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Outline

* Motivation
« H + 1j with jet veto
o Summary



Theory issues

e Jet bin cross section

- Higgs measurement, BSM search ...

- Beat the backgrounds
« Use 25-30 GeV jet cut, restrict QCD activity
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Theory issues

e Jet bin cross section

: : Higgs + 1 Jet
- Theoretical issues 0.3 g e
- 99 H+1 jet (NLO) ]
* Fixed order breaks down 047 pr1 =150 GeV

- Jet veto logs
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Theory issues

e Jet bin cross section
Higgs + 1 Jet

- Theoretical issues MMM el

- gg — H+1 jet (NLO) E
P >150GeV  _——=-- - E

Fixed order breaks down 04— *
Unreliable uncertainty = 03— S
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~ Accidental cancellatlon between Iarge virtual corrections and Iogarlthms ;
Ieads to reduced scale errors. Does not necessarily persist to all orders




Theory issues

e Jet bin cross section

- Theoretical issues 0.5
» Fixed order breaks down 0

£
* Unreliable uncertainty — 03

=
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- Large theoretical errors 0.1
Fixed order uncertainty: 0
-2 -2 -2
01; =021+ 0

Higgs + 1 Jet

EI T T | TT T | T T T | T TT | T TT | T T T | T TT L IE
= gg — H+1 jet (NLO) E
~ pp >150GeV ———- - E

em =8 TeV ]
mpy =125 GeV 3
_,U'=mH -
----- w=2mpg

N ——-p=mpg/2 E
E / combined incl. unc. J
:I TR Vi \- 1 | 1111 | 1 11| | 1 11| | 1111 | 1 11| | | 1| |:

0 23 _A0 75 100 125 150 175 200
p7" [GeV]




Theory issues

e Jet bin cross section
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Theory issues

e Jet bin cross section

— Theoretical issues
 Fixed order breaks down
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- Have to sum up jet veto log

* Improve accuracy systematically
* Reliable error estimations
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Processes with jet vetoes

¢ N (H/W/Z) + N 'j (XL and Petriello, '12)

—anti-kT R~04-05 Pij
i
- pT veto pueto ~ 25 — 30GeV

- pTJ >> pT VetO (important for current higgs measurement, will see ...)

min(py ;. pr.;)ARi;/R.
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Processes with jet vetoes

¢ N ( H/W/Z) + n'J (XL and Petriello, '12)

- anti-kT R~ 0.4-0.5 i
) o N
- pT velo p7’?~25-30GeV TR =
- pTJ >> pT VetO (important for current higgs n &n(t_?_LT C/;?r k,

® FaCtO rlza bl I Ity (Kelly, Walsh and Zuberi, '11, Becher, Neubert, '12, Tackmann, Walsh, Zuber,i'12

XL, Petriello'12)
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Processes with jet vetoe§

913 e
« N(H/W/Z) + n-j S 02
- anti-kT R ~04-05

- pTveto P4 ~ 25— 30GeV SOl L

_ pTJ >> pT VetO (important for current higgs measurement, will see...)TaCkmann’ alsh, Zuberi 112

* Factorizability

- Mixing between the soft and the
beam sectors are power
suppressed
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Processes with jet vetoes

e N(H/W/Z) + n-i
— Factorization

do = ddydd; F(Dy, D) Zfd:r dni(zr (q + g — Zq; —qN)

x SOSTHH - 8) T, © fiu(20) Tos, © f}-h(:r.g)HJ,;i(R)

spin color

— Rapldlty regUIatOr (Chiu, Jain, Neill and Rothstein, '12)
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Processes with jet vetoes

« N(H/W/Z) + n-j
— Factorization
Qo = dDydd; F(Dy, By) Z/ d;:.c“d;rh%( (q +q — Z@f — fh)

X ZZTT(H +S8) Laiiyj, @ fin(®a) Doy, @ fi () H J1(R)
spin color ? . i .
. 1
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- Resummation - | o
o g Ve e
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(Chiu, Jain, Neill and Rothstein, '12)
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Processes with jet vetoes

o« N(H/W/Z) + 1-]
- NLL'

1
doxpy = dPpd®; F(Py, ;) Z / d:r:ad:rbg (2m)* 0 (qu + @ — q7 — Q1)
a,b '

XZZTI(H . S) Ia,iaja & fja(ma)Ib,ibjb & fjb (.’Tﬁb)JJ(R) .
spin color

e Jetfunction AR=Ap?+A® = 2coshAp—2cosAd
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Processes with jet vetoes

 Numerics (Higgs+1)j)

- Demonstration
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Processes with jet vetoes

 Numerics (Higgs+1)j)
- High pTj

. [y
matching : oxLo — oy + ONLL ——————————————————
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Processes with jet vetoes

 Numerics (Higgs+1)j)

- Entire Spectrum

* Non-negligible contributions from high ptj region
e Large uncertainty driven by the errors in high ptj region
e Qur formalism can be used to greatly reduce the errors

NLO: o(py > 30)(pb)

[=mgy/2 5.2116

a(63 > py. > 30)(pb) o(py > 63)(ph)

9 q+1.01 A40.75

XL and Petriello'12, XL and Petriello'13
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Processes with jet vetoes

 Numerics (Higgs+1)j)

- Entire Spectrum
« Matching

resum : 0-. = E 5 452
matching : o — O, 4 ONLLY L S
Al g L ONLO NLL/' NLL £

" = 4 (p — p) [1 + tanh (r-; (p{]{ — IJDH))] /2,
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* Uncertainty
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Processes with jet vetoes

oo f NLO only .
 Numerical consequence =k — NLL'+NLO
;oo pr > (Pp)min
- Higgs + 1] S o} Pt = 30GeV
» Entire Spectrum N W
— Conservative error estimation I s R
- Up to 25% reduction in the ) 0 e "
uncertainty
mu (GeV)|pst (GeV)|onro (pb)|onLrsnto (PP)|  f I?Lo f I}IJLL’+NLO
124 25 5.92H90% | 5.6272%  0.299738% 1 0,283 132
125 25 58519 | 5557200 10.300737% 1 0.284 73
126 25 B.T5TNN | 5ATTIE 03007050 0284730
124 30 .25 10 | 483720 10,2650 0.244 33
125 30 5197328 | 477t 10.266735:0| 0.244 557
126 30 51213278 1 4.72030%  10.266730% 10,2460 | 1o

XL and Petriello'12, XL and Petriello'13



Extra comment

* Non-global logs for H+1j xaweeseiss
— Occurs only in high ptj region starting at NLL'
— Can be resummed in large Nc limit vasgupta and saam3
— Contribute roughly 3% to high ptj region at NLL'
— Contribute around 0.1% to the total cross section
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Summary

Formalism to understanding jet bin cross

section
More re

nas been established (not only Higgs)

lable prediction and reduced theory

uncertainty

Error estimation should be revised using the
resummed results for higgs + 0j and higgs +1]

Fine tuning work worth probing (higher
accuracy, log(R) issue, non-global logs, etc..)
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