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Despite the importance of  M-theory, its formulation is still not  established.  The  best candidate,
the matrix  model,  has unsolved  fundamental  problems  such  as  the N  -  co  limit, The  inter-

pretation of  the  matrix  model  as  the regularised  supermembrane  theory provide a  promising
approach  to them. However,  one  seems  to be still far from  the resolution  of  them, and  needs

better understanding  of  the  physics  of  the  matrix  model  and  membranes.

   Here  we  report  two  properties of the stable  solutions  of  a  deformation of  the matrix  medel

proposed  by the  author.  The original  potential term, -i[Etr[Xa,XP]2,  is deformed according

to the  rules,  [Z,WI -=  eirPZW  -  efii"fiWZ,  [Z,Wt] -+== e-i"PZWt  -  eirPVVtZ,  where  Xa

(a =  1, . . . 
,9)

 are  N  ×  N  matrices  and  Z  ==  Xi  +iX2,  Xi =  X3  +  iX4. This  form is motivated
by an  analogy  Vo a  deformation of  D  ==  4,Ar ==  4 super-Yang-Mills  preserving the  conformal

symmetry.  The  deformed model  admits  an  eleven-dimensional  irrterpretation: it is a  regularised

supermembrane  theory on  a  supergravit;y  background, whieh  is of  the  pp-waMe  type  with  a

certain  non-constant  four-form fiux,

   If the deformed commutator  vanishes  for a  eonfiguration,  it is automatically  a  (maJrginally)
stable  solution,  due to the positivity of  the poterrtial. These  solutions  exist  when  BN  is an

integer, and  are  written  by  the so-called  shift,  clock  matrices  hih2 ==  e-i2"INh2hi.  In the
simplest  case,  eN  =  1, the  solution  is Z  =  ahi,W  =  bh2, with  arbitrary  panrameters a,b,  Iibeom
known  results  about  the  regularisatien,  it follows that  the matrices  correspond  to a  membrane

with  torus topology,  z  =  ateiai,w  =  bteia2, where  ai,  cr2 (ranging from e to 2T) parametrise the
torus,

   An  interesting phenomenon  occurs  for general 6N. We  focus on  the  case  where  fiN =  2 and
N  is odd.  The  vanishing  of  the deformed commutator  is achieved  by (a) Z  =  ahi,  W  =  bh2 and

(b) Z =  ahl,W  =::  bh2･ They  respectively  correspond  to membranes  (a) z  =  a'ei2ui,w  ==  b'eie2
and  (b) z  =  a'eini,tv  ==  b'ei2a2, They  aTe  physically  distinguishable as  they have different
winding  numbers.  We  found, however, that  the  matrix  medel  soultions  are  related  by an  unitary

transformation and  therefore  should  be considered  physically equivalent,  An  analogy  to  D-branes

suggests  that this remarkable  degeneracy stemms  from  nen-Abelian  nature  of  membranes.

   Second interesting property concerns  the  genera!ised backgrounds  where  the  four-form fiux is

given by  the  sum  of  a  constant  term  and  the above-mentioned  non-constant  term, Fbr constant

flux, it is known  that  the  stable  solutions  are  those  corresponding  to  spherical  membranes,  We

have found a  class  of  deformed  models  associated  with  the  generalised backgrounds  such  that
one  can  explicitly  con$tuct  stable  solutions  which  

'corresponds
 to membranes  interpolating  the

sphere  and  the torus.


