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Inclusive jet production pp — jetX

* PDFs and o are constrained by collider jet data
e High pr jets are a promising observable for the search of BSM physics at the LHC
* Baseline for jet quenching in heavy-ion collisions
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Ratio to NLO
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Inclusive jet production pp — jetX @ NNLO

ATLAS, 7 TeV, anti-k; jets, R=0.4
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leading color approximation

see also: Xiaohui Liu’s talk



Inclusive jet production pp — jetX @ NNLO

K = PT
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Inclusive jet production pp — jetX

Factorization

R~1
do.pp—>jetX
— a @ Jp ® Hab
dprdn %;Cf !

Ellis, Kunszt, Soper 90, Aversa, Chiappetta, Greco, Guillet " 90,
Jdger, Stratmann,Vogelsang "04, Currie, Glover, Pires " 16, ...
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Inclusive jet production pp — jetX

Factorization Kang, FR,Vitev " 16

R~1 R <1
do-pp—>jetX do.pp—>jetX
- fa®fb®Hab > — HE +0O R?
dprdy 2 iy = 2 4 R (1
(e.g. <4% difference for R=0.7)
see also:

Ellis, Kunszt, Soper “90,Aversa, Chiappetta, Greco, Guillet ~90, Kaufmann, Mukherjee, Vogelsang "1 5
Jdger, Stratmann,Vogelsang "04, Currie, Glover, Pires " 16, ... Dai, Kim, Leibovich "1 6
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Inclusive jet production pp — jetX

Factorization Kang, FR,Vitev " 16

R~1 R« 1
do-pp—>jetX do.pp—>jetX
=2 Ja® o ® Hap > = He +O(R?
dedn Zf fb dedn Zfa@fb@ ab ( )
a,b,c a,b,c
timelike DGLAP for semi-inclusive jet function
y U= pr
d
M@Jz’ = Zsz‘ ® J;
J
uy =prR
P jet, pr,m
L resummation of a. In" R
p

see also: Dasgupta, Dreyer, Salam, Soyez " 15, " 16



The semi-inclusive jet function up to NLO

* The siJFs describe how a parton is transformed into a jet
with radius R and energy fraction 2
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Comparison to LHC data
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QCD scale dependence
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Inclusive subjets

* Recluster particles of identified jet with a smaller jet parameter r < R pp — (etj,) + X

* Longitudinal and transverse energy profile of jets

F(zp,r; R) = do do W
T PTs ) = dndprdz,./ dndpr " -

* Applications for tagging and heavy-ion physics

* Measure AP splitting function

Zr = Wy /WR



Inclusive subjets

® Factorization for R < 1

doPp— (et jr) X

jet
dedT]er %fﬂ 'TCL? ®fb ﬂjb /’L)®H (xaaxl”n?pT/Z?:u)@gc (Z,ZT,CUR,,LO
same hard functions as before T T semi-inclusive subjet function
(siSJF)
® The quark siSJF at NLO
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Inclusive subjets

UV
Goarer 2w 1) = 8(1 = 2)6(1 = z) + 3—2{50 - zrqq(z) + Poq(2)]
IR
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Inclusive subjets

® Renormalization and RG equation

d .
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Inclusive subjets

® Renormalization and RG equation

d jet et
:u@g:: ZyZry WRy U Z/ /,,LL) gJ (Z Zrawau)

® Matching for r < R <1

r

jet ' dz; / “r r?
gz' (szrawRaraRnu) :Z Z—,jij(Z,ZT,CUR,R,,U) J] Z_/’WT’T"u 1+0 RQ
j Zr T

matching coefficients T

same as for hadron-in-jet TSUF for subjet of size r



Inclusive subjets =
" pr=prR
® Renormalization and RG equation
W =DPTT
d jet et
M@gg Zy 2y, WR, U Z/ ,7“) gJ (Z Zrameu) 2X DGLAP

® Matching for r < R <1
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matching coefficients T

same as for hadron-in-jet TSUF for subjet of size r



Inclusive subjets

109 ———— - S _ .
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Inclusive subjets

109 —————— ———ry , ,

- pp — (jetjr)X, R=10.6, 7 = 0.2, anti-kr i Joint resummation of InR, In(r/R)
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Subjets centered around a predetermined axis

r

r

R Centered around an axis

Inclusive subjets : :
® recoil-free axis

winner-take-all

® standard jet axis
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Subjets centered around a predetermined axis

r

R

Inclusive subjets

® recoil-free axis

Refactorization for r < R and
In(r/R) resummation:

Still hard-collinear factorization only

r

Centered around an axis

® recoil-free axis
winner-take-all

® standard jet axis

modified DGLAP
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Subjets centered around a predetermined axis

r

r

R Centered around an axis

Inclusive subjets : :
® recoil-free axis

winner-take-all

® standard jet axis

® standard jet axis

Refactorization for r < R and
In(r/R) resummation: Qget(z, zrywR, T, R, ) = Hii(2,wrR, ,u)/dzkl Cji(zr,wrr, ki, p,v)Si(kL, R, pu,v)

hard collinear soft

RGs and rapidity RGs + non-global logarithms
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Subjets centered around a predetermined axis

r

r

R Centered around an axis

Inclusive subjets : :
® recoil-free axis

winner-take-all

® standard jet axis

® standard jet axis

Refactorization for r < R and
In(r/R) resummation: Gget(z, zrywR, T, R, ) = Hii(2,wrR, ,u)/dzkl Cji(zr,wrr, ki, p,v)Si(kL, R, pu,v)

hard collinear soft

RGs and rapidity RGs + non-global logarithms

Jet shape, z, average:

or 3r?

OzsCF
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see also: Seymour *98; Li, Li,Yuan I I;
Chien,Vitev "14 ... 25
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Conclusions

* Inclusive small-R jets and their substructure within SCET
* Inclusive and central subjets

* Standard jet shape

* Non-global logarithms

* Numerical results available soon for central subjets
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