
Symmetry twisted partition function

Consider a mechanics with a set of variables

9 = (9 .,
-

-, 9n) and Lagrangian h(9 .
9)

.

Suppose there is a l-parameter group of symmetries 9a
,

and let A be the corresponding Noether charge .

(Noethe charge corresponding to 89 = af9a(9)(a
=
0)

Show that

Tree
**-

= (09e )s! =19,

q(T+T) = 9a(9(t))

= : za(S1)

This is the symmetry-twisted partition function .



Examin tree in operator formalism

and Zc1S! ) in path-integral ,

and check that the results agree ,
in the following

examples :

& 2d harmonic oscillator and rotational symmetry

variables : 9 = (9 , (2)

Lagrangian : L = = (9"+ 9) - -W / 9,+ 92)

symmet : galal=(inc)(2) - + 2π

& Free particle in a circle (with a theta term)

variable 9-9+2TR

Lagrangin : ( =M92(09)

symmety : 9x19) = 9+ & a ~ a + 2TiR



& Free particle in a plane

variables : 9 = (9 , 92)

Lagrangian : 7 = 19 + 9= (

Symmery : Sala) = (In's?) (a) Gra+he

In this example
,

the partition function was ill-defined .

(See example D for Lecture 1
. )

However
, the twisted partition function is well-defined

as long as the twist is non-trivial, 240 ·

This is an important use of twisted partition function .



A possibly convenient fact :

Generalized Zeta function 3(S , a) = E. (n+as
also is absolutely convergent for Re(s)> and has analytic

continuation which is regular at S= 0
,
with

310 , a) = t - a
,
310 , a) = logP(a) - log2t .

Here P(a) is Gamma function .

C A convenient property : P(a+1) = aPlas
,
MasP(ra) = 11)Si G

Using this

= exp(E,
(logx-log(n+y))

=exp(logX · 3(0 , 1) + 310 , 1 +y)
= expl - -log x + P(1 +y) - log2)

-


