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Three-jet motivation

* Three-jet production calculable at NLO (best available at
the moment)

e Challenging numerically - cancellation of real and virtual
divergences

* Question of IR and collinear stability of the |
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Three-jet cross section measurement

° pTIeadingjet>150 GeV, pT3rdjet>4O GeV
* 6 analysis bins for rapidity and p;3r@/et dependence:

Inclusive three-jet production in D@ 0.7 fb™! data as a
function of three-jet invariant mass (M)

Rapidity dep. CC IC EC
(pT3rd et>40 GeV) (|y1,2,3 |<0.8) (|y1,2,3 |<1.6) (|y1,2,3 |<2.4)
p3rdiet dep. 40 70 100

(ly;,51<2.4)
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cone

) to limit jet overlap
(splitting/merging in the cone algorithm)




Analysis strategy

P “parton jet” _“particle jet”  “‘calorimeter jet™
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Computed in NLOJET++ ‘ COMPARE _ What we measure
+ add hadronization and underlying Jet energy scale correction +
event correction unsmearing
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Jet energy scale calibration

Jet energy scale correction Jet energy scale uncertainty

applied to data first for central jets:
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Data unsmearing

Jet simulation was created to derive the
unsmearing coefficients

Based on events generated with Sherpa

The simulation uses resolutions and
uncertainties measured in data

Unsmearing coefficients are taken from the
smeared/original distribution ratios



Comment: Better agreement
with 2->N LO over 2->2 LO

J Et S| Mmu |at|0 N Monte Carlo generators

Huge set of control plots to prove that the simulation works:
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Good agreement found
after reweighting of Sherpa
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Systematic uncertainty
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Total systematic uncertainty of the order of 20-30%, dominated by jet energy
scale, then transverse momentum resolution and luminosity




NLOJET++ calculation

* NLOJET++ v4.1.2 for 3 jet production
calculation at NLO order

e MSTW2008 NLO PDF set (already includes
Tevatron Runll inclusive jet data -> best
available constraint at high x)

* Choice of renormalization and factorization
scales (1 = W, = pe= 2/32p/et with *0.5 and *2
variation for scale dependence)



Three-jet cross section
vs rapidity and vs p "
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Work in
progress, not

Data and theory comparison

yet approved!!!

T T 3.18,_8“‘“”\” ,3.1.8,_”‘“”\” ]
5 - SCale Uepeiiueiice 1 8 - cale dependence 1 8 - Scale dependence .
1.6 - PDF uncertainty - @®1.6— ~~ PDF uncertainty - @®1.6— ~~ PDF uncertainty -
o - Syst. error ] o - Syst. error ] o - Syst. error ]
%1.4? | —— %1 A 7 %1.4? 7]
® . T ® T ® ]
Q1.2 St ] T - e ——— g
1.0- e e — 10— S—
0.8- - o8- - 08— — -
0.6~ CC, lyl<0.8 -+ 0.6~ IClyl<1.6 -+ 0.60 EC,lyl<24 =
0.4~ H=28pT, +pT,+pT) 1 04- 4 0.4- 7
7\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\: :\\\\\\\\\\\\\\\\\\\\ ] :\\\\\\\\\\\\\\\\\\\\ ]

0'8.4 05 06 0.7 08 09 1.0 1.1 0'8.4 06 08 10 12 14 0'8.4 06 08 10 12 14
M;e; (TeV) M;;e: (TeV) M, (TeV)
218 Scaedependence | | B8 scaiedependence | 1 B8 scaiedependence || |
®1.6- - PDF uncertainty - @1.6- ~ PDFuncertainty - @1.6 ~~~ PDFuncertainty E
é L Syst. error ] é L Syst. error ] é L Syst. error ]
al.4- 1 «&l1.4C 1 «l1.4C 7
® T ® I T ® I ]
Q1.2 R —— T B B e — | 3 o1 —————
10—t e R T e — —— o :
0.8- 1 08 4 08" | .
0.6 - 06" - 06" B
0.4- EC.pT3>40 GeV 41 04~ EC,pT3>70GeV - 04~ EC,pT3>100GeV 3
i TR NS S N N NN N NI R RRR R ] i R NS S N SR NN R NI R ] i TR NN U S Y SR NN R NI RN ]

0'8.4 06 08 10 12 1.4 0'8.4 06 08 10 12 14 0'8.4 06 08 10 12 14
M;;: (TeV) M, (TeV) M., (TeV)




Summary and conclusions

* Good agreement is found using NLO QCD
calculation for three-jet production in several
bins of jet rapidities and tranverse momenta

e Results to be approved soon

* More three-jet variables can be studied in the
future



