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We constructed explicitly the space of solutions
of the eqs of motion ie
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so far : working in Lagrangian fsvmalism with
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Phase space is a Poisson manifold with Poisson brackets
whim in our cars are given by
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Then can be used to determine the Poisson bracket
of the oscillator mods . Recall
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We can extract the Fourier coefficients
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Poisson bracket of the constraints
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t.mil in form a lie algebra , the Wilt algebra
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This is the algebra of infinitesimal antsy transformations
on the world -sheet

. as we will see next.



A conformal transformation of althicmanm.am or brenttian)
manifold E is a diffeomorphism 5 1- 515) that
preserves the metric up to resealing ie
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Infinitesimal conformal transformations can
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be described explicitly .



let
→

oh, cot
,
07 Jd→ + 5×185

be a general infinitesimal diffeomorphism .

Then q transforms as infinitesimal

7=11%1
-

ma '→ not 030+85' qIk%3¥%rpps
T'

This corresponds to a conformal transformation if 5
"

satisfy the equation g.
±

|J30tO°3d=Nt±IqT←inhnitnimas-mdcoat.tninto)
(remark i nso ⇒ tithing eq bv isometries )

This is the osnform killing eq
a bln → nmtsvmal killing vector 5

"



0×30+0031 NF1M

In the light one www.nato : f- £1111 N' = -21% )

Itt) 0+5-1=0 ⇒ 251=0 ⇒ 5-1=5451)
C- - I 0-5=0 ⇒ 2+5=0 ⇒ 5- = 5-(F)

it -1 2+5-+55'=Nr±) (no further constraints)
↳
25
'
= A



The existence of these transformations means that our
choice of gauge Cantormat-unit gauge) does not
fix all the gang freedom !

In other words : even after fixing the repairannihilation
& Weird gang symmetries , there are still

hymmetrics remaining which leave
our garage choice lay the anfsvmal limit gauge)
invariant
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Indeed , a anhvmal transformation of RD0
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Then we have found the classical bosonic

string theory is invariant under aTYwsup
of symmetries



One can think of the transformations on the
world sheet
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as generated by generators of the group of
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We can write a complex basis for these

transformations (for closed strings ) ( open strings exercise)
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These satisfy a lie algebra with respect to
the commentator of differential operators
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The oohsfsvmd symmetry is a residual gauge
symmetry . This can be used to do some tnthw
gang fixing .

But there is no space-time Lorentz invariant

way to do this
.

At the expense of covariance
one can use the light-nm gauge .
(em : Lorenz am An =o , fix the any completely Cawbmb gauge )

The appearance of oomhvmal symmetry suggests
that the & dim field theory on the world sheet of
the string is in fact a 2dim conformal

'

field theory .
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(see CFT nurse in Trinity tumor Pokhinskit.at1 chapter)



As remarked earlier , the infinite- dim cnn.at algebra
associated to the conformal symmetry is special to
1- dims
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Next : Quantization

There are several equivalent approaches

① covariant BIST quantization
.

Path integral : z= fqyj.gg?,dwrg,eIsphMn
best quantum mechanical treatment of a
gang theory
Fadeev - Popov- deWitt gang fixing 4 identity
BRST ismmetriee it invents

us Weyl anomaly ⇒ D= 26



② old covariant quantization ← wfwY" un

quomtize the classical conformity ganged
hysteria

thus one imposes the T±± constraints
in quantum Hilbert space



③ light-une quantization
Fix at gauge symmetry
but then not Poincare

'
invariant .

Then quantity the constrained thing
and check for committing
↳ nmisteny involves ahtteties ey
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