
Volume 71A, number 4 PHYSICS LETTERS 14 May 1979

PREDICTION OF TUE AZIMUTU ANGLE DEPENDENCE

OF TUE QUASIMOLECULAR ANISOTROPY IN UEAVY ION COLLISIONS *
H. HARTUNG and B. FRICKE
Theoretische Physik, Gesamthochschule Kassel, 3500 Kassel, Germany

Received 2 November 1978
Revised manuscript received 19 February 1979

Within the quasimolecular (MO) kinematic dipole model we predict a strong dependence of the anisotropy of the MO
radiation on the orientation of the heavy ion scattering plane relative to the direction of the photon detection plane.

During the last two years various models for the in
terpretation of the anisotropic X-ray emission in
heavy ion collisions have been presented [1-5]. Al
though these models are very different in their ex
planation of the anisotropy of the MO X-rays up to
now, there exists no experiment which allows to de
cide which theory seems to be more realistic. Wölfli
[6] suggested to measure the X-ray anisotropies as
function of the azimuth angle <jJ, which is the angle
between the plane defined by the incoming beam and
the 90° -photon detection direction and the plane
given by the incoming beam and the deflected ion
beam. This coincidence type of experiment has to be
performed at an X-ray energy where in the non-coin
cident experiment an anisotropy maximum occurs.

Within the kinematic dipole model (KDA) of the
anisotropy [5] we have performed <jJ dependent cal
culations for various heavy-ion scattering systems at
various impact energies and different transitions. It
has to be mentioned here that in the present form of
the KDA model we do not sum over the transition
amplitudes along the trajectory as it should be done
but over the intensities. This incoherent summation
is expected to be a good approximation for the M
and L MO Xrays where many transitions contribute
to the spectrum and where the same transition often
has the same energy at different internuclear distances
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[5]. So the large number of interferences is expected
to cancel each other. We must admit, that the inco
herent summation may be no good approximation for
K MO X-rays where only a few transitions contribute,
so that the interferences may easily occur. But this
more accurate prediction of the azimuth angle depen
dence of the anisotropy can only be made for the spe
cific system, impact energy and X-ray energy.

Because of the incoherent summation in the KDA
model the spectral behaviour and ep dependence of the
anisotropy always has the same general structure; only
the magnitude depends very much on the system and
initial conditions.

Fig. 1 shows the general feature of the calculated
anisotropy spectra for different azimuth angles ep =
0°, ... , 90° taking into account the integration along
each trajectory and over all impact parameters in the
collision plane. It shows a decrease of the absolute
values of the anisotropy and a decreasing peak struc
ture behaviour.

Fig. 2 shows the anisotropy as function of the azi
muth angle cjJ itself at an X-ray energy with a maxi
mum in the anisotropy spectrum.

While most of the other models predict a constant
behaviour of the anisotropy as function of the scatter
ing plane, our model exhibits a very strong angular de
pendence which shows symmetry properties due to
the symmetry of the scattering process and the single
transition radiation pattern. The maximum of the
anisotropy is at cjJ =0° and the minimum at cjJ =90° .
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Fig. 2. The anisotropy as function of azimuth angle C/J at an
energy at a maximum in the anisotropy spectrum. The gen
eral feature given here is a maximum at C/J = 0° and a mini
mum at cP = 90° .

Fig. 1. Change of the peak structure of the anisotropy spec
trum with the azimuth angle cP as a parameter. The general
behaviour is a decrease of the peak maximum.

Concerning the quality of anisotropy calculations,
coincidence experiments with fixed scattering planes
are a crucial test for further development of MO-radi
ation theories. This type of experiment should be the
next step forward in the investigation of inner shell
phenomena in heavy ion collisions.
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