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Outline

e How can we do precision hard probes (or jet physics) at SPHENIX?
* Meaning: precise measurement and sensitivity to distinct phase spaces
 Underlying events “recoll” jet observables significantly
* Recolil-free jet observables to precisely benchmark medium modifications
* Recolil-free photon-jet or dijet angular decorrelation
e Polarized proton beams

e | eading and next-to-leading hadron charge correlation



Challenges from correlated underlying events

_ . winimum AA with
pets ™ PF \\\\ ///// loTac in AN _ g\\\(\ = |

W

T+ s N6T clear whethar tha oo pping ﬁ\ \\L_—'_. applies +o
((Q ro.(»‘l'rac-hm> // \\\ ‘\’V"‘J A ‘Y{q, AA e\/eM’(j

counter -equP‘Q,? what - IS‘ one et IS Se.(/tf{‘/ C(Wzv\c_[z\eo( 7 whet wi\|
thee subtraction oo +o that reqien 7

_Tkis 1S (A'\-Hd{wt ~{—rwv\ ?(\ewd) vm‘(’laq'tw\»\

|
-

\/V-(‘S\N\ T o\'J(%?)/CV"( D\V\Q\Q_

* Are there observables which are not affected by such subtractions? Or, equivalently,

don’t require subtractions?



Recoll sensitive observable

* |f an observable depends on soft-radiation, it is recoil-sensitive.

e Standard jet reconstruction is recoil-sensitive

e Inclusion of some soft radiation ptSOft (due to UE fluctuations) at a typical angular

jet

scale O(R) will change the jet direction by an amount R Xpts(’ﬂ/pt

e Medium transverse momentum transfer p, will deflect the jet direction by an

jet
5

amount p,/p
J.Q‘t

Pta PL

/N
V




PRL 119, 082301 (2017)

, VSuy = 5.02 TeV

PbPb 404 ub™, pp 27.4 pb™

Boson-jet azimuthal decorrelation
Definition: A¢ = |opv — ¢y| (6 = m — Ag): a stringent test of QCD in pp

CMS Experiment at LHC, CERN

; Data recorded: Sat Oct 6 11:30:49 2012 CEST
i| Run/Event: 204564 / 448966153
i| Lumi section: 408
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Precise predictions rely on

1. Fixed-order calculations

NLO, NNLO,. --

2. Resummation of Ind¢

» Parton branching method
» Pythia, Herwig,- - -
» TMD factorization

> SCET

3. Validity of factorziation

Is it broken by Glauber modes?

Bin Wu, presented at DESY



X1 Recoill free observable
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Hadronization, multi-parton interaction and charge tracks
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Jp variations

Jg variations
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* Focus exclusively on

* collinear regions around dominant i
energy flows: jets Hadronizatie UJ[
w

e energetic hadrons since soft oft emergeffc Parfon I
hadrons are abundant and hard to
disentangle their origins
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Charge correlation

Convention: hihy Sawe sr‘jV\ TASSO (1985), CERN ISR (1979), LEP
(1984), NA22 (1989), Bass, Danielewicz

and Pratt (2000) '\
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* | eading dihadron correlation: conditional probability
of observing H, in the presence of H,

« Comparing the cross sections of 4,4, and h,h, to
quantify the flavor constraints

e Evolution of r. w.r.t. kinematic phase space X
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Monte Carlo samples

- highest desigr €13y

18 GeV electron beam + 275 GeV proton beam
PYTHIA 6.428 and Herwig 7.1.5

Impose Q° > 50 GeV* so that we have higher p; jets

10 million events
Jets: pP"9® > 0.2 GeV, —1.5 < 7 < 3.5, anti-k, R = 1.0, pI* > 5 GeV
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81072 o o ep@18x 275

Leading dihadron kinematics

o° 2 2
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e z maximizes at z = 0.5, not from

— Hy
perturbative splitting ~ Altarelli - Vowict l/z /<
Iy

e Characteristic low k; and cross oA |/k
L

section falling exponentially
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Leading dihadron formation time
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Leading dihadron relative k,
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e Suggesting strong nonperturbative
correlation at play
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Flavor constraints
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Medium modification of charge correlation
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Summary

* Recoil free photon-jet and di-jet angular decorrelation might be
useful to more quantitatively pin down the idea of jet broadening
in heavy ion collision: yes, or no?

* |t scans through all the parton showers so might be maximally
sensitive to medium effect

e | eading dihadron charge correlation, on the other hand, focus on
hadronization, the latest stage of jet formation

e Medium modification: yes, or no?
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