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Symmetry Breaking/Restoration

in a Non-simply Connected Space

M. Sakamoto(Kobe U.)
with H.Hatanaka, K.Ohnishi & Seiho M.

Interesting features of field theories
in non-simply connected spaces:

% a mechanism of spontaneous SUSY
breaking —— Tachibana's talk

Y rich & nontrivial phase structure

¥ critical radius

* spontaneous breaking of translational
invariance

To demonstrate them, let us consider
a simple model of

O(N) ¢* model in M*> ® S’
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> O(N) ¢* model on M> ® S’ 24
2R 2 2
s=[ax[ldy {3,000 -2 6 - §(0})]

» twisted boundary condition
¢ (y+2nR)=V,9,(y) VeON)

V=1 (periodic B.C.)

quantum origin

( just like symmetr )
restoration at high 7

Nothing New!




I O(N -2)
O(N) : transinsiagial inv.

R* =~ ﬁ «classical origin

cos(2ma) —sin(2 )
r(o)=| |
(sm(Z?ra) cos(erar)]

The B.C. explicitly
¢ breaks O(N) down to

R
U(Ns-1)
transinsiedial inv.

R* = TI?TI «—classical origin




The B.C. generally breaks O(N) to
H=0(M,)X U(M”/z)x‘ ' 'XU(MU% )X O(M,),)

with M o+M Aeee+M o +Myn=N.
There are two types of phase structures
which depend on M, and o
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O(My)— O(M, —1)
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O(M,)— O(M, —-1)
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Why does sym. restoration occur for R<R*?

Why is translational inv. broken for R SR*?
"'((bf(y + ZER)) = _(¢f (}’))

» y-dep. configuration
of (¢,(y)) |
oo g 1

» For R—oo,

(¢.(y))#0 is preferable because
the contribution from K.E. is small.

4
) are spontaneously broken

> 1]

O(N) symmetry
translational Inv.

» For R—0,

(¢.(y))=0 is preferable because
the contribution from K.E. is large.




Why is OV) broken to O(N-2)? ©
»Vacuum configuration(at tree level)
For R>R*= =L

(¢,(y))= (vcos (—L) ,vsin(—% ,0,---,0)

i \/ﬂ- 4111’2 (1 =-m?)
iy O(N)—> O(N-2)

For R<R*= 2|m| ,  {0.(»)=0.
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one-loon mass correction L7

% 1
R<< = 1
~ (1—6a+6a2)—k—2
(>0 for 0< <(3-+/3
PPy 0 for 0<a<(3-/3)/6
<0 for(3-43)/6<0<1/2

AN negative!




»Fourier expansi?/
#(x,y) = —-zlx—Rzi‘"*“’(x) eXP{l( = )y}

» critical raidius R*
“effective” potential in D-dim.
K@) =, dy{ 1381 +V®}
.
=§[( n-li-zoc )_ﬂz] q,(mm'%l_ .

- {(B(y)) = { 0 for R<R*

y-dependent for R>R"*




