Photon radiation by rotating systems in magnetic field
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* (Quark-Gluon Plasma in Heavy Ion * We calculate the amplitude of the process: ||* Rotation can enhance or suppress the
collisions possess high vorticity and (in h = ¢ = M = 1 units) synchrotron radiation intensity.
subject to intense magnetic field.
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Synchrotron frequency, vorticity and inverse magnetic length in radiation 1ﬂt€ﬂSltY— Charges, when B and Q are aligned,
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« Here we study the effect of rotation on  The total radiation intensity 1s 4 o | A =
radiation emitted by a single particle in a the rigid rotation.
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where I}, 5, [, 4 depends on 6 and energy,
Formulation of the Problem E. h 1s the hehmty of the photon. wy 1s the

resonant frequency.

 Hamiltonian for the rotating system 1s 45 motion £ motion a8 motion
Results - |
Effective rotation experienced by an electron when B and
H=H 0 +() ]Z are parallel and anti-parallel
* Spectrum of the radiation for certain initial |
(rotation and magnetic field is along Z states * From the result.s, i the enhancement fa(?tor
axis) H, is Hamiltonian without rotation of — : from zero 1rotat10n ~ a(k), the suppression
a single particle 1n a magnetic field. 0,100} i 5 : factor ~ a(E)
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*  Eigen states are labelled by the principal I | i "7 || For a collection of rotating charges like
quantum number n, longltgdlnal o o) ﬁ f‘ QGP, the number of photons emitted 1s
momentum p, anq magnetic quaptum : / / roughly
number m. There 1s degeneracy in m when 10} - //
2=0. JO 11 0 O e :
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* Synchrotron radiation 1s emitted when Solid Line: gB > 0,Q < 0. Dashed line: ¢gB > 0,Q = 0 where N *represents number of photons
there 1s a transition from one level to e Radiation it fv. from charges with gBQ < 0 and N~ that
another. Otdl Radiallon 1mensity. with gBQ > 0.

* Rotation lifts the degeneracy in m by 1ol : * Thus for large a we can expect an overall

: - Q=10 - . :
adding to the energy of each level by m(). Q=10 - enhancement of Synchrotron radiation in
08/ QGP due to rotation.
* Rotating frames have a causal boundary Q=0 .
where corotating particles approach the 06 ]
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