¢3)-instead?
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TMVA overtraining check for classifier: BDT

w
o

TMVA overtraining check for classifier: BDT

(UN) dN / dx
o

-0.6

TMVA overtraining check for classifier: BDT

-0.4

-0.2

0.2 0.4 0.6
BDT response

~

-

IVA overtrainin:

FFET Sond (teslsamdle) T T dgnal (trairing sample) H 3 [ ok (etsampd) T3 Sgnal (faining sampid) ]
H/7) Background (test sample) . 1 Z %] sanple) . 1
et sgnal = 0750283 3 2 5 [Kolmogorov-Smimov test: signal (background) probabilty = 0.834 g i

) 1

4 = ]

E 4 4

3 E

0.2

BDT response

ck for classifier: BDT

@

Lorenzo Basso (IPHC)

0.2 .
BDT response

3 7 [ETSoalcesmp’ || sod @anngsamed) ¥ [ soa el | || | |+ Sl (raning ey ||
> R [//) Background (test sample) « Background (training sample) 3§ 5 %) sanple) .

= i test:signal =0467( 04) S Ekolmogorov-Smimov test:signal(background) probabiy = 0.303 (0.756)

z z

=) =)

0.2
BDT response

0.4

Oct 7, 2014
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Training
FCNC | 600 | 800 | 1000 | 1200
FCNC 6.4 472 | 4.69 | 4.75 | 4.80
600 236 | 358 | 25 | 232 | 2.18
800 240 | 1.87 | 343 | 2.76 | 2.34
1000 1.88 | 102|222 | 3.0 | 259
1200 1.28 | 0.60 | 0.82 | 2.02 | 2.37

signal

Cut&Count:
MAX S/+/S + B =5.5 (FCNC)

= 3.7 (600 GeV), 3.5 (800 GeV), 3.0 (1000 GeV), 2.4 (1200 GeV)

(Notice, tZgq x 1.5 in MVA, but not in C&C yet)
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