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In a number of SO galaxies , rings of gas, dust and stars are 
observed to lie roughly perpendicular to the ga lac t i c disc (e .g . 
Whi tmore , these proceedings) . The material somet imes forms a fairly 
broad annulus, and the ring appears nearly f lat . Simple es t imates 
suggest that differential precession will des t roy a polar ring in much 
less than a Hubble t ime , implying that the observed structures have been 
fo rmed only recent ly . It is then surprising that some of them are so 
regular, unless something ac t s to prevent their disruption. 

A simple mode l for a self-gravitat ing polar ring is a co l l e c t i on of 
c o n c e n t r i c but mutually t i l ted massive circular wires , in orbit about a 
f lat tened potential representing the body o f the SO galaxy. Equilibrium 
states can be found in which the wires precess steadily as a unit, 
making up a coherent polar ring. There are stable equilibria near the 
pole provided that the ratio of the ring mass to the ga l ac t i c quadrupole 
momen t e x c e e d s a minimum value (which increases as the ring b e c o m e s 
broader) . Stable polar rings are nearly planar, but curve up towards 
the pole at their outer e d g e . This is the opposi te sense of warping 
from that expec t ed in a polar ring which is stabilised in orbit about 
the short axis of a rotating triaxial f igure; these rings bend towards 
the equator (van Albada e t al . 1982; MNRAS 198, 303). The required 
masses are comparab le to those observed in neutral hydrogen ( e .g . 
Schechter e t al. 1984; MNRAS 208, 111). 

Unless the polar ring is ex t remely heavy, stable states exist 
only near the pole or near the equatorial plane; rings at in termediate 
angles are unstable and will break up. Time-dependent ca lcula t ions show 
that unstable rings split into a number o f stable and independently 
precessing sub-rings. Thus a multiple polar ring sys tem (such as that 
in ESO 474-G20: Schweizer e t al . 1983; A.J . 88, 909) may result f rom 
capturing a single gas c loud . 

A full account of this work will appear in Monthly Not i ces of 
the Royal As t ronomica l Soc ie ty . 
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