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THE PROJECT

tt production in pp collisions at 13 TeV

Compute distributions with MATRIX

Do runs using different scale choices

Compare LO/NLO/NNLO results for each scale
with data from CMS
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THE PROJECT

tt production in pp collisions at 13 TeV

CMS:

® transverse momentum of top

® (u/e)t+jet channel

Our calculation:

do _
—— X Br[tt — (u/e) + jets]

de N

~0.29
1.  Averaged top anti-top

2. Diferent scales and orders
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Theory
Data

Hadronic top
35.8fb™" (13 TeV)
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Stat
} POWHEG P8
e ¢ NNLO QCD+NLO EW
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TH E PROJ ECT Leptonic top

i 35.8 fb™' (13 TeV)
— . . .« . - CMS e/u+jets e Data
tt production in pp collisions at 13 TeV - parton level Sys @ stat
- S e Stat
_ 1E S + POWHEG P8
CMS: "> P ~o ¢ NNLO QCD+NLO EW
o - nas - = - POWHEG H++
® transverse momentum of top O - L -~ MG5 P8 [FxFx]
Q 1 .
o 107 E “e
® (u/e)t+jet channel = - - gt
'8 Q_}_ : N
©
. 1072 s
Our calculation: :
da _ : de-dUb&"‘Uh‘Hh -y
— X Br[tt - (u/e) + jets] 1.4
dpr . - ) :
=0.29 >l 1.2F I
| 818 Fuk LLLH S5 AN [roonl
1.  Averaged top anti-top <0 1? % o kN ke =sl=h
2. Diferent scales and orders 08F |
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SCALE CHOICE

RENORMALISATION AND FACTORISATION SCALE

Hy/2 and Hy/4 , where H = My, + mry,
2 2
mT,t — \/mt —+ pT,t

We want to measure p . of the (anti-)top = we

want a scale that matches the energy in
Interactions

Running with two variations of the scale to see
the effect on the result
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NLO calculation

a © ® Ours
4 - High-precision
Comparison of our NLO run (% level precision)
to the fancy high precision run . .
> mostly within numerical uncertainty
- .
(I) 1(I)O 2(I)O 3(I)O 4(I)O 5(I)O 6(I)O
1.02 - + +
o 1.00 JI‘ . 'I’ * + + +
© &
0.98 - +
@
(I) 1(I)O 2(I)O 3(I)O 4(I)O 5(I)O 6(I)O
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102 top quark pT
LO :
101t NLO
| NNLO
SCALECHOICE: H,/2 - | .. v
S T e
U : @
LO/NLO/NNLO COMPARISON 2 10-1| ™
— : .
Comparison between LO, NLO and NNLO gi; 10-2 s
results, to CMS data
®
Slope at low momentum: 10_3;‘
lack of parton shower? 9|
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SCALE CHOICE: /4

LO/NLO/NNLO COMPARISON

Comparison between LO, NLO and NNLO

results, to CMS data
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Theory / Data

pr of the top [GeV]

top quark pT
LO :
NLO
NNLO :
oo ¢ CMS data
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DISCUSSION

We're trying to estimate the contrib

higher orders without calculatir

H7/4 shows faster convergence and smaller

error bands

Jtions of

g th

em

H7/2 has more symmetric error bands
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o(pp = tt) [pb]
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JUST SMILE AND WAVE BOYS.
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This is where you clap



