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Decelationof incidente nuclei



the velocity.  ǘΩ is the emissiontime, definedby

is the trajectoryof the point charge, and is() /t d dtb x=

ClassicalElectromagneticRadiationbyanacceleratedpoint 
charge isgivenby(Liénard-WiechertPotential),
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is the Lagrangecoordinateof the point charge whose

ContinuumSources(Integrateover movingcharges)
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{ }3 /( , ; ) ( /2, ) À( / 2, )ip u

Wf x p t d u e x u t x u ty y= - +ñ

in the QCD transport theory,

T-H. Elze and U. Heinz, 

Phys.Rept. 183 (1989) 81-

135



Identifythe ClassicalElectromagneticfieldsas the
vector typewavefunctionsimilar to the Dirac form*.  

× L. Silberstein, Ann. d. Phys. 22, 579 (1907); 24, 783 (1907);
× H. Bateman, Cambridge 1915, Dover, New York,1955).
× I. Bialynicki- Birula, Act. Phys. Pol. A86 97 (1994). 
× P. Holland, Proc. R. Soc. A461, 359 (2005).
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with generatorsof O(3) 
for spin 1    
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The time evolutionafterάfreeze-ƻǳǘέ ό, 0jr =

The energydensityandPoyintingVector are expressedas
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Thenthe correspondingWigner function (scalar) 
decomposesinto the electricandmagneticcontributions,
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Fromthe definition, we knowthat

where tFOis the freezeouttime.  But it is instructiveto
calculatethe spectrumas the energythat entersinto the
detector from the largedistancebehaviorof the Wigner 
functionas; 
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whereD is the domainof the detector positionedat a 
solidangled2W.
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MinimalModelas Extreme Coherence

ÅEachset of participantprotonsof the two
incidente nucleiare consideredas point-like
chargeswith the effectivecharge Zeff .

ÅThesetwo effectivecharges stop 
instantaneouslyas the two nucleicolide.
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Takingthe trajectoriesas

we get for the fieldscreatedby the trajectory-1 as

andfor the trajectory-2, we
getsimplyby the followingreplacement, 
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whichreducesfor largedistance(i.e., r,t >> 1/p, d) to
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Finallywe get
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Thedeta function (the last term) meansthat for a large
(macroscopic) distance, the observational direction
coincideswith that of the momentumdetected.



whereRD is the position of the detector D.  
Photonnumberdistribution is

The energyspectrumisgivenby the integral within the
volume of the detecterD, whichisequivalente to
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AnisotropyParameterv2
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v2 for lower pT !
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If we supposeincoherenceoccursbetweenelectro-
magneticfieldsgeneratedby the incidente nucleias 
exponetiallywith pT, we mayexpect*
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* T.S. Biró, Z. SzendiandZ. Schram, Euro. Phys.JA50, 62 (2014)



Curiously,...

PHENIX data
Centrality20-40% 
arXiv:1509.07758 
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Summary
ÅThe classicalelectromagneticfieldsradiatedby the

decelerationprocessof relativisticheavy ionswerere-
examinedin a very(probablynot realisticfor LHC, but
for FAIR/NICA programs, maynot be sobad.. ) simplified
scenario. 
ÅIf the increaseof v2 in PHENIX data for lower pT really

tellssomething, we maythink of some coherent
(collective) decelerationmechanismof the incidente 
charges.
ÅIf this happens, then we mayhavea veryinteresting

approach to determine the collisiongeometry.....
ÅOfcoursewe are awareof experimental difficulties, and

alsomanyseriousquestionsof the presentapproach. To
be examinedmore in detail, especiallyhow to dealwith
the decoherentmechanism.
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