
Recall from last time, we introduced
"

vertex operators
" that describe the emissionabsorption of physical string states from the perspective of a

fixed string worldsheet
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Thus we should have a state → operator map : I 07→ Vq K ) with Voice) a conformal primary of dimension h -- 1
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Can get a little more clever and try to use :
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but this isn't a primary so

need correction terms (as ofStates in 2nd problem sheet) . In D=26, above are enough .

We can see gauge invariance
at this level as well . Consider photon vertex operator with S - K :
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Extra gauge invariance @ D= 26 more complicated to see; won't go
into it here
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There's a superficial similarity b/w expressions for States and vertex operators . This is more than a coincidence . Consider the action of :
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Now let us define z -- e = et where t-- it
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t -- - it , so t is Euclidean worldsheet time
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, we can recover looks by taking lziomotztffki -010.- O ) = fairy e-

t
Vtfkjit I 10jk) . Let's try it with the photon :
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The pattern is clear : for physical state 147 durfee operator Vy to , we should have
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An analogous statement holds for
"

out " states
. Looking at the Tachyon, are have
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The picture is that we prepare states by acting in infinite Euclidean past for future) with vertex operators , giving us an
operator→ state map .

Euclidean time evolution operator e- tho suppresses States with larger values of Lo, so infinite t- evolution projects onto lowest - energy state (after rescaling) .
This is frequently a useful mechanism in QFT.

This is partof a totally general part of Conformal Field Theory , the
"operator- state correspondence". The general construction would

be
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Remark : closed string version is analogous . Now a primary operator of dimension fh.hn ) is an operator transforming according to
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We're ready to look at our first string interactions : J-pt . vertices .
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Here we had to divide out by a divergent
"

volume
"

integral . This should have been expected, because I - translations of Vtfk.- t) are residual

gauge symmetries (they leave the past & future states invariant ) . Hence we "

divide by infinite volume ofgauge group
"
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