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I comments on the gmerd picture

In string perturbation theory we are
interested in the amplitude for the scattering
of asymptotic in and out states (the S-matrix)

We have discussed a number of ideas and tools

for computing amplitudes.

wrap up this chapter on interactions with a
number of comments on the lessons learned and

on the gmwat picture for scattering amplitudes



To study string amplitudes are an
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Moreover
, by a Wide rotation together with wise

coordinate changes we map the brunttian wolrd

sheet into Euclidean world sheet and the
amplitudes have now an interpretation on this

Euclidean world sheet
.
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The string perturbation series is a g.my expansion
For example

,
for the dssed string

tree Hoop 2- loops . - .

0 0

. 2 glad

•

*
.

=

go ¥ tgi
'
÷

.

+g e- .

without f to
boundaries

+ gum overall topologies of Riemann Mr falls
with f
boundaries

it
= g? + go

'

.
.

.

+ . - -
.

i.⇒ ¥⇒



At each order in perturbation level : tone diagram
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however low genus isn't a bad (we did free level examples )
Hosp amplitude calculations are rather interesting )



Remarks .
-

① -0M diagrams now order in perturbation theory

③ Deprivation limits look like mango Feynman diagrams
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③ Generalization of DHS duality



④An interesting gmwalitahion of DHS duality
is the opt duality
consider the following 1 - loop 0pm shiny
amplitude : the annulus amplitude

say for a incoming string states in ,m and two
outgoing shiny states <3
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But topologically this is the same as a

cylinder so instead we can reinterpret this
one bop open string amplitude as a tree level
mm -
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③Final remark : hV behavior (see D Tong's
lecture mths )

• . NV - limitmess holds tsr all top diagrams
up to 2 loops

.

↳ 2 - bop finite theory of gravity
interacting with matteo in higher dins

However so far there is m proof for all
loops
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Next : strings in background fields


