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Open Boundary State (OBS)

[l, Matsuo ’05], [Imamura, I, Matsuo 06 ’07]
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Open Boundary State (OBS)
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OBS and SFT

D-branes in SFT

closed string field theory & usual closed string boundary state

[Hata, Hashimoto] [Kishimoto, Matsuo, Watanabe] [Baba, Ishibashi, Murakami] etc.

If possible, we want to deal with D-branes in OSFT

OBS might be a tool for dealing with D-branes in OSFT

Concrete roles of OBS in OSFT are now unclear




OBS and SFT

Attempt

* OBS as a source term in EoM of OSFT
QP +P xd = B° OBS = source of open string

* idempotency |B°) % |B°) ~ |B°)

the same relation as usual boundary state [Kishimoto, Matsuo, Watanabe]




OBS and SFT

Attempt

* OBS as a source term in EoM of OSFT
QP +P xd = B° OBS = source of open string

* idempotency |B°) % |B°) ~ |B°)

the same relation as usual boundary state [Kishimoto, Matsuo, Watanabe]

This talk

(Closed) Boundary State & Shapiro-Thorn vertex
[Kawano-Kishimoto-Takahashi] [Ellwood]

introduce naturally OBS to OSFT in the context of ST vertex




Shapiro-Thorn vertex




Shapiro-Thorn vertex

vertex specifying open-closed coupling

X—

(VeRPtve) = qveve) =

(conventionally, ((v""[V)|V°))

For (V°| :on-shell <VCWST‘(I>O> is gauge-invariant.
[Hashimoto Itzhaki]

<VCWST‘5A(I)O> =0

5A(I)0 — QB(I)O + [(I)(), A]*




Shapiro-Thorn vertex

vertex specifying open-closed coupling ¥

(VeRPtve) = qveve) =

(conventionally, ((v""[V)|V°))
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Open-Closed vertex
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Open-Closed & Shapiro-Thorn
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Both F', G map the semi-infinite strips to identical infinite strip.




Open-Closed & Shapiro-Thorn
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Both F', G map the semi-infinite strips to identical infinite strip.




Shapiro-Thorn vertex & OBS




Shapiro-Thorn and OBS
¥2H0) = |B9)
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Shapiro-Thorn and OBS
¥2H0) = |B9)
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Shapiro-Thorn and OBS
¥°°|B%) = |B°)




Shapiro-Thorn and OBS
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Shapiro-Thorn and OBS
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Shapiro-Thorn and OBS
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Shapiro-Thorn and OBS
¥°°|B%) = |B°)




Shapiro-Thorn and OBS
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Shapiro-Thorn and OBS
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Shapiro-Thorn and OBS
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Discussion




Discussion

* In the context of Shapiro-Thorn vertex or open-closed vertex

OBS(nothing state) naturally appears (can be introduced).

77710) = 47°1B°)

1

Can we obtain any important information about branes in SFT ?7?




Discussion
* relation to Kawano-Kishimoto-Takahashi, Ellwood

<VCWST’¢SCh> (VE|B¢) (V¢ :on-shell

1%)sch) :Schnabl sol. of OSFT (corresp. to tachyon vacuum)
By using 4°T|0) = 4°°|B°) etc. naively,
under (V¢| (on-shell) and %© [Ysen) =2 [0) 2!

seems consistent
In the calculation by KKT, E

only |0) partin [t)sch) contributes to <VCWSTWSC11>




Discussion
* relation to Kawano-Kishimoto-Takahashi, Ellwood

<VC’78T’¢Sch> (VE|B¢) (V¢ :on-shell

1%)sch) :Schnabl sol. of OSFT (corresp. to tachyon vacuum)
By using 4°T|0) = 4°°|B°) etc. naively,
under (V¢| (on-shell) and %© [Ysen) =2 [0) 2!
* How to interpret this result?

To what extent does (V¢|3°T |¢)g.n) contain the info. of the solution ?

on-shell closed vertex imposes very strong constraints




Discussion

- OBS : non-perturbative excitations on branes

brane 2

AN

e.g. D3-D(-1)-brane system
D(-1) as OBS

=

brane |

gauge field in open string emitted from D(-1)

!

instanton solution

EoM on two-intersecting D-brane system

(1)21 (1)22

QP+ PxP =0 @E(‘Dll <I>12)

solution ®1 < > instanon

relation with OBS 7




