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Motivation of the analysis

S F""St normallzed dlff. Cross SeCthn Top quark p distribution at LHC NNLO approx m =173 GeV
at a new center of mass energy o R A
of —_— 8TeVu=m[ ]
- Vs=8 TeV do e Ry I
= 10k -——- TTeV u=m, 4 X<
LA IR
> Test of Standard Model 2 ok 12
. < F joo
predictions i T o
= pQCD for heavy-quark production i \:'5'31:
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> Test of theory models: MadGraph, pr (GeV)
POWHEG, MadGraph with Spin Corr.

~ Useful to add constraints on new Sg:;l{_lg\a;tl.on of analysis at
physics :

= CMS, arXiv: 1211.2220v1

(see presentation by J. Lange )
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http://128.84.158.119/abs/1211.2220v1

Analysis Overview

> Same strategy and event selection as in arXiv:1211.2220v1 (see
presentation by J. Lange)

> 4 dilepton decay channels: ee, eu, yu and
combination of 3 dileptonic channels

e) . - .
. m = !
g x ' hewvariables: b)
= particle's leading/next-to-leading p ordering D I+
‘l
= |epton-b jet system mass t .
. " wWeNy
" lepton pair A® 'L. TTER o » E_miss
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> Normalized to measured ¢ = shape gt e, P
measurement el (} ) RO
‘m_zm,
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-------
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http://128.84.158.119/abs/1211.2220v1

Control Plots
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Control Plots
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Control Plots
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Control Plots
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Scale Factors

= Apply small corrections to simulation for better agreement with data

> b-tagging:

= per-jet efficiency

= per-jet SF
= SFevt

>1 b-tag

b-jet eff.

= Trigger
} = largely uncor. MET trigg. )
< = dilepton selection
4) = check if remaining evts. also fire
dilepton triggers
= N & p,dependency studied
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Normalized Diff. Cross Section

> For each variable, each decay = Account for migrations due to
channel and each bin j experimental resolution
1do 1 N _N™ > Bin-by-bin method
Cdx 9 AL > Full phase space (PS):
T * top quark, ttbar
B | > Particle level visible PS:
5 j 5= ; = leptons: p.>20GeV, |n|<2.4
L - bjets: p.>30GeV, |n|< 2.4
e W L T S Comparison to theory:

mf [GeV]

\\/ " MadGrapn
f ! * POWHEG

s oo = MadGraph with Spin Correl.

mt [GeV]

Ivan Asin | Diff. Cross Secs. at 8TeV | Page 11




Private Work, 12.1 fo'at 1s= 8 TeV

-3
25>_<I1pllllllIIII|IIII|IIII|IIII|IIII|IIII_
L Dilepton Combined e Data .
i — MadGraph ]
20 --- POWHEG
S MadGraph SC -
151 .
10f- -
51 ]
O_IIIIIIIIIIII!IIJlAlLIlJIlAlLIIIJILLI_
50 100 150 200 250 300 350 400
Pl [GeV]
. Private Work, 12.1 fo'at \s = 8 TeV
_\IlllllllllllIIIIII|IIII|IIII|IIII|IIII
14~ Dilepton Combined e Data
— MadGraph
12 --- POWHEG

MadGraph SC

4_

2%

0:1 11l | L1l | L1l | 1 | |

0 50 100 150 200 250 300 350 400
ol [GeV])

Lepton p.

Lepton n

Lep. pair p;

Lep. pair M

lvan Asin | Diff. Cross Secs. at 8TeV | Page 12

3l5
~lo

[GeVv

do
dm'"

—lo

0.6

0.5

0.4

0.3

0.1

10

10°

Private Work, 12.1 fo'at \s = 8 TeV

—I TT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTTT I TTTT I TT I_
- Dilepton Combined e Data ]
L — MadGraph
L --- POWHEG
I MadGraph SC ]
L e ]
C S ]
_I 11 I 1111 | L1l | 1111 | 1111 I L1l | L1l | 1111 I 1111 I 1 I-I.:
2 -15 -1 05 0 05 1 15 2
nl
Private Work, 12.1 fb'at \s = 8 TeV

:I LI | TTTT I TTT1T I TTT7T | TTTT | TTTT | TTT1T I TTT I:
[ Dilepton Combined e Data ]
L — MadGraph ]
r --- POWHEG 1
o MadGraph SC -
E BG distribution
[ e for searches
= ! = -
—l 11 I L1l I 111l I 111l | 111l | 111l | 111l I 111 l—

50 100 150 200 250 300 350 400

m'" [GeV]

v



[GeVvT

Lead.|

do

0.4

0.3

0.2

0.1

Private Work, 12.1 fo'at 1s= 8 TeV

TT [T T T T[T T T T[T T T T [T T T T[T T T T[T T T T [TTTT

-3

| Dilepton Combined e Data
— MadGraph
--- POWHEG

MadGraph SC

_lllllllll|ll|||I~4LI"'LLL4IAIILLLlIIII
50 100 150 200 250 300 350 400
p_ll__eadAI [GeV]
Private Work, 12.1 fo'at 1s = 8 TeV
_Illllllllllll‘I\II|IIII|IIII‘IIII|IIII|I\II|III_
- Dilepton Combined e Data ]
- — MadGraph g
L --- POWHEG g
e MadGraph SC
o e ]
—IIIIIIIIIIIIllllll|IIII|Illllllllllllllllllllll—
2 15 -1 05 0 05 1 15 2
1,lLead.I

Lead. Lepton p,

do

NLead.|
T

[Gev]

dp.

—lo

N. Lead. Lepton p,

Lead. Lepton n

N. Lead. Lepton n

Ivan Asin | Diff. Cross Secs. at 8TeV | Page 13

©

NLead.|

50
45
40
35
30
25
20

15

o 05

0.4

0.3

0.1

Private Work, 12.1 fo'at 1s= 8 TeV

><|1 |0.|3| T I TTrTT | TTTT I TTTT I L | LI | TTTT

- Dilepton Combined * Data E

- — MadGraph E

a2 --- POWHEG

E MadGraph SC 1

E] 1 111 1 bl L bl | I L1l | L1l l g | 1111 | L1 |E
50 100 150 200 250 300 350 400

p-ll\-lLead,I [GeV]

Private Work, 12.1 fo'at 1s= 8 TeV

-I TT I TTTT | TTTT I TTTT | TTTT | TTTT I TTTT | TTTT I TTTT I TT I-
+ Dilepton Combined e Data b
r — MadGraph ]
n --- POWHEG -
o MadGraph SC ]
g S E
n - 1
C = ]
"-l-l 1 I--l 111 | 1111 | 111l I 1111 I 111l | 1111 I 111l I 11 ;--l-l 1 I-l:
2 -15 1 05 0 05 1 15 2
nNLead.I



[Gev ]

do
Lead.b-Jet
-

1
S dp

o

1

25 i<l T | L | TTTT | TTTT | TTTT | T 1T I TTTT I TTT I_
L Dilepton Combined e Data .

i — MadGraph ]
20~ --- POWHEG
L e MadGraph SC -
15/ .
10/ .
5F .
_l 1 I L1l I L1l | L1l | 11 | ~+ | Lol l Ll |_

Private Work, 12.1 fo'at 1s= 8 TeV

% -3

L B I B B B UL IR
[ Dilepton Combined e Data

a3 — MadGraph

ol --- POWHEG

e MadGraph SC
-

_llllllllllllllllll | | |

50 100 150 200 250 300 350 400
P2 [GeV]

0% Private Work, 12.1 fo'at \s = 8 TeV

50 100 150 200 250 300 350 400
p_IFead.b-Jet [GGV]

o 0.6
3|5
—lo

b-jet p,

b-jet n 02

0.1

N
&)

[Gev ]

Lead. b-jet p.

1 do
(¢ deLead.b-Jet
T
- N
(6] o

10

N. Lead. b-jetp.

lvan Asin | Diff. Cross Secs. at 8TeV | Page 14

Private Work, 12.1 fo'at 1s= 8 TeV

Rl RN Rl LA RS RARRN R AR R
Dilepton Combined e Data
— MadGraph
--- POWHEG
----- MadGraph SC

e e —

v b b b gy

LN L L L B L B

- — e -
:l—l_l-l-‘l_lT-I-|IIII|l|lllll|llllIllllllllllll-l—.l-l_ﬁ.l—l‘:
2 -15 1 05 0 05 1 15 2

nb

0% Private Work, 12.1 fo'at \s = 8 TeV

_IIIIIIIIIIII|IIIIIIIIIIIIIIlIIIIlIIII—
L Dilepton Combined e Data g
i — MadGraph ]
- --- POWHEG 7
L e MadGraph SC -
—|||||||||||‘f‘r"'l—l—‘llnn|m||||||-||||||—

50 100 150 200 250 300 350 400

p_rl\—lLead.b-Jet [GeV]

v



Private Work, 12.1 fo'at 1s= 8 TeV
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Private Work, 12.1 fo'at 1s= 8 TeV
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Conclusions

= 1% normalized differential tt cross section at Vs = 8 TeV in the
dilepton decay channel

> Many new different distributions: lepton, lep. pair, b-jet, top, top
pair, lepton-b jet

> Results compared to different theory predictions

= MadGraph
= POWHEG

= MadGraph with spin correlations
> In general good agreement Data-MC within uncertainties

= Lepton pair distributions seem to be described better by MadGraph with
Spin Correlations
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BACKUP
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Event Selection

Private Work, 12.1 fo'at 1s= 8 TeV
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Scale Factors

= Correct theory simulations to make them agree better with data

> DY: data-driven method = Trigger
= SF=DY__ /DY, = largely uncor. MET trigg. )
" DY,,=RLMC(N!—05k,N%) < = dilepton selection
= check if remaining evts. also fire
> b-tagging: dilepton triggers

= per-jet efficiency = N & p,dependency studied

= per-jet SF }
= SFevt Lo Private Work eu channel
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Systematics

> Calculated in each bin of the measurement individually

> Model dependencies > Experimental:
= m, = triggers
= matching = b-tagging
= scale " JER/JES
= DY
245 T " PU
4 R B S
350 I = = BG
- =
3:_ —— Total Unce ] _Ox‘
25 =
S
1.5 =
i -
05 .
R S YR R -

n°
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