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1) Tomography with CUJET2.0 =  rcDGLV + VISH( 2+1 )
     J. Xu, A.Buzzatti, M.G.,  arXiv:1402.2956  [hep-ph] 

2) Generic tomography vs holography vs Tc enhanced dEdx
     B. Betz, Mg2   arXiv:1404.6378 [hep-ph] 

Multiple non-standard solutions to RAA vs v2 correlations

(Djordjevic, Horowitz, Wicks, Levai, Vitev)
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Our JET v2 Albatross 

Could this really be an Opportunity
      to observe experimentally Tc  ?? ) 
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       “The Big Picture” of Jet Quenching Observbles from SPS  to LHC 

IR band UV band
pT >10 GeVpT <2 GeV

UV band IR band

Beware
WHDG
Assumed 
1+1D

The main open problem that JET collab quantified was that 
in 2+1D viscous hydro/transport v2 is reduces by ~ ½ below data
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The OPEN jet v2 Problem !  This should  be JET collab's  highest priority
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The 21st century RAA vs v2 analog  of the old 20th century 
                        nuclear Binding vs Saturation Density  “Coester Line”

 (GREL) = a simple geometric radiative 
                 energy loss model 

W. A. Horowitz @ QM05:

Molnar's parton cascade (MPC) 
succeeded in describing the low- and 
intermediate-p  V2 results of RHIC by ⊥
taking the parton elastic cross sections 
to be extreme, σt 45 mb [ 5]. ∼

No single value of the jet medium 
coupling parameter in GREL or
σt in MPC can simultaneously matche 
the experimental 

RAA and v2

At the same time.

Horowitz showed tat adding a 0.5 GeV “punch” or kick normal to QGP freezeout surface
                              Could “post-dict” the RAA v2 correlation (consistent with Weierstrass)
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What makes jet v2(pT) difficult to compute?

v2 Jet  ≈ ½ (dE/dx Model) + ½ (spacetime bulk hydro 2+1D flow)  [Renk's (Di)Lemma”]

Depends on the complex interplay between all details of microscopic pT>10 jet dE/dx 

And all details of the spacetime evolution of the bulk soft pT<2 GeV sQGP (I.C., η/s, t

)

Azimuthal averaged  RAA is much less sensitive to this Hard+Soft convolution

Blast Blast

B. Betz, MG 2013

Main Reason:

Pure rc 
Radiative

Pure rc 
Elastic
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 CUJET2.0 couples rcDGLV  to  Bj + 2D transverse expanding QGP fluid fields (T(x,t),v(x,t))
 

Bag EOS
example

One of many Bulk Hydro Examples :

U.Heinz et al

Note the “Stall”
Due to the vanishing
 speed of sound
Near T=170 MeV
With Bag EOS

V2 jet is sensitive to
Such a feature of 
evolution 

Note: Romatschke Luzum (RL) viscous hydro Thermal field evolution differ in detail 

x (fm)
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Truth in Lending Act:    CUJET2.0 's current v2 Albatross obeys Renk's Lemma

J,Xu, MG 2014 

2
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Jiechen Xu, Alessandro Buzzatti, MG CUJET2.0
=DGLV+running coupling + viscous 2+1 hydro

1402.2956  [hep-ph] 
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Infrared cutoff pQCD running coupling (in vacuum T=0)
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Multi-scale

μ

x, kT

q

Q
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CUJET2.0 running scales
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CUJET2.0

alf_max
dependence
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Evidence for moderate tempertaure dependence  of   alf_max(T) 
 
From  QGP temperature  increase by ~ 2^(1/3) from RHIC to LHC
                               

Weaker reduction for lower
Temp peripheral AA
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To compare to other JET models we cpompute the qhat( T, E)  field as follows:
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Comparison of JET Collab's present results qhat(T,E) X.N.Wang et al
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The qhat/T^3  field in CUJET2 is not a constant



18M Gyulassy JET 6/17/14

 

Jet Flavor tomography
With CUJET2.0
Is consitent with
Non photonic e at RHIC
And
D meson at LHC
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G.Roland QM12:  First evidence for B quark quenching 

!!

20 40

0.6

0.0

CUJET1.0

Has CMS seen
A hint of our predicted
 RAA “Level Crossing” 
Of  B and pion RAA
?? 

 A. Buzzatti, MG, PRL 108 (2012)
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BUT CUJET2.0 v2 at RHIC and LHC is robustly too small for all alf_max ! 

Postulating  alf_max = 0.26 → 0.29 from in to out of reac plane can account
For extra the higher elliptic anisotropy observed , 
but what is the source of such extra alf_max dependence? 
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Chi^2 prefers stronger alf_max out of plane

In plane T(x=t,y=0,t) cools faster than out of plane 

A future plan is to study detailed alf( Q, T) dual running coupling fields with Q AND T
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Constraints on the Path-Length Dependence of 
Jet Quenching in Nuclear Collisions at RHIC and 
LHC

Barbara Betz (Frankfurt U.), M Gyulassy 
(Columbia U. & LBNL & Wigner RCP)

e-Print: arXiv:1404.6378 [hep-ph] |w
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SEEMED to FIT with assumed
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BBMG confirmed CUJET2.0 azimuthal variation solution to v2 problem
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But CUJET2.0 solution is NOT unique ! Consider the following SLTc like solution
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Is yet another solution
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Current model landscape score board   BBMG 2014
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