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PZIMU T AR
PEC ORRELATICNS

S e at pp collisions

* Leading partonic: planar

« Soft/Collinear emissions: d¢ # 0

- Large logarithms o In*" 6y

» Resum using SCET



SOF [-COLLINEAR EFFECTIV

- | HEQSS

Bauer; Fleming, Pirjol, Stewart, Rothstein, '01/'02
g rir
[Beneke, Chapovsky, Diehl, Feldmann, '02]

Dominant contributions from select phase space regions

Represent them by dedicated fields

Power counting of E

< large logarithm argument

Soft:

Azimuthal Beam:
decorrelation: Beam:
e

(k—|-7 k—a kJ_)

Q(dp,d¢,d¢p)
Q(6¢°,1,6¢)
Q(1,6¢°, 0¢p)
Q(1, 5902 0p)



BOIFI-COLLINEAR EFFECTIVE FHECHSS

» Crucial advantage: EFT modes decouple

» Only effective operator joins them O~ Cy-Bat (XoL xp)+

S

Brnt ~ Vo (W DW,)4

7y
3 :é, X
> Bl )< 5 < g
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dU:H®Ba®Bb®J®S

* Resummation via RG equations



BOIFI-COLLINEAR EFFECTIVE FHECHSS

» Crucial advantage: EFT modes decouple

» Only effective operator joins them

Brnt ~ Vo (W DW,)4

dU:H®Ba®Bb®J®S

* Resummation via RG equations



I T
DECORRELATION |

» Starting point: momentum conservation
Pra+Dre+0rs+ pre+prv =0

» ForWTA axis pr.c # DT.7,and rearrange

="y D1 (';é_,
3

= 0 i = [P — 104~ ans  OhE

* For azimuthal decorrelation, pick g,

Qrx — —Px,c — Px,a — Px,b — Pzx,S TZ,Z

= pr,v sin oy



THE WINNER-TAKES-ALL AXIS

[Salam, unpublished]
[Bertolini, Chan, Thaler; " 4]

Recluster a jet, pairwise: pair emissions i,j with pr;, 1; & P, il

) n; if pri > pr,;j
PT,itj = Pri +PTj Nitj = .
n; it pri < PrT,j

Combine with SCET: pre~ Q, pr.s ~ Qop
Direction purely a collinear affair: maX(pT,C,pT,S) = PT.c
Soft subleading in magnitude: PT,c +PT,S = PT,c

—> No soft recoll, no non-global logarithms*
[Larkoski, Neill, Thaler, " 14]



it SO SIMPEE

» Compare: radial decorrelation v

gz = P,V SN0

qy = PT,0 — PT,Vv COS 0P
~ (0¢p)?

« Scalar vs. vector sum: i

» Large cancellation: PT,c +PT,S = PT,c

S [:iive o In-jet soit = INGIE
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CALCULAT IO

do / T
= elPe, B CUa, g; b))k (ba,
dps,v dpr,s dyy dny Z bs bz)Sijr (bs, 1)

1,7,k
2

X Hijsvi(pr,v,yv — 1) Fx(bz) {1 T O(p;‘;ﬂ

« NNLL resummation [Arnold, Reno, 89"

[Becher, Lorentzen, Schwartz, "I 2]
[Moch,Vermaseren, Vogt, '04/'05]
[Becher; Neubert, '09]

[Gehrmann, Luebbert, Yang, ' 4]
[Echevarria, Scimemi,Vladimiroy, ' | 6]
[Luebbert, Oredsson, Stahlhofen, ' | 6]

* 3-loop I'cusp, 2-loop ~;, |-loop finite H,J,S,B

*  Most known, only minor recalculations:

» S at NLO wvia boost (non-)invariance: —ZTi'TjS(l) (bxjﬂ’y\/ni.nj/z)

« [MD jet function with n-regulator and large jet radius

[Gutierrez-Reyes, Scimemi, L . s
Waalewijn, Zoppi,'18/'19] [Chiu, Jain, Neill, Rothstein, | 2]




LINEAR POLARISATION

wo Lorentz structures in gluon beam function

B (b, i, 1) = T/B(l)(bL 0, v) + 91 1 b’y b BA (5, . u,v)
g » Y9 d— 9 ’ 9 d— 9 b?r p , L,
2 9 [Catani, Grazzini,'| 1]
umv

B® contributes, with Hy., v, ~ p

Somewhat surprising, only one gluon

[dentically for gluon jet!

2

1
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EaSlis

e sl 0000 LROASTEY, prn i i
200|. B NLO

| Bl NLL + NLO

RiE@riccmn MCEM

[ NNLL + NLO

~ 150
% — PyYTHIAS.2 (x1.6)
No difference Pythia 3 ol
E L
nadron/parton S | prs> 060G, sl <2
R =05

S50+

Vatching via transition

function e

fH = \/pQT,V +mi,, vs = pp = 2¢” ¢ /|bs|, VB, , = TapV's, Vs = 2pr,j coshny

Use b* prescription [Collins, Soper, Sterman, '85]



PO

» Linearly polarised beam and jet functions needed

RN s, Our singular:

qq channel

_ijg|
LHC13TeV, pp — Z + Jwra + X
~20} pr;>60GeV, |nj <2 R=1

Tsing(00™") — 0(06™") [pb]

-30f — NLO

- — NLO (without linear polarization)

—7““—6””—5”“—4””—3””—2””

ln 5 ¢cut

O—Sing<5¢cut) s 0(6¢Cut) [pb]

qq channel (ny)

10+

' — NLO

15+
- — NLO (without linearly—polarized jet function)

B 2 el
B er: -5 = a =5 TR
In 6™




TRACKS

* Angular resolution of calorimetry could be a problem

e charged particle 1racks el kel ¢
Q
BRI ACects |et Tunction Tinite term
M= 7M1 4c / b / e Wassresspegiiines
! ¢ 4 0 bty 1 0 e T e hadron track
1 % 60 -
X / dze Ty(z2, ) [0(z12 — 22(1 — z)) — O(z — 3)] 5 ¥
0 s I

pry > 60GeV, || <2 |
R=0.5 1

mllclkiiunction I = after the break b BT

[Chang, Procura, Thaler, Waalewijn, "1 3] T e T R




P L OOK / CONCLUSICHS

* Resummation for azimuthal decorrelation inV+jet
S tisenisinely simple (W IA+SCET)

» Surprisingly rich (linear polarisation)

» Surprisingly flexible (Tracks)

B iliEsome work to do (Glauber contribution;.. )



