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④ Interactions

4.1 Generalities ,

4.2 Vertex operators : introduction o

4.3 Vortex operators : open string a

4.4 Thestate vortex correspondence o

4. 5 3- point interactions i

4. 6 4- point tachyon amplitude pmshing)
4. 7 Comments on the gmwd picture
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[ dtei""' ! -ito ??
Lo - I

Amlogy in QFT in Schwinger proper-time brmahim :

% , ei
""" '

=

;
^ to avoid poles due to

rotate the Wintour of integration on shell particles
E- it

as long as ptmlso il
blow threshold Gr production o

✓

-

{dte
""" =L

phtm
'



talk
,
Ki
,
14
,
Ku) = got t.org/VsIDffIdTei"" ') Vio) to;k,>

= gokoi-kylv.io#Idtei"" - it') Vio) to; as
"

rotate contour t - -it
V

0

= go
'
co ; -Kit Valo) dt et"

" '

) Vaio) to ;k ,>
= go?{dtcoj-kulh.io ) et

"
Udo) e-

the
Io ; k,>

= got It to ; -K, I Vslo) Witt to ;k, s
all operators are now in Yan world that time



The amplitude now has an interpretation in
Euclidean worksheet.
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Modification to the transformation rules of
Vortex opwatsvs :

Recall that a vertex operator VIII transforms as
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let's try to discuss conformal transformations and
the gang fixing procedure in more gmerhity :
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Of particular interest for us is the fact that the
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We say that coin is the ¥spaa of
conformal structures on the UHP with four marked

points .



Faded - Popov gang fixing :

We could have written the four point amplitude as
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Cyclic symmetry : an elegant way to make the

cyclic symmetry of amplitudes manifest is by

introducing the map to → w=izt
which maps UHP→ unit disk
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Next 14.7J Gmwal comments on amplitudes


