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Earlydaysmodelof photonemission
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Decelationof incidentenuclel




Classicdtlectromagneti€adiatiorby anaccelerategoint
chargeis givenby (LiénardWiechertPotentia),

where x (t) isthe trajectory of the point chargeand 6 (t)=d ¥ dt is
the velocity U i©the emissiontime, definedby t'=t -{7( x(t )‘
x(t)

and  f= X- SN
X- x(t)




ContinuumSourcegintegrateover movingcharges)

(%) =fer () E (%)
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where X' isthe Lagrangecoordinateof the point chargewhose
trajectoryis x(x',t") and 7 (x') isthe initial distribution of the
charges.



Howto calculatethe photon
spectrun?

EquivalentPhotonMethod - Jacksors book
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Or introducethe Wignerfunction,
(XDt u{é"“’h (X -2, Jy(x M2, )}

where ) (X,t) isthe wavefunction.



Howto calculatethe photon
spectrun?

Or introducethe Wig

in the QCD transport theory,
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|dentifythe Classicétlectromagnetifieldsasthe
vectortype wavefunctiorsimilarto the Diracform®.
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Theenergydensityand PoyintingVector areexpresseds

e=yy
Pl
wherethe product (7*3) is definedas 7"8) =S #

i=x,y,z

The timeevolutionafter dfreeze? dzi¥.¢=0)dve needonly

i +S)® 0

Thenthe correspondingVignerfunction (scalaj
decomposesnto the electricand magneticcontributions

(X )= Te(X B +5(X 0D



Fromthe definition, we knowthat

wheretisthe freezeouttime. But it isinstructiveto
calculatethe spectrumasthe energythat entersinto the

detectorfrom the largedistancebehaviorof the Wigner
function as;

EDetector = rhrj D dsr fW(X _p’ t)1

whereD isthe domainof the detector positionedat a
solidangled?W.






MinimalModelas Extremé&oherence

A Eachsetof participantprotonsof the two
Incidentenuclelare consideredaspoint-like
chargeawith the effectivechargeZ..

A Thesetwo effectivechargesstop
Instantaneoushasthe two nucleicolide.
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Takingthe trajectoriesas x(t)= .
Bg-0 ¢ Etvg( Y

we getfor the fieldscreatedby the trajectory-1 as
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where r =,(x d)> ¥ 2 andfor the trajectory-2, we
getsimplyby the followingreplacement
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Fromthese we have

fea(X Y= o EB(—X

and T (% pit)= fi0 € Bx-42 } §x 2, )

andanalogouslyor fg .



Thesdantegralscontainthe product of two deltafunctions
d(t-\/(i +q/2)2) <€t 4 qu)Z)

whichreducedor largedistance(i.e.,rt >> 1/p,d) to

d(t-\/(i +q/2)2) %t J(x q42)2): @ )-(q)

for arbitrary vector ¢ with |g|° d, and g, isthe parallel
componentof g with respectto X



Finallywe get

(% B @4° 4, zeﬁzvf#{l oo D) { )

Thedeta function (the last term) meansthat for a large
(macroscopit distance the observational direction
coincideswith that of the momentumdetected



Theenergyspectrumis givenby the integralwithin the
volumeof the detecterD, whichis equivalenteto

e 1 . . =
7 oy Nl W (R P)

where R, Isthe positionof the detectorD.

Photonnumberdistributionis

N 1 @gZs Ny
dp 2dy 2p° |;2Mco::h2 y[1 COS(Z) d)}

Angleintegratedp; spectrumis givenby (V,~ 1)
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Angulardistribution

d=1fm

300 MeV
— e e 400 MeV
ooooo 500 MeV




AnisotropyParametelv,
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If we supposancoherenceoccursbetweenelectro
magneticfieldsgeneratedoy the incidentenucleias
exponetiallywith p;, we mayexpect

.o J,(2p, d)
C 2™z, -3 (2pd

« 1.SBIirg Z.SzendandZ.Schram Euro.Phys.A50, 62 (2014)



Curiously...
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Summary

ATheclassicaélectromagnetidieldsradiatedby the
decelerationprocessof relativisticheavyionswere re-
examinedin avery(probablynot realisticfor LHChut
for FAIR/NICArograms maynot be sobad.. ) simplified
scenario

Alf the increaseof v, in PHENIX data féower p, really
tells something we maythink of somecoherent
(collective decelerationmechanisnof the incidente
charges

A If this happens then we mayhavea veryinteresting
approachto determinethe collisiongeometry....

AOf coursewe are awareof experimentaldifficulties and
alsomanyseriousguestionsof the presentapproach.To
be examinedmore indetall, especiallynow to dealwith
the decoherentmechanism
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We observefrequently! f NJwav&fudétion
IN many nice places with nice foods and
drinks,..












OIS Y T
it G
o
f

*
el
A
-

N " Berkeley,
. x - | ISMD 2007




Of courseafter hard works, we deservefor




a happyhouir..




- Cape Town







until foodsanddrinksgetscarce...
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nice momentswith our commongoodold friends..



