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Pure Spinor Superstring OPES inspired a recursive approach
-

L
Xwhere XU" =0

[1012.398]
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Inspired Non-linear fields that generate Multipartide fields

Ac(x,0),AY(x,0),F"(x,0),N((x,)
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Pure Spinor Superstring OPES inspired a recursive approach
[1012.398]

Inspired Non-linear fields that generate Multipartide fields

Ac(x,0),AY(x,0),F"(x,0),N((x,)

Capture the 1-point expansion of the field and KineMatic

factors!

Tree-Level -> *TrLNNN) * (1510.08843]

(x05) =2880, N
=

x*As
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Non-Abelian x' "Corrections found using Superspace Methods
↓ Cohomology

[1004.3466]
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Non-Abelian x' "Corrections found using Superspace Methods
↓ Cohomology

[1004.3466]

BRST Operator in PS = Simple!

a =xpc [hep-th/0001035].

&
Spinor Derivative

Da =da+Y(U8latm
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Non-Abelian x'"Corrections found using Superspace Methods
↓ Cohomology

[1004.3466]

BRST Operator in PS = Simple!

a =
xDc [hep-th/0001035].

Find BRST Closed (NOT EXACT) expression at Correct
Mass dimension

↳Obtain the Perturbiner expansion
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Non-Linear SYM is built from the Spinor
and Vector Covariant derivatives,

Mo =Do-Ac, Tm=Crm-Am

We impose the following Constraint,

31c, xp3 = Up To

[Witten '86]
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Using the Bianchi identity and the above constraint

Yields the equations of Motion:
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Using the Bianchi identity and the above constraint

Yields the equations of Motion:

j
We can use these for

BRST Variations --(Q, An] = [2m, x A] + (xUmNV)
+ [XA, Alm]
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Dirac and Yang-Mills:

VYp(Ym, N8] = 0, EmF= VSIY, IB
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Dirac and Yang-Mills:

VYp(Ym, N8] = 0, EmF= VSIY, IB

We can treat higher mass fields like [Mm, WO] as
fundamental,

11.
MRIN

= CTM, IM... MRIN]

↳They also obey Dirac+ Yang-Mills equs.

/
[2210. 14241.

Contains Deconcatenation.
PS Review



Generating Series

Callum L. Hunter (UoS) Non-Linear SYM December 8, 2022 7 / 16

Non-linear fields can be expanded as a his algebra
valued generating series With BC Coefficients.

21581.055627.italicfaithin algebra&
BC Currents generators



Generating Series

Callum L. Hunter (UoS) Non-Linear SYM December 8, 2022 7 / 16

Non-linear fields can be expanded as a his algebra
valued generating series With BC Coefficients.

# =EEi Ki.ipt.... A

Multiparticle BE Currents have correct pole structure,

kp =pxEY
From BEFoM/

[1510.08843].
P =i,z...lp
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Consider all terms of correct mass dimension

*It x' this is dimension 7.5.

Tm T

Als 0.5

Am I

FunI

IV* 1.5
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Consider all terms of correct mass dimension

*It x' this is dimension 7.5.

Use Dynkin labels to determine if in SO (10)
group structure.

an
Also Check Constraints
+Scolars
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Consider all terms of correct mass dimension

*It x' this is dimension 7.5.

Use Dynkin labels to determine if in SO (10)
group structure.

Find all allowed permutations +Contractions
* This

gives the ousty
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Basis labels:

[hep-th10205165]
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Example: I (XVI) (XUN) DOFF

Decomposition ->1(0,0,0,0,0) +....

Only a Single Scolar:

N/5r"N) /XrPN)FMulpr

I
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Example: I (XVI) (XUN) DOFF

Decomposition ->1(0,0,0,0,0) +....

Only a Single Scolar:

N/5r"N) /XrPN)FMulpr

Repeating this for all terms we can

think of gives 162
terms-AfterPS+ FoM.

I
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HigherOrder terms can often be re-writtenas
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Higher order terms can often be re-written as

lower order

E.g.DNFandDNI,NY2Cambe decoroon

*
sym.t Traceless

in a,b,
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After applying BRST Closure Fix last unknown
With 4-point amp.

S
BRST fixes the Correction

UpaMandelstam
in variansee
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After applying BRST Closure Fix last unknown
With 4-point amp.

The Final result gives.

J
2-Loop
*

4-point

Stringyoos Kin. Factor.

I



Outlook
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Connection between I and NO-N Corrections,

#M1** (AVPN) (XUFN) (X"N).

Find
ghost no 2 expression

+Match in Superspace
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Connection between I and NO-N Corrections,

#M1** (AVPN) (XUFN) (X"N).

(A) "Corrections in Pure Spinor Superspace
*Ansaty Over 12,000 terms

·Canonicalization difficult.
↳Would yield turbiner Expansion!

n-point.
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