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Vacuum String Field Theory and D-brane
Solutions

Work with L. Rastelli and B. Zwiebach: (hep-
th/0012251, 0102112, 0105058, 0105168)

(Reviewed in hep-th/0106010)

Related work by Gross and Taylor: hep-th/0105059
010403

o

Object of Study: D-branes in-bosonic string
theory

Space-time background: Described by arbitrary
2-dimensional bulk conformal field theory (CFT)

S— et

A D-brane in this space-time background: De-
scribed by some boundary CFT (BCFT) i.e.
a CFT on the upper half plane with specific
m@::amqk condition on fields on the real axis

Boundary condition: determines which partic-
ular D-brane we are describing.

e.g. in flat space-time:

e Neumann b.c. on a coordinate — this co-
ordinate is tangential to the D-brane

e Dirichlet b.c. on a coordinate — this coor-
dinate is transverse to the D-brane.
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Throughout this talk we shall work with a fixed
bulk CFT, corresponding to some fixed space-
time background in bosonic string theory.

Each D-brane in this background contains at
least one tachyonic mode. (<, 10>)

LocAL
noamgc«m“\,gma:\_cq«_ of the tachyon potential

describes closed string vacuum without any D-
brane.

— Around this vacuum there are no open mg:m
excitations.

Question: What is the action that describes

s

the open string field theory action expanded
around the tachyon vacuum?

®

Proposal for SFT action around the tachyon
vacuum

Let BCFTg denote a specific reference BCFT
coresponding to a particular D-brane in the
chosen space-time background.

H: Combined matter ghost state space of the
first quantized open strings associated with
BCFTy

String field |W): A state of ghost number 1 in
2 -

N—

Action:

mg = iIe_@_é + SV 5 )]

(-|-): BPZ inner product in BCF Ty

Ax B : Witten star product: A map from HQH
to H

g. open string coupling constant
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m” An operator made purely of ghosts and
satisfying a set.of conditions:

14a) 92=0

(b) Q(A*B) =(QA)*B+ (-1)"4A*(2B)
n4: ghost number of |A)
(c) (QA|B) = —(-1)"4(A|Q|B)

These conditions guarantee that S(W) has
gauge invariance

?enm_>v+_e*>v|_>*ev

e

2. Q has trivial cohomology.

— guarantees that there are no perturba-
tive physical open string states in the vac-
uum |W) = 0 (which.describes closed string
vacuum without any D-brane).
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