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d The cross section ratio instead of individual cross sections

d Many uncertainties are expected to cancel

d PDF and &, uncertainties for example, top decay description, etc...
J What about ‘theoretical error” for the ratio ? Not necessarily

The theoretical uncertainty of the total cross section, associated with
neglected higher order terms in the perturbative expansion, can be
estimated by varying the renormalization and factorization scales in &,
and PDFs, up and down by a factor 2 around the central scale



ttbb - new generated results ttjj - already existing results

@7 TeV @7 TeV

b massless wherej=u, d, ¢, s, b-all massless
Processes like ttbb, ttbg, etc. included

m,=172.5 GeV m,=173.3 GeV

PDFs via LHAPDEF: PDFs via LHAPDEF:

CTO9MC1 at LO MSTW2008LO at LO

CT10 at NLO MSTW2008NLO at NLO

b-quarks excluded from PDFs b-quarks included in PDFs

Dynamical common scale: Common fixed scale:

N%:N%:Ng:mt’\/pT(b)'pT@) Hl = Hm = fo =

IR-safe anti-k; algorithms with IR-safe anti-k; algorithms with

separation R = 0.7 separation R = 0.5

pT (b) > 20 GeV pT (j) > 50 GeV

ly(b)| <2.5 lyG)| <25

R(b, b) > 0.7 R(,j) > 0.5

Fairly inconsistent (for now ) !!!




ttbb

PROCESS oro [fb] | ors=t [fb] | ofrs=001 [fb] | K-FacTOR | [%]
pp — tthb + X | 416.7 (5) | 458.3 (8) 458 (1.4) 1.10 +10
ot (LHCrrev, my = 172.5 GeV, CT09MCL) = 416.7 1755015 b
o (LHCrrev. my = 1725 GeV, CT10) = 458371, 1057 fb
§ - 1o 0.5 - o L - po 2 po NLO QCD Corrections
K = NL =1.10 (+10°
oro [fb] | 797.4 (9) | 416.7 (5) | 233.5 (3) NLO/LO =1.10 (+10%)
onto [] | 578 (3) | 458.3 (8) | 335.2 (8) Scale dependence

LO 91% (68%) — NLO 27%




ty)

PROCESS oro [pb] | oxps=" [pb] | opps="%" [pb] | K-FacTOR | [%]
pp — thjj + X | 13.398 (4) [ 9.81 (1) 9.82 (2) 0.73 —27
018 (LHCr1ev, my = 173.3 GeV, MSTW2008lo) = 13.308 *;-(700™ pb
oxit (LHC ey, my = 173.3 GeV, MSTW2008nlo) = 9.82 "7 15¢) Pb.
- NLO QCD Corrections
< Ho Fo Fo Fo K = NLO/LO = 0.73 (-27%)
oro [pb] | 25.111 (8) | 13.398 (4) | 7.610 (2)
Scale dependence
onro [pb] | 8.34 (4) | 9.82(2) | 835 (1) LO 87% (65%) — NLO 15%




ttbb/ ttjj - First Crude Estimate

Rio = ot (o) /ot (1o) = 0.031 = 3.1%

RnLo = Uf\It_ftb()(ﬂo)/Uﬁfo(“O) =0.047 = 4.7% R = at%B(Qﬂo)/Ut{jj(zﬂo)

For the individual NLO cross sections 07" (2410)/077(0.5110)

scale uncertainty of the order of R — (0 51 /ot (9
27% & 15% (0.5410) /5™ (2p10)

R = Ut{bB(O.S,uo)/otzjj(0.5;1,0)

For the ttbb/ttjj ratio

asymmetric scale uncertainty @ NLO +0.062(200%)
47% & 15% Rio = 0.031 0,001 5%)

o +0.022(47%)
After symmetrization 31% Rnwo = 0.047 4 o97(15%)



ttbb/ ttjj - First Crude Estimate

O Why not additional ratios for the error estimation ?

R = Utt_bg(2N0)/Utt_jj(N0)
ttbb

B 9NLO
‘ Fi tt
R = gttbb(0-5uo)/gtt99(uo) NIJJ%)
R = otthbluo) Jorttdi (o) Asymmetric error 28% & 17%
o ) After symmetrization and
R — ottbb(po) /gttjj(0-5M0) including all previous ratios 26%

[ What's the best definition for the error estimation of the ratio ?

ttbb ttbb ttbb ttbb ttbb ttjj

INLO — %L0 T99N10 ., %10 (1 _|_ donro _ 99NLD
ttjj ttj_]_|_5 ttjj O_tt_]j O.ttbb O_tt_]j
ONLO ONLO LO LO LO

0, , with NLO PDFs
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Plan & Outlook

Consistent study for both processes @ 7 and 8 TeV
Same PDFs, same cut selection, etc.
Most probably

< pT (j) > 30 GeV (need to be confirmed for the ttjj case)
> 1y(G) | <2.5
< R(,j)>0.5

MSTW2008 at LO and NLO in both cases
anti-k; jet algorithm with R = 0.5
Dynamical scale in both cases, e.g. H;
< scale dependence plots to confirm the scale choice
For the ttjj case:
< j=u,d,s,c(?)
< b-quark contribution has to be excluded
The same study can be done at the distribution level
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