Institut Pluridiscitplinaire
Hubert CURIEN
STRASBOURG

FCNC search in single top involving hard photon

Phenomenological investigations @ 13 TeV

Eric CONTE




A

Single top & hard photon

Feynman diagrams :

K
Yth Single top topology

TTbar topology
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First selection IPHC
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Cut-flow

All background
source are not
showed !

But the dominant
one are there!
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IPHC
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Single top & hard photon

MVA: toward a list of variables First attempt (Kappa_act)

Correlation Matrix (background)
* #jets
J Linear correlation coefficients in % 100
* Photon PT asym [T T I T
* Lepton PT 45 4 61114 4 421 128100 2| [N
. Wl 6 6 27-16 7 411 4 1 210028
BPT . 60
dphiw a [TE 118742 2 238100 2 1 1
[ )
Top PT PR 2 1 3 25 4 320 -1 11000 1 4
e WPT LAWY 11129 1 3211 7 2 281001 2 4-12
* Charge asymmetry drial ol 19 7 7 2 10023 1 2 -11
. T MT dphi_b_a [ < -1 124100 -20 42 1 A1
op dphila [ 4 1 - 2 10088 2 2 388
 WMT W11 11112 9 8100 1 7 7 4 1 4 20
* DeltaR between b and photon L IR NS N 5O 100 35 St U0 WS NE JOStt N S
-40
* DeltaR between lepton and photon I CLI 7 1006 o o2 6.
. P P SN 8 (63100 79 80 12 -3 3 27 6 -60
* DeltaPhi between b and photon ot 1 1100 6308 13 11 -3 11 23 1
* DeltaPhi between lepton and photon XJE5100 1 86110 1 2 1281 6 4 50
. t a glili] 24141152 - -
« DeltaPhi between MET and photon P2 L : 1 1 —/.100
. DL ot 5PL 1O Pt e 1% w mt s
* DeltaPhi between W and photon oo PP L o e

Remove less useful and strongly
correlated variables: W PT & MET
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Single top & hard photon

IPHC
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MVA : Kappa_aut

- BDT

- BDT
- BDT
- BDT
- BDT
- BDT
- BDT
- BDT
- BDT
- BDT
- BDT
- BDT
- BDT
- BDT
- BDT
- BDT
- BDT
- BDT

: Rank : Variable

: Variable Importance

1:pt a : 1.183e-01
2:n_jet :1.156e-01
3:mt : 8.950e-02
4:dr_b_a :8.134e-02 Reliable variable?
5:mw : 7.516e-02

6 :dphi_w_a :7.461e-02
7:pt t : 7.396e-02
8:dr | a :6.357e-02

9 :dphi_b a :5.685e-02
10 : asym : 5.558e-02

11 : dphi_met_a: 5.379e-02
12:pt b  :4.937e-02

13 :dphi_ | a :4.707e-02
14 : pt_| : 4,534e-02
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Single top & hard photon
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Single top & hard photon

MVA : Kappa_aut

Correlation Matrix (background)

Correlation Matrix (signal)

Linear correlation coefficients in % Linear correlation coefficients in %

100 100

asym asym ) 3 5 3
mt mt 5 3 -8 80
mw mw -8 1 10 6 5 2100. 60
dphi_w_a dphi_w_a 1 .-42 o L -100 2
dphi_met_a dphi_met_a 2 221 2 A 100. 5 40
ar_b_a [RLE < BEE 1) drb_a 9 3 4 23100 4 5 6 -8
LGN 22 127 28 dr |_a 6 -3 100:23 -2 -3 -10

dphi b _a =151100
dphi | a 100515

19 23 dphi b a =2 =24 100 -1 -21 -42

-20 dphi_|_a 21003224 3 2 . 3 3

n_jat 5 9 100 40 n_jet 107 9 100f 2 = -2 9
ptt | _wu pL_t - su-wn 9 1 2123 2 218 -13
-60 W8 -5 100Jl 10 1 - 4 2 4

Pt 4100
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pt_a 1DD

PL 5 PE p BE ; DF ¢ ndﬁfdmfj‘;’:’ig{-;.gii?ﬁg%’{ﬁwa mg as”n
- ~ -‘-a_‘_"

-80 Y [32100 5 60 1 1 1 2181 4 2 8 4

pta 100. 13. 10 5 11 8 6

PL 5 PE p BE ;D ¢ n*fﬁfd‘b’ﬁf.g‘fé’(.g{-;.gi{?’*(.gﬁiﬁwa my as”n
— ~ g~

E. Conte

FCNC search in single top involving hard photon

slide 7



IPHC

Institut Pluridisciplinaire
Htﬂaenp CURIEN
STRASBOURG

Single top & hard photon

MVA : Kappa_aut

TMVA response for classifier: BDT TMVA Cut efficiencies and optimal cut value

15
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U/O-flow (S,B): (0.0, 0.0)% / (0.0, 0.0)%
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Cut value applied on BDT output
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Single top & hard photon

MVA : Kappa_aut

il TMVA overtraining check for classifier: BDT

1 TMVA
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Single top & hard photon

IPHC
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MVA : Kappa_act

* ---Factory
e -—-BDT
e -—-BDT
e -—-BDT
e -—-BDT
e --—-BDT
e --—-BDT
e --—-BDT
e --—-BDT
e --—-BDT
e --—-BDT
e --—-BDT
e --—-BDT
e --—-BDT
e --—-BDT
e -—-BDT
e -—-BDT
e -—-BDT
e -—-BDT
e -—-BDT

:n_jet :1.342e-01
:pt_a : 1.157e-01
cpt.t  :8.961le-02
:dr b _a :8.264e-02
:mw : 7.964e-02
:dr | a :6.603e-02
:dphi_w_a :6.290e-02
:mt : 6.288e-02

: dphi_met_a : 6.063e-02
:dphi_b_a :6.016e-02
:pt_| : 5.790e-02
:pt. b :4.826e-02
:asym : 4.385e-02
14 :

OO ~NOOULILP WN R

=R R
WN R O

: Ranking input variables (method specific)...
: Ranking result (top variable is best ranked)

: Rank : Variable : Variable Importance

dphi_|_a :3.554e-02

E. Conte

FCNC search in single top involving hard photon

slide 10



Single top & hard photon
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MVA : Kappa_act
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Single top & hard photon IPHC
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MVA : Kappa_act

Correlation Matrix (signal)

Correlation Matrix (background)

Linear correlation coefficients in % 100 Linear correlation coefficients in % 100

asym asym 4 2 14 1 =2 100
mt mt -1 42 1 1728100 2 [ BN
P mw 1 11 4 2 100328 80
dphi_w_a dphi_w_a [ ! 1 ..42 =2 2 .1[][) 2
dphi_met_a dphi_met a | 4 320 1 41 1DD. 1 4 40
ATy 15 181 2 20 dr b a 7 2 23100 44 2 4 42
drla| = 28 29 A1 dr | a <7 2 1008258 =1 & -2 i1
dphi_b_a =16{100 dphi_b_a 1 =24100 20 42 1 A1
dphi | a 100416 dphi | a 10024 2 2 -3 . -20
n_jet 5 8 100 n_jet 9 100 1 7 7 4 1 4 40
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TMVA response for classifier: BDT Cut efficiencies and optimal cut value

TMVA Signal efficiency ——— Signal purity
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BDT response

Significance
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MVA : Kappa_act

TMVA overtraining check for classifier: BDT
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What remains to do since the last meeting:

Fix the problem of normalization: OK

* Some photon background sources are underestimated: not yet
* Cross-check and understanding of photon isolation: not yet

* Implementing TMVA: OK

* Exclusion limit plot for

e Cut-and-count analysis: not yet
 MVA analysis: not yet
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