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Vacuum string field theory
and the Sliver State

— Avatars of M-theory —

B. Zwiebach

Over the last couple of years the tachyon
conjectures of A. Sen have motivated much
work. In this work we have both refined both
our physical understanding of the role of the
tachyon and the tools needed to deal with
such issues in string theory.

It now seems very likely that string field
theory provides a correct non-perturbative
description of all phenomena related to
tachyon condensation and the associated
D-brane physics (annihilation, creation,
branes as tachyon solitons, etc.)

Thus developing further string field theory is
a promising avenue to learn more clearly the
lessons of tachyon condensation, and to
obtain a complete and satisfactory
nonperturbative formulation of string theory.
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How about open string background

independence of string field ,ﬂ:\m,oﬂm...\,

Two possibilities:
1) Do not choose a background.

This leads to boundary string field theory (BSFT),
developed by Witten, Witten-Li, Shatashvili. (At
present known only for certain fields and interactions.)

2) Choose a “background”

e Backgrounds having certain number of D-branes.
Can formulate conventional OSFT (Witten, 86)
using the appropriate BRST operator Q. Many
choices, most canonical perhaps is D25.

e Can use the tachyon vacuum, giving rise to
vacuum string field theory (VSFT). The tachyon
vacuum is the unigue endpoint of all processes of
condensation of bosonic D-branes.

More exotic possibilities: Backgrounds with infinite
number of D-branes (good for K-theory—Witten).
Purely cubic OSFT 7 :

In this talk I will discuss VACUUM STRING
FIELD THEORY.

The subject matter was developed in works of
Leonardo Rastelli, Ashoke Sen and B. Z.

hep-th/0012251, 0102112, 0105058,
0105168.

Related work of Gross and Taylor
(hep-th/0105059, 0106036) will be presented
by Gross.

There is also relevant earlier works by Rastelli and B.Z.
(0006240), Kostelecky and Potting (0008252) and
interesting recent work by Justin David (0105184),
and Y. Matsuo (0105175,0106127).

This talk will deal with the structure of VSFT, and
with the sliver state, viewed both geometrically and
algebraically. Half-strings and projectors will also play
an important role. Will skim the representation of
multiple D-branes.

Ashoke Sen will describe later today the construction
of VSFT solutions representing rather general D-brane
configurations, mostly in the general geometric
approach using key elements of BCFT.
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String Field Theory around the tachyon vacuum

Proposal for an action:
1.1 1
S(@) = —= [P, Q@) + (P, D xD)],
g5 2 3
where Q is required to satisfy:

e Q is an operator of ghost number one build solely
from the (c,b) reparametrization ghosts

e Gauge invariance conditions
0?2 =0,
Q(A*B) = (QA)x B+ (—1)*A*(2QB),
A @\_., .Wv = |A|V}A\f @mv .

e ©Q must have vanishing cohomology.

But what is & 7

In general, choose a CFT representing any (classically)
consistent closed string background.

Choose any specific BCFT representing a D-brane that
can exist on this background. Call this the reference
BCFTg open string background. & is a ghost number
one state in this reference BCFTy.
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