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Inclusive Jet Production

Inclusive Jet Production pp — jetX

* Large theoretical uncertainties especially at high pr

* PDFs are constrained by collider jet data, especially g(z), Ag(z)

e Determination of o

* High pr jets are a promising observable for the search of BSM physics at the LHC
* Jet quenching studies in heavy-ion collisions
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Inclusive Jet Production

Inclusive Jet Production pp — jetX

Earlier work in standard pQCD (MC or NJA)

Ellis, Kunszt, Soper 90, Aversa, Chiappetta, Greco, Guillet "89,
Jdger, Stratmann,Vogelsang "04,
Mukherjee,Vogelsang " | 2,

N
Currie, Gehrmann-De Ridder, Glover, Pires " |4,
de Florian, Hinderer, Mukherjee, FR,Vogelsang " | 4
Dasgupta, Dreyer, Salam, Soyez " 15, " 16 X
~ (asIn R)"

Earlier work within SCET for exclusive jet production /‘\\\
Ellis, Vermilion,Walsh, Hornig, Lee " 10, :
Chien, Hornig, Lee " 15

Becher, Neubert, Rothen, Shao "1 6

~ (agIn* R)"
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Inclusive Jet Production

Semi-inclusive jet function

Operator definition - quark jet function:

o0 2010 = 5% (£)" [ %5 (2~ T2 pe,a

w

where z=wjy/w
jet Wy =w Wy 7# W Wy 7 W
I:f ‘—x‘;éﬁgé’ \‘%—
L A \ A
initiating parton w w ! W !
(A) (B) (C)
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Inclusive Jet Production

Semi-inclusive jet function

Leading order Jéo) (z,wy) =6(1 - 2)
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Inclusive Jet Production

Leading order

Semi-inclusive jet function

Jéo) (z,wy) =46(1— 2)

Next-to-leading order

q
A N £ £
@---L----  ----® @ ®---- oA ® @ -L-ceepo---b-® @--» - ®
£—q
(A)

(B) (C) (D)

Jo(z,wy) = d(1 - z) (# e%) / dquq(l' 5)_/5%6@&%

1

where: anti-kr: Ok, = 0 (a:(l — T)wy ta.n% — ql)

1+ 2?
pqq($,€)=CF[1 =

—1- x)]
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Inclusive Jet Production

Semi-inclusive jet function

Leading order Jéo) (z,wy) =6(1 - 2)

Next-to-leading order

q
A N £ £
@---L---o  ----® @ ®---- oA ® @ -L-ceepo---b-® @--» - ®
£—q
(A)

(B) (C) (D)

— evE d
C ) anq(g)(z,wJ) = (#47r ) qq(z 5)/ 13.-]5 O

? where: Oanti-k, = 0 (qJ_ — (1 - z)wy tan %)
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Inclusive Jet Production

Semi-inclusive jet function

x;f
\ 1 3 1 1 3 13 372
Jo(z,wy) =0(1 — Z)—CF [ . —L +-L*+ L+ z ]

2o T 27 T97 T 9 4

MS scheme, anti-kr

Essentially the same result as in the exclusive case
Ellis,Vermilion, Walsh, Hornig, Lee " 10

2
h - H
where L =1In (w3 tan2(R/2))
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Inclusive Jet Production

Semi-inclusive jet function

MS scheme, anti-kr

of) o 1 3 1. 1., 3 13 3x2
Jq(z,wJ)=5(1_Z)iCF [6—2+£+2L+§L2+§L+ 5 " 4 ]

Essentially the same result as in the exclusive case
Ellis,Vermilion, Walsh, Hornig, Lee " 10

2
h — H
where L =1In (w% tan2(R/2))

Exclusive cross section: double logarithmic dependence In* R
multiplicative renormalization
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Inclusive Jet Production

©) ...

Semi-inclusive jet function

MS scheme, anti-kr

— 49,1 L2
7t 5 L+2L+2L+2 1

2
Jq(z,wj)=5(1—z)—0p[1 3 1 1 3 13 37r]

Essentially the same result as in the exclusive case
Ellis,Vermilion, Walsh, Hornig, Lee " 10

2
h - H
where L =1In (w3 tan2(R/2))

Jo(z,wy) ==25(1 — 2) —l——L—1L2+ £
a\%HWI) =50 T e 2 12

e[ (Gor) om0 (52) ~a-s)
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Inclusive Jet Production

©) ...

Semi-inclusive jet function

MS scheme, anti-kr

3 13 372
Jq(z,wJ) 1—Z —Cp ‘26 ‘§L+ 5 T 1 ]

Essentially the same result as in the exclusive case
Ellis,Vermilion, Walsh, Hornig, Lee " 10

2
h - H
where L =1In (w3 tan2(R/2))

only a single logarithmic In R remains |
> onlyasingielog H . Los Alamos

NATIONAL LABORATORY
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Inclusive Jet Production

Semi-inclusive jet function

MS scheme, anti-kr
Jél)(z’wJ) =Jg-q9(2,w1) + Jgosq(g) (2: W) + Jgs(g)g(2: W)
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Inclusive Jet Production

Semi-inclusive jet function

MS scheme, anti-kr
Jél)(z’wJ) =Jg-q9(2,w1) + Jgosq(g) (2: W) + Jgs(g)g(2: W)

S (l " L) [qu(z) + qu(z)]

€

13 27r2)

(A) (B) (C)
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Inclusive Jet Production

Renormalization and RG evolution

Bare - renormalized semi-inclusive jet function

1 /
dz z
Jz‘,bare(Z,wJ) — E / _z’ Zz'j (g,#) Jj(z,aw.l,#)
j z

RG equatlon #@Jz(z, Wy, W E / ’Yzj z” p J(z S W7, y,)
nomalous dimension Vii(2, 1) = — E 7 (Z) (;,,u) M@ij(z , 14)
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Inclusive Jet Production

Renormalization and RG evolution

We find
Yz m) = = (u)P i(2)
d " ld
- o iz, 1) "fr")fjj/z B Py (2 ) Iy w0,
DGLAP evolution equation like for FFs. Resums single 1n R: LLr, NLLpg

see also
Dasgupta, Dreyer, Salam, Soyez 15, " 16
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Inclusive Jet Production

Renormalization and RG evolution

MS scheme, anti-kr

Jél)(z’wJ) =Jgqq(2, W) + Jgsg(g) (2:w5) + Jgs(g)g (2, W)

=g_; L [qu(z) + qu(z)]

_ %{CF [2 (1+ 2% <1n(1 —z))+ +(1 - z)] —6(1 — 2)d%™

1—2

+ Pyy(2)2In(1 — 2) + sz}

antiky 13 272 2
where 5" =Cr ( 2 3 ) L=l (w2 ta,xl:?(R/?)) po= g v g tan(R/2)
of

> Full agreement with standard pQCD result

Mukherjee,Vogelsang " | 2
Kaufmann, Mukherjee,Vogelsang " 15
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Inclusive Jet Production

Renormalization and RG evolution

. f + <\% %>

(A) (B) (C)

SCET:

pQCD:
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Inclusive Jet Production

Matching for pp — jetX

Cross section

doPPietX  op, L dz, 1 dz,
et — HC ~ ~ A, J
ded’f] S ab.ed THE Tq fa (xa, p) zjin Ty fb(xb’ ) -/z‘f_.nin Zg ab(sa PT> 7 #) C(zc’ Wy, /J')
PDFs hard functions evolved jet functions

* Hard functions are the same for both pp — jetX and pp — hX

* Need separate evolution for J(® Jb):

(H O 4 g ’(1)) (ng + J,Sl)) = (H 0 4 H b‘”) JO 4+ 75O 50 4 0(a?)

 Depending on the accuracy of the evolution,we can do  NLO + LLg ﬁj
NLO + NLL, °LosAlamos

NATIONAL LABORATORY
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Inclusive Jet Production

Jet function evolution

d JS(z,wJaP’) . QS(#’) qu(z) 2Nngq(z) R JS(z’wJa#’) 4 H
dlog IJ'Q Jg(Z,CUJ,,LL) 2m qu(Z) ng(Z) Jg(Z,wJaIJ')
initial condition contains distributionsin 1 — z Ky
where Js(z,wr,pm) =Y Jo(z,ws, p) = 2Ny Jg(2,wy, ) (singlet jet function)

» Los Alamos
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Inclusive Jet Production

Jet function evolution

d JS(Z, W_],ﬂ/) . Q‘S(M) qu(Z) 2Nng(I(z) R JS(z)stIJ’) 4 H
dlog ”2 Jg(Z,CUJ,,LL) 2m qu(Z) ng(Z) Jg(Z,wJaIJ')
initial condition contains distributions in 1 — z f
where Js(z,wy,p) =Y Jo(z,wr, 1) = 2Ny Jg(2, w1, 1) (singlet jet function)
q.9
1
solve in Mellin space: f(N) =/ dzzV 71 f(2)
0

(f®g)(N) = f(N)g(N)

» Los Alamos
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Inclusive Jet Production

Jet function evolution

solve in Mellin space to LLg
JS(N’ wJuu') — |e CYs(/-l‘) —r-(N) o QS(IJ‘) —r+(N) JS(N) wJal‘J)
(JQ(N,wJ,u)) - l W (o) e (3 Io(N,wi ),

see
where ei(N)= ! (qu(N) ~r=(N) 2Ny Poy(N) ) Vogt "04 (Pegasus),
r+(N) —r5(N) Pyg(N) Pyg(N) —r=(N) Anderle, FR, Stratmann |5

r+(N) =

50 | Pre) + Puo(N) £/ (P(N) = Prg(N))* + 4Py (N) Poo )
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Inclusive Jet Production

Jet function evolution

solve in Mellin space to LLg
JS(N’ wJuu') — |e CYs(/-l‘) —r-(N) o QS(IJ‘) —r+(N) JS(N) wJal‘J)
(JQ(N,wJ,u)) - l W (o) e (3 Io(N,wi ),

see
where ei(N)= ! (qu(N) ~r=(N) 2Ny Poy(N) ) Vogt "04 (Pegasus),
r+(N) —r5(N) Pyg(N) Pyg(N) —r=(N) Anderle, FR, Stratmann |5

r(N) = g | Pua¥) + Pug(N) £/ (Pa(N) = Prg(N))* + 4Py (N) Poo )

-
N

Mellin inverse

1

Jsg(z,wy, 1) = 2_m/C AN 27N Jgo(N,wy, 1)
N

» Los Alamos
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Inclusive Jet Production

evolved jet functions
o

oy

|
o

0
75"

w/ evolution

w /o evolution

25

LLr DGLAP
evolution

see
Vogt 04 (Pegasus),
Anderle, FR, Stratmann " | 5
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Inclusive Jet Production

Jet function evolution

* PDFs, FFs are ~(1—-2)%—=>0 for z—1

* Evolved jet functions are divergent for z — 1

—>  Adopt a prescription used for quarkonium fragmentation functions
Bodwin, Chao, Chung, Kim, Lee, Ma "1 6
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Inclusive Jet Production

Jet function evolution

Bodwin, Chao, Chung, Kim, Lee, Ma "1 6
Introduce a cut off ¢ :

1 A l—e ~ 1 ~
/ dz. dé.(z.) J(z) = / dz. dé.(z.) Ju(2) + /1 dz. dé.(z.) J(2)

min 22 dvdz min 22 dvdz
C [

» Los Alamos
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Inclusive Jet Production

Jet function evolution

Bodwin, Chao, Chung, Kim, Lee, Ma "1 6
Introduce a cut off ¢ :

1 A l—e ~ 1 ~
/ dz. dé.(z.) J(z) = / dz. dé.(z.) Ju(2) + /1 dz. dé.(z.) J(2)

min 22 dvdz min 22 dvdz
C [

rewrite the 2nd term:

1 dz. d6e(ze) Ju(z) = ./11 dz. [d&c(zc) z—N] [zéVJc(zc)]

1_e 22 dvdz . 22 | dvdz ¢

 [dée(ze) b N2 / T Ne»
a [ dvdz L::l * [./o deeze " Je(ze) - 0 deeze " Jelze)

» Los Alamos
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Inclusive Jet Production

Jet function evolution

Bodwin, Chao, Chung, Kim, Lee, Ma "1 6
Introduce a cut off ¢ :

1 A l—e - 1 A
/. dzzc dé.(z.) Ju(ze) = / dz. d6.(z.) Ju(2) + / dz;c dé.(z.) 7(2)

2
min 2, dvdz l—e 2

1 dz. dée(zc) Jo(z) = /11 dz. ld&c(zc) zc_N] [zj}"-fc(zc)]

2
_. 22 | dvdz

B d&c(zc) ! N-2 /1_6 N-=-2
- [ dvdz L.=1 § [./0 dee 26 Jolze) = 0 deeze ™" Jelze)

|. Check that calculation is independent of ¢ and N

2. Check that the calculation agrees with NLO for R — 1 ya
C )
> Los Alamos

NATIONAL LABORATORY
EST.1943
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Inclusive Jet Production

R= o'.9'9§' - R= o'.s'; LLr DGLAP
evolution

&
|

doRes,NLO / do1,0
©
ok —
AN
|
I
|

NLO — 1
In R resummed —— ]

R PR T PR TR T T N TR
R=0.7 ] R=0.1 |

05 : 1 /‘ : see also

Dasgupta, Dreyer, Salam, Soyez 15, " 16

[ Vs=8TeV,n =07
OI I -

500 1000 1500 500 1000 1500
b *Los Alamos
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Inclusive Jet Production

dUReS,NLO / dor0

pTleOGeV 1

NLO — |

In R resummed —— |

pT:1100Gev:

} } i ———
pr = 500 GeV 1

} } } IIIIIl
pp = 1700 GeV |

0.1

31

LLr DGLAP
evolution
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Jet Fragmentation Function

Qutline

® T[he Jet Fragmentation Function

Kang, FR,Vitev - in preparation
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Jet Fragmentation Function

Jet fragmentation function pp — (jeth)X

* Jet substructure observable studying the distribution of hadrons inside a jet

* Provides further constraints for fits of fragmentation functions
* Possible studies include spin correlations and
* the modification in heavy ion collisions

hadron, p'

jetva

A
° IRAIamos
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Jet Fragmentation Function

Jet fragmentation function

hadron : 2

I Ji: R, y, pr
doh do Y7

dydprdz/ dydpr

Definition: F(z,pr) =

where z = pg/p’f

It describes the longitudinal momentum distribution
of hadrons inside a reconstructed jet

> Los Alamos
NATIONAL LABORATORY
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Jet Fragmentation Function

Jet fragmentation function in pp

hadron : 2z

o . o I Ji: R, y, pr
* Fragmenting jet function studies within SCET S

Procura, Stewart " 10; Liu "I I; Jain, Procura,Waalewijn " I |

and ’l 2; Procura, Waalewijn " | 2; Bauer, Mereghetti " | 4;

Baumgart, Leibovich, Mehen, Rothstein " 1 4,

Bain, Dai, Hornig, Leibovich, Makris, Mehen " 1 6, A

Chien, Kang, FR,Vitev, Xing 15, ... ! J>9

* Jet fragmentation function studies at NLO for pp

Arleo, Fontannaz, Guillet, Nguyen " | 4,
Kaufmann, Mukherjee,Vogelsang " 15
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Jet Fragmentation Function

Jet fragmentation function in pp

Chien, Kang, FR,Vitev, Xing " 15

Exclusive case:

do.h
dyidpr,dz _ H(yi’pTi 1) grfl (2, l")']wz (B)-- Jun (#)Smng---n‘\v (A, ,U') B g(ﬁ’l (Z, ,u) Li, Li,Yuan " 13
N Chien,Vitev " 15
do- H(yi?pTi)lj")le (I-l') T le\v (”’)Snlnz‘“ﬂ;\' (A, l_l,) le (IU/) I1€N, itev
dy;dpr,
hadron : 2 Wi = 2pT,-
I Ji: R, y, pr

— F(zapT) —

1 do® GMw, R,z p) (A)
dy dp L — - +0| < | +O(R
Otot, i:zq;g /PS Y pTdy dp{r Jz(waRa :u) ( )

A
° IRAIamos

NATIONAL LABORATORY
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Numerically similar but conceptually different to Kaufmann, Mukherjee,Vogelsang * 15
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Jet Fragmentation Function

Semi-inclusive fragmenting jet function

W Wh,
QQ(‘Z1 zh’w-]) where z = — y Rh = =
) Wy
Leading-order, e.g. Qg’(o)(z, zh,wy) =6(1 — 2)6(1 — z)
NLO
 fragmenting parton  wp # Wy Wh = Wy Wh = Wy
If _—u‘;éeg? \‘\‘f'—
* jet Wy =w . Wy Fw wy FwW
- A A
* initiating parton w W W

» Los Alamos

NATIONAL LABORATORY
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Inclusive Jet Production

Semi-inclusive jet function

q
Y N £y £
@---L---- -8 ®---- s ® @-Loceep----V.@ ®--»-= ®
£—q
(A)

(B) (C) (D)

quark-quark:

g 1
o hs1) =3(1 = )60~ ) + 5 (=1 - 1) P(an)é1 -

+ % (1 + L) Pyq(2)0(1 — 2)

+6(1 - z) A [2cp(1 22) (lnil_‘zf")) + Cp(1 = 21) + 2Pyq(z1) In z,,]
v/ +

~8(1 - z,,)z—’ [2c,~(1 + 2% (mil_‘zz))* +Cp(1 - z)] ,

MS scheme, anti—kyp

> Los Alamos
NATIONAL LABORATORY
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Inclusive Jet Production

Semi-inclusive jet function

q
Y N £y £
@---L---- -8 ®---- s ® @-Loceep----V.@ ®--»-= ®
£—q
(A)

(B) (C) (D)

quark-quark: IR

 pare(2s 20y w0, ) =8(1 = 2)8(1 - 21) + 2 Pyy(2)5(1 - 2)
N uv
+ quq(z)é(l - 2p)

+6(1 - z)— [2cp(1 22) (l“(l - z")) + Cp(1 = 21) + 2Pyq(z1) In z,,]

12,
~ 51— z,,)z—’ [2c,~(1 + 22) (mil_i;z))* +Cp(1 - z)] ,

MS scheme, anti—kyp

> Los Alamos
NATIONAL LABORATORY
EST.1943
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Jet Fragmentation Function

Renormalization and RG evolution

d _; Ld
Bare - renormalized: #@Qf(z,zh,w, = —7;gk ,,u Gl (2, 2, wy, )
Qg
where ¥z ) = 228
as
ou'd gl(z Zhy W al‘ (# Z/ g](z zhanay')
.. same DGLAP RG equations as before, resums In R
—_— d gg(z’ ZhyWJs u) — M qu(Z) 2Nngq(z) R gg(z, ZhyWJ, ’J')
dlog p? gg(za ZhyWJ, ) 27 qu(z) ng(z) gg(z, ZhyW g, /‘)

» Los Alamos

NATIONAL LABORATORY
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Jet Fragmentation Function

Matching

* onto standard collinear fragmentation functions

h ldzh h [ #h
Gi' (2, 2n,wy, p) = Z/ —+Jij (2,24, ws, 1) Dj ( ,,u)

zh

FFs: D3z, 1) = 8,;6(1 — 2) + P,,(z)( 1)

Taq(2, zn,wy,p) = 0(1 — 2)6(1 — 2,) + ;_; {L (Pyq(2)0(1 — z) — Pyq(2n)0(1 — 2)]

ln(l - zh)
1- Zh

+6(1 - 2) [20;:(1 + 22) ( )* +Cr(1 - z1) + ng,G(z,,)]

—6(1 — 21 l2CF(1 +27) (lnil—_zZ))+ rorts Z)] } |

MS scheme, anti—k7

—  Full agreement with standard pQCD result Kaufmann, Mukherjee,Vogelsang 15 . Los Alamos

NATIONAL LABORATORY
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Jet Fragmentation Function

Matching

* onto standard collinear fragmentation functions — H
gh(z Zhy W 1 z/ dth z 7wy )Dh (zh #)
] R (B s 4 i) h ’ z’/‘a " ,U:J
: Qg 1
FFs: Di(am) = 8561 - 2) + 32 Pi2) (~1) 1GeV

.. 2 DGLAPs now

Taq(2, zn,wy,p) = 0(1 — 2)6(1 — 2,) + ;n_{ (Pyq(2)0(1 — zp) — Pyq(21)0(1 — 2)]

+6(1 - 2) [20,:(1 + 22) (“‘il_’ z")) +Cp(1—2) + z:;},s(z,,)]
Zh +
—5(1 - z,) lch(l + 22) (lnil_—:))+ +Cp(1 - z)] } ,

MS scheme, anti—k7

—  Full agreement with standard pQCD result Kaufmann, Mukherjee,Vogelsang 15 . Los Alamos

NATIONAL LABORATORY
EST.1943
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Jet Fragmentation Function

Matching

* onto standard collinear fragmentation functions

h ldzh h [ #h
g (Z quwJ,l'l') Z/ !-711 2, Zh,WJ, )D ( /a#)

zh

e at the hard scale

da.pp—)(jeth)x 2PT / /1 /,1 dz
La, o Thy _Hc §’A aA: ghzaz3w ’
ded'f]th Z min ( ) gmin T fb( by K ) 2min zc b( pr, 7 u) c( cy“hy WJ p’)

» Los Alamos

NATIONAL LABORATORY
EST.1943
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Jet Fragmentation Function

p— 1024_ .
>
- F pip {527 TeV Co\n}:afl;?rn \t/o ATLAS data
S 107°F anti-k, R=0.6 Iyl < 1.2 at vs =1 le
He 109 -® [400,500] x 10®
108 Light charged hadrons A =7+ K +p
1016 [260,310] x 10
” i [210,260] x 102
10
1012 - “60,2]0] x 100
1010 —
108}
10°F
10k 40.60] x 102
102 :_ [25,40] x 10°
- Using DSS FFs
1 i - de Florian, Sassot, Stratmann -’07
10'2——11111| L v v vl N B B
107 10
Z

» Los Alamos
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Jet Fragmentation Function

iy 1016
Q:E_ 1015
ot
(8 8

Comparison to ATLAS and CMS
data at /s = 2.76 TeV

(=
"

p+p Vs=2.76 TeV anti-k,

e ATLASR=041lyl<16
+ CMS R=0303<lyl<2

1013

. Light charged hadrons A =7+ K +p
10

10

10
Using DSS FFs

de Florian, Sassot, Stratmann -’07

107

II I] ll I] II ll ll l[ l] ]l II ]] ll II ]I ll I] II I] II |

l0-5 | I N T O I | I A I

Z » Los Alamos
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Jet Fragmentation Function

0.06
0.04
0.02

0.12
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0.1
0.08
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0.04
0.02

D** p+p \s =7 TeV

anti-k R=0.6 lyl < 2.5
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+

30 < P < 40 GeV

— theory

50 <p; < 60 GeV

60 < p, <70 GeV

03 04 05 06 07 08 09

1
7

03 04 05 06 07 08 09

Chien, Kang, FR Vitev, Xing 15 (exclusive FJF) 46

D-meson
jet fragmentation function

Comparison to ATLAS data
and PYTHIA simulations
at /s =7TeV

Using FFs from

Kneesch, Kniehl, Kramer, Schienbein - '08

ZMVNFS, ete” — DX
Ky gy g 2> T

A
° IRAIamos

NATIONAL LABORATORY
EST.1943




Jet Fragmentation Function
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0.1
0.08
0.06
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D** p+p \s =7 TeV

anti-k R=0.6 lyl < 2.5
25 <p, <30 GeV
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D-meson
jet fragmentation function

D D
==== Dg(z,u) = 2Dy (2, 1)

Comparison to ATLAS data
and PYTHIA simulations
at /s =7TeV

Using FFs from

Kneesch, Kniehl, Kramer, Schienbein - '08
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D-meson
jet fragmentation function

D D
==== Dg(z,u) = 2Dy (2, 1)

Comparison to ATLAS data
and PYTHIA simulations
at /s =7TeV

New fit of D-FFs:

Anderle, Kang, FR, Stratmann, Vitev
- work in progress
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Conclusions

Conclusions
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Inclusive Jet Production

Semi-inclusive jet function

Next-to-leading order

q
®---L... -8 B---- NN | JR ® @-C-anNg ®--»-3 ®
£—q
(A) .

\ (1) . s (€75 u?)" 4 dg.
\\— gg,bare(z’ Zh,wy, p) = 0(1 - 2) - P(l — ) Pji(zlu 6) Fealg
A
(A)

where: Oanti-ky = 0 (zh(l — zp)wy tan % - q_)
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Inclusive Jet Production

Semi-inclusive jet function

Next-to-leading order

(B) + (C) Where: eanti-k—l- = 0 (q__ — (1 — z)wJ tan B)
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Inclusive Jet Production

NNLOg v NNLOg+LLg
pr = 1100 GeV 14 ' —T
I pp, 7 Tev, CT10
100.0 < p, [GeV] < 1992.0
] 12 F00<l|y|<05
| 0.5Hg < Hp, HF < 2Hg, Rg=1
' uncorrelated scale choice

pr = 100 GeV [

[
(&)
T

=
o

NLO —— 1

doRes,NLO / doLO
’—\

: 1 =
O_ | lnR:l”eSU:mH:leC:i::::l--:::::l : —t :::::I- 2 0.8 7
[ pr =500 GeV ] pr = 1700 GeV ] °
15L 1 .
I 0.6 4
0.4 o
NNLOg+LLg
Tt : NNLOg+LLg (Rpg=1.5) ——
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