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• Idempotents in Closed SFT       

• Cardy states:
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Introduction

D-brane ～ Boundary state ← closed string

HIKKO cubic closed SFT  (Nonpolynomial CSFT)

Witten cubic open SFT,  VSFT

Projectors (sliver, butterfly,…)

Boundary states
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“idempotency equation” [KMW1]

α3

α1 α2HIKKO closed string ＊product:

[KMW2]
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• 3-string vertex in Nonpolynomial CSFT

( n-string vertices (n≧4) in nonpolynomial CSFT? )

We can also prove idempotency straightforwardly:

← closed string version of Witten ＊product
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Cardy states and idempotents
• On the flat ( Rd ) background, we have ＊product formula 

for  Ishibashi states :

Conjecture

Cardy states   ～ idempotents in closed SFT

even on nontrivial backgrounds.
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• Orbifold （M/Γ）
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[cf. Billo et al.(2001)]

orthogonality of characters
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• Fusion ring of RCFT

[Verlinde(1988)]

[T.Kawai (1989)] unitarity  of  S
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• Comments

General idempotents:

different from Cardy condition

★ :  associative in group ring and fusion ring

＊:  non-associative in HIKKO closed string field theory

→ associative among Ishibashi states ( on  RD, TD, TD/Z2 )

Witten ＊ product: non-commutative in open string field theory

→ commutative among wedge states（sliver states）
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TD,TD/Z2 compactification

Explicit formulation of closed SFT on TD,TD/Z2
is known. [HIKKO(1987), Itoh-Kunitomo(1988)]

We can compute ＊product of Ishibashi states directly.

3-string vertex is modified:
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＊products of these states  are not diagonal.

→ We consider following linear combinations:
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• Neumann coefficients in the twisted sector
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Results :
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regularize

T/2

Mandelstam mapping:

[Asakawa-Kugo-Takahashi(1999)]

doubling
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Boundary 2

Boundary 1

Ratio of 1-loop amplitude:
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（※） Neumann type idempotents are obtained from Dirichlet type by T-duality :
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Summary and discussion

• Cardy states satisfy idempotency equation 

in closed SFT (on  RD,TD,TD/Z2 ).  [KMW1, KMW2, KM]

• Variation around idempotents gives  open string spectrum

(on  RD).  [KMW1, KMW2]

• Idempotents ～ Cardy states 

: detailed correspondence ?

• Closed version of VSFT? (Veneziano amplitude,…)

• Relation to the original HIKKO theory?

• More nontrivial background? (other orbifolds,…)

• Super extension? (HIKKO NSR vertex,…) [IKMW work in progress]
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“non-commutative” extension

[Kawano-Takahashi (1999)]

i.e., projector eq. with respect to the Strachan product which is

commutative and  non-associative.

feature of the HIKKO closed SFT ＊ product

KT operator which was introduced to represent noncommutativety in SFT :


