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Part I:

Method of invariants and the coherent states associated with
1
the continuous spectrum of noncompact groups .

So called SU(2) Van der Waerden invariant

may be extended to the noncompact group SU (i,i) by letting a. be real
2
1
or complex.
The orthonormal basis functions are
,

(1.2)

For f~(z)

= I # ~ >, we introduce the following function,
f +[L/e )~

(w, z)

~

~

(].3)

can be viewed as a s c a l a r p r o d u c t o f two b a s i s v e c t o r s

to two distinct Hilbert spaces of IR characterized by 2~.
construct coherent states defined over G/K ~ SU(I,I)/SO(I,I)
linear combination of f~(z).

lying along the first axis, and let

z (u, d) belong to this Hilbert space.

{lul 2

+ Idl 2} = i.

Comparing

Without loss of generality we
(1.3) and (i.i) with a I = a 2 = 0,

a 3 = 2~, we establish the correspondences.
(1.4)
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as a certain

Consider a Hilbert space corresponding to

an upper half of the hyperboloid

can set,

belonging

Our aim is to
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The factor space may be projected onto a unit disc lying perpendicular
,
.&
to the first axis.
Let w I , w 2 + e,p respectively, and further let
~-> ].

i)

We obtain

non-orthogonality.

Using the complex binomial expansion,

we obtain

<e'le> = ( i ,
In particular,
ii)

the norm i s

completeness__

(1.6)

@'*@)~¢
1] I ~ ) I I

z

= (~

1012)~.

Let 1 7 > : ( 1 + I012) -¢ I0>, then the complete-

ness condition is

Writing do (8) = o (r) rdrd~, we obtain

O~(T" ) =

-~

£c'<;

,

~ >/o

(l.8a)

TEqs (i.8), (1.5) and (i.7) completely specify the system of coherent states
associated with the continuous spectrum of SU(I.I) algebra.

Part II:

Some conjecture on Goldstone bo~sons

The path-integral formalism

3

is a powerful method used in the analysis of

spontaneously broken symmetry.

Basic equations are expressed in terms

of the Heisenberg fields ~H(X), while obserbed quantities correspond to
states in the Hilbert space spanned by the asymptotic fields ~in(x).
Using this method, Matsumoto et al 4' 5 studied a spontaneous breakdown
of SU(2) symmetry which is relevant to the ferromagnet in solid state
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physics.

Adding an infinitesimal symmetry breaking tenm that breaks

the symmetry in the third axis, they have shown that the generators of
transformation for ~In(x) form the E(2) algebrs,

while ~H(X) transforms according to the SU(2) algebra,
[0i) D~]

=

i C£$k

D k

•

(2.2)

It is rather interesting to observe that E(2) can be obtained from
SU(2) by group contraction with respect to its continuous subgroup 0(2),
and in this case 0(2) is nothing but a stabilizer of the magnon ground
state.

Guided by the Wigner-In~nU theorem6on contraction we are led

to the following conjecture 7 .
Conjecture:

Let G and K be a symmetry group of the fundamental dynamics,

and a stabilizer of the ground state respectively.

The symmetry at

the observational level is then given by the contraction of G with
respect to K, and the number of Goldstone bosons appearing as a consequence of the spontaneous breakdown of symmetry is equal to the number
of generators of the invariant abelian subgroup formed by the contracted infinitesimal generators lying perpendicular to the direction of
the symmetry breaking, i.e.
NB = N G - NK

(2.3)

It is also interesting to notice that the degenerate magnon ground
state is nothing but the SU(2) coherent states ~ SU(2) / 0(2), and
it is most likely that the degenerate ground state in the general
spontaneous breakdown of symmetry is given by the Bloch-type generalized
8
coherent states of ~erelomov .
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