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Color coherence in vacuum jets wocnizer ot ai gasies of paco:

Radiation pattern of soft photons in et+e-

P 1,0 = .+ Emitted photon cannot resolve
ete- — V1 :
%, the ete pairwhend, >0, .

€

.e. /,>p ¢ =) suppression

Color coherence leads to angular ordering in QCD showers
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[Casalderrey, Mehtar-Tani, Tywoniuk, Salgado’12]

Color (de)coherence in medium jets (oo rn muonx sagedor)

New phenomena enter into play when embedding QCD jets in a QGP

Decoherence time: vacuum like splittings vs. medium-dominated regime
kT gir = ki —> 1p~(§o>)""
Minimal decoherence angle: scale at which the medium resolves the splitting

r=1p=L =) 6.=@L)""

Can we measure the QGP resolution angle 6. ?



Hints of color coherence In data

0 0.05 0.1 0.15  Aq
:E | T T T T | T T T T I T T T T [ T ] b NO’ i o b mm = T  — — . '. T - ' -
o . ATLAS Preliminary 1 ©lo 10k em ALICE Preliminary 1S 45 o oo ALICE Preliminary
| Pb+Pb 1.72 nb™, pp 257 pb™, 5.02 TeV i g [ mPb-Pb0-10%  |Syy=502TeV © 35F mPb-Pb0-10%  |Syy=5.02TeV
151 ¢ 0-10% _ —| g gl Sys. uncertainty Charged jets anti-k; ~— % : Sys. uncertainty Charged jets anti-k;
: _ . 10-20% | o) - R=0.2 I njetl <0.7 -7 35- R=0.2 | njetl <0.7
_ A 20-40% | oL 60 <p; o <80 GeV/C 25F um 60<p, . . <80GeVic
0,607 | Soft Drop z,,=0.2, =0 £ " Soft Drop 2,,=0.2, =0
_ ) ] Froggea = 0-89, Fiogoe = 0.88 - o fr =089 f =088
B 60-80% - 4 C ' 15E ¢ : : tagged * "tagged
1O_T """"""""" i o i D I T B .
-+ - _— -
i i 0.5F
A I R e ' S : | | F ! .
L 5o ¥ ) = [ wm JETSCAPE, MATTER+LBT (Prel) gy paplos etal., L, =0 ] L2 l -lJéTSCAF;E, MATTER+LBT (Prel) - —
- @ T 'l' - OI_ . pm Caucal et al., 75 <p,..< 100 GeV/c | Pablos et al’ Lms —ofxT o O pm Caucal et al., 75<p_ <100 GeV/c
4 ol|® 1.4 . Chinetal 100< pT"”";t <130 GeV/c » Lres = — | & Pablos etal., L, =0" .. Yuanetal., medq/g
0.5 — 0 [ wwQineta., 90<p =~ <120GeV/c [ Pablosetal, Ly = 0 2 Pablos et al., L = 2/xT w« Yuan et al., quark -
| A A ‘ A A t * hi o pm Pablos etal., L, = Yuan et al., qL = 5 GeV*
B '
= o o ® -
" ly[<2.0, 200< p_ <251 GeV - :
- Reclustered R = 1.0 jets | - O f -
I L L L L I L L L L I L L L L I L (1] : -
S 50 100 150 0.2 0.3 0.4 0.5 %02 04 06 08 1
v \d., [GeV] Z &,
12 g g

No conclusive evidence so far




Dynamical grOOming 'Mehtar-Tani, ASO, Tywoniuk PRD'20]

1) Find hardest branch in the C/A sequence, i.e.

|
k@ = — max z,(1 — z)p7.{(0;/ R)"
Pr i€C/A

Physical interpretation: e a=2:x ~m*  ®a=1:«k~k,

2) Drop all branches at larger angles, i.e. 6; > 0,




Dynamically groomed Lund planes

DyG(azl), JetMed — vacuum DyG(a=1), JetMed — medium
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Multiple regions of radiation in the medium are probed by DyG @



Dynamically groomed jet radius: vacuum baselinge e aso. taxacs o appear
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Theoretical uncertainties on the vacuum benchmark under control
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Dynamically groomed jet radius: quenched MCs icauca so, taacs 0 appear
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Sharp contrast between vacuum and medium distributions
New window into color decoherence with jet substructure observables @



Dynamically groomed jet radius: analytical insight

Dynamically groomed 6, -a =1
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Convergence of several dynamical processes in the medium at 0, = 6,



