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1. Introduction (hep-ph/0507167)

If z-axis is chosen along the body propagation, then
In both cases emission

In an infinite medium at rest

Is directed along the cone with the polar angle 6
defined by the condition

COSH =

(1)

For Cherenkov photons ¢y = ¢/n where n is the
index of refraction, for Mach waves ¢, = ¢s where
cs 1S the sound velocity in the medium.
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Here w is the photon frequency, N is the density
of the scatterers (inhomogeneities) of the medium.
The forward scattering amplitude F(w) is normal-
ized by the optical theorem

nw)=1+An=1+

ImF(w) = ;g(w), (3)
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where o(w) is the total cross section of photon in-
teraction in the medium.

For hadrons

T o wp(w), (4)

where p(w) = ReF/ImF and now F(w) (o(w)) is
the pion-nucleon amplitude (cross section).

Ren(w) =1+ Anp(w) =1 +

The resonance region:

s 3m3
Anp = éw,,.?r" (5)
Here w, is the pion energy required to produce a
resonance. It can be of the order of mx. Since
the widths " are of the order of hundred MeV for
Known resonances, An', can be of the order of 1,
l.e., large angle ¢ .

Very high energies:
(1
Ank(w) ~ = « 1, (6)
w

where a &~ 2- 1073 GeV at p ~ 0.1. Small 8 but
much larger than the bremsstrahlung angles.



Two types of Cherenkov gluons:

1. low energy (resonance region), large angle in the
target rest system (backward moving in ¢.m.s.);

2. high energy, small angle in the target rest sys-
tem (large angles in c.m.s.).

Mach waves: large angle in the target rest system
(if ¢y is of the order of v).



2. The background for Cherenkov gluons at
RHIC and LHC energies.

We look for high energy Cherenkov gluons (type 2)
emitted by the forward (backward) moving partons
of colliding nuclei. Each one should produce a jet
centered at the angle 6. Thus, find two peaks at
large c.m.s. angles (i.e., in the central pseudora-

pidity region)! Mach waves could be responsible
for such effect only at c¢s < c.

To estimate the background we have used the HI-
JING model for central collisions (b=0) for AuAu
collisions at RHIC energy /s=200A GeV and for
PbPb collisions at LHC energy /s=5500A GeV.
3500 events were generated in each case.

Then the spikes in individual HIJING events ex-
ceeding the inclusive pseudorapidity distribution of
the number of produced particles by more than one
and two standard deviations have been separated.
They can appear either as purely statistical fluctu-
ations or as hard QCD-jets. Figs la and 2a show
the examples of such events (each one for RHIC



and LHC energies, correspondingly) plotted over
the smooth inclusive pseudorapidity distributions.
Peaks exceeding the distributions are clearly seen.
All simulated events have been plotted in such 3
way and centers of peaks defined.

Finally, the distribution of the centers of these
peaks is plotted. Figs 1b and 2b show these dis-
tributions for peaks exceeding the inclusive plot at
RHIC and LHC energies by two or one standard
deviations. It is seen that these distributions are
flat with extremely small irregularities. This ap-
peals to our expectations that statistical fluctu-
ations and QCD jets do not have any preferred
emission angle. They can be considered as back-
ground plots for experimental search for Cherenkov
gluons which do have such preferred angle. If ex-
perimental data on group centers distribution show
some peaks at definite pseudorapidity values over
this background, this can be an indication on new
Collective effect, not considered in HIJING.



Au+Au, 3500 events, b = 0 fm, vs=200A GeV
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Pb+Pb, 3500 events, b = 0 fm, vs=5500A GeV
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