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Results of the paper 



Bootstrapping W-algebras (1985) 

• Symmetries: Virasoro + new primaries. 
• How does the new algebra close? 



Bootstrapping SW-algebras

• SW-algebras are simply supersymmetric W-algebras.

• Symmetry algebras of the worldsheet theory of 𝒩 = (1,0) strings.
• Adopting superspace conventions:



G-structures

• Why G-structures?
• In supergravity, we want the compactification to preserve susy
• This requires the existence of at least one globally defined spinor field 𝜂 
• Spinor bilinears:

• Roughly, more in general: 

G-structures → A set of globally defined, no-where vanishing 𝑝-forms



G-structures

• Example: SU(3)-structure (includes CY 3-folds)

• Torsion (or: NS 3-flux) 𝐻:



G-structures

• Example: SU(3)-structure (includes CY 3-folds)

• Torsion (or: NS 3-flux) 𝐻:

Special Holonomy! 
(CY 3-folds)



Worldsheet CFT and special holonomy

• These algebras are well 
understood.

• They rely on free-fields 
realizations.

• Usually affected by 
«pathologies» (e.g. closure up 
to null fields ideals).

Shatashvili-Vafa 
algebras 
(1994)

Odake algebras 
(1988)



Introducing a generic torsion

• Consider the classical worldsheet action:

• The action is sensitive to the G-structure via W-symmetry:

G-structure 𝑝 + 1 -form!



W-symmetries

• For each 𝑝-form, we obtain a Noether current

• We can write commutators which translate into classical OPEs



The broad picture



Example: a bunch of vector fields
• The string background is endowed with an 𝑂(𝑑 − 𝑛)-

structure, so we have 𝑛 vector fields and a generic 
torsion 𝐻.

• To each vector field we associate a covariantly constant 
1-form:

• So we have 𝑛 new W-symmetry Noether currents

• The classical OPE reads: 

        



Example: a bunch of vector fields
• We add a current for each vector field.

 
• The SW-algebra is generated by:

• The OPE Ansatz is: 

• We interpret this OPE as the all-loops completion of the 
classical OPE.

        



Example: a bunch of vector fields 



State of the art



Take-home message

• Some geometrical features of the string background are encoded 
in the G-structure and in the torsion.

• These geometrical features are encoded at the CFT level as a 
symmetry enhancement of Virasoro to a W-algebra.

• The details of this connection are difficult to track down.
1. Engineer a torsion for exact computations (ex. WZW models)

2. Work perturbatively in ℓ𝑠 using W-symmetries (ex. this paper)
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