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Abstract 

We have investigated the utility of high-order azimuthal correlation functions as probes of collective motion from both 
rotation and Row at intermediate energies. Reaction simulations indicate new and distinct signatures for rotational collective 
motion which are important for its characterization and its distinction from colk%tive flow. For the system Ar f SC (35-l 15A 
MeV), experimental high-order correlation functions are used for a clear demonstration of the disappearance of collective 
Row at 93 f4A MeV. The method is direct and circumvents reaction-plane assignment. 

The study of collective motion in intermediate en- 
ergy heavy ion collisions is predicted to provide im- 
portant insight into heavy ion reaction dynamics and 
the nuclear equation of state (EOS) [ l-61. In fact, re- 
cent microscopic transport models [ 7-101 have linked 
the magnitude of parameters of the EOS to the dom- 
inance of repulsive versus attractive collective mo- 
tions in heavy ion reactions. Such collective motions 
- termed flow - are currently under active investi- 
gation [ 11-151. In addition, much effort has been 
devoted to the study of rotational collective motion 
which must be distinguished from flow in intern&i- 
ate energy heavy ion reactions [ 16-211, 

Measured azimuthal angle distributions [with re- 

spect to an inferred reaction plane] have been shown 
to be sensitive to both flow and rotational collective 
motion [ 17,18,20]. However, their quantitative uti- 
lization is marred by the large corrections that must be 
applied to experimental results to account for the dis- 
persion of the experimentally inferred reaction plane 
about the true reaction plane. Various methods have 
been exploited to improve. the accuracy of the assign- 
ment of the reaction plane from experimental data and 
to correct for its dispersion [4,22,23]. Nonetheless, 
reservations are still expressed in the literature [24] 
concerning the accuracy of measured collective vari- 
ables (e.g. flow) which rely on a knowledge of the 
reaction plane. 
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