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①The constraint puts the field on the
unit sphere .

③ we have N fields
, subject to

L constraint
, meaning that

there are N- I independent degrees
of freedom .

⑦ we start from

s
'
-

- Fifix grade ra .
-

- Ifix infra)HEra)
= Eq Jdk of the dyna , ④

where Ma -- TEra , meaning
that ra -- Ff Ma .

Notice that

in terms of the ti 's, the

constraint rara = I becomes



Rana -- Nz
.

⑤* ④
To enforce **O

,
we introduce a

Lagrange multiplier in such that
④ becomes
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Notice that if we vary the Sb(
w .r . t . d

,
we obtain

.)
④ The generating functional
reads

Z=fDdDn e-
%
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notice that na 's appear quadratically
,

so ne corn perform the Gaussian

integral over the fields to obtain
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with

fees. H -- - log detC-o
'
-25% tffdexd

= Nzlr log C -o' -M t fSixt)
⑤ The eom for d is found by
considering (d -- const . corresponds
to the saddle - point approximation, validfor
N→ - I

g
g-§effect)

= 0
.

In momentum space the abone becomes .

- I -fd'd 1- = 0
.

ni W-b

The momentum integral is easily
evaluated with a sharp cutoff A as

⇐SEI. ÷, --HE. Fiat again



→ I e In log Imh , for int -

→ I 1

I = a log E ④
m2

⑥ Let 's introduce the running
coupling constant C-Cal

II, ' I t an log If ,
with a tee renormalization

scale
.

using ④
,
we find

¥5 In hog II ,
meaning that
f -- m
'
=µ
'
e

-
"Alu)

.



Plugging the above nesut

into six
,
we observe that

indeed
,
this plays the role of

a mass term for the M 's .


