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1. Introduction

* Motivation
We would like to construct closed superstring field theory.

* Closed Bosonic String Field Theory (SFT)

Light-cone gauge SFT Kaku-Kikkawa

Saadi-Zwiebach,
Kugo-Kunitomo-Suehiro

Non-polynomial SFT

HIKKO Hata-ltoh-Kugo-Kunitomo-Ogawa

OSp invariant SFT W. Siegel
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1. Introduction

x Motivation
We would like to construct closed superstring field theory.

* Closed Bosonic String Field Theory (SFT)

e |ight-cone gauge SFT Kaku-Kikkawa

Saadi-Zwiebach,
Kugo-Kunitomo-Suehiro

® Non-polynomial SFT

e HIKKO Hata-ltoh-Kugo-Kunitomo-Ogawa

® |OSp invariant SFT|———| superSFT | W. Siegel

Why OSp invariant SFT?
In OSp invariant closed bosonic SFT,

we can construct D-brane states.
Y.B.-Ishibashi-Murakami
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2. OSp Invariant String Field Theory

W. Siegel

* Light-cone gauge String Field Theory

Xz-, i

® action

d :string field
g :string coupling

1 0 . 1
K=—|—-ta=+Lo+Ly—2)=— '
a(2&8t+ 0+ Lo ) a( t
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OSp extension
(Adding topological sector)

XX X X x€ XS

p=+"-"2 .25 /

-\ ' topological

0(24) — OSp(25,1]2) BRST ~ MC~" € 05p(25,1]2)
0(25,1) — OSp(26,2[2)
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X Xt x" x¢ x° sector
general states in this sector

17

Yo fipp, pC, p©)

M cohomology class
0) ®1

® two point function

(0j0) &5

_ / dp*"dp~" dp®dp“
B 2T

p_l_//p_// _I_ /Z:pcpc — {MC_

Parisi-Sourlas formula
Parisi-Sourlas, Kugo

/ dpt dp~" dpcdpé

- Fpt'p~™" +ip®p°) = F(0)
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OSp extension
(Adding topological sector)
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o BRST symmetry

1
35| B) = MO |®) = Qp|®) + g

QB:Q50+W<&@

87

e BRST invariant observable

< da - _ _
oty = [ 5 [dfa w0l @ . (DDFla(t .o 6)

gh: X¢ X¢ »(DDF|DDF),, = 1
m: XH
® Free propagator

(O1(t1,p1)O2(t2,02) ) tree
de i C 2

(27T)26526(p1 + p2)

B p1‘|‘M2




3. OSp Invariant Superstring Field Theory

* Light-cone gauge (NSR formalism)
Xt X1, X
T (i=2,...9)
Ut
gauge fixing
Xt (r,0) =t —iar

Virasoro constraint

I R-sector : integer

L,,G:superconformal generator .
£-SUP J NS-sector : half integer
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X NS-NS sector

Light-cone gauge SFT X7, x~.x°
T,
A

OSp extension

) 9 )
(R R UL (T T T

~

O(8) — OSp(9,1[2) . |
0(9,1) — 0Sp(10,2/2) VLYY

“Lorentz transformation” (+, =) < (+",=")

OSp invariant S¥T




e BRST transformation

55|) = £ MO |B) = Q)

- super A : constant
@ = s A =1 for NS-NS sector

e (Observable
O(t,p) = /_OO %&/dpcdpcgh(()! ® w(DDF|®(t, ar, p*, p, p©))
® Free propagator

(O1(t1,01)O2(t2,02) ) froe =




* R-NS sector (NS-R sector)

Light-cone gauge SFT X", x°. X
AT
Ak

OSp extension

* B ¢ ! =" c .C o
o) —ospoap) LU ?RST M

1/ ~ !
)

S fel s
0(9,1) — 0Sp(10,2]2) v v ) caffcel

“Lorentz transformation” (+, =) < (+",=")

OSp invariant S¥T 2




® (+'.-".C.C) sector
zero mode

~ 7 ~ 7, a . a
7pcap07¢0 7¢g <¢O — T A, @D()C:Z )
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® (+'.—".c,C) sector
zero mode
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Parisi-Sourlas mechanism
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® (+'.—".c,C) sector
zero mode 9,

1" o _nn ) 1" a ] a
p+ y» P 7pC"pC ¢o 7¢OC< (—)i_ — PN w()C:Z )

Oy oS
Parisi-Sourlas mechanism

o Adding 4+4 directions  (+".-".C.C.+.=.C".C)




BRST transformation

cohomology




BRST transformation

cohomology

e two point function

/ dp™" dp~"dp® dp” / dp*'dp” dp”dp” it (aptp " 2O 2ty —2in' )
) 2T

y / Ay i dvg diy
2T




BRST transformation

cohomology

e two point function

/ dp™" dp~"dp® dp” / dp*'dp” dp”dp” it (aptp " 2O 2ty —2in' )
) 2T

=1

y / A A A dipy | (v g v v )
2T




Light-cone gauge SFT X, x~. X
T,
A

OSp extension

“Lorentz transformation” (+ —-) < (+",-")

w wc LR
G0 T T WY Y

cancel
1 / /
—§@MG‘+A%”W




e Observable

oo

gh:(C,C,C",C", +', ) dp*'dp~'dpCdp©dp® dp© dy§’ dy§ dig’

m: W 23 12
® Free propagator
—iV/2G

pi + M?

(O1(t1,p1)O02(t2, P2)) free = (2m)%°6%° (p1 + p2)

V2G2:Dirac operator

/ Ay§” dvS dvs i (vg'vg+ 2 ope) _ V2GE
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e Observable

oo
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® Free propagator
—i\/2G

pi + M?

(O1(t1,p1)O02(t2, P2)) free = (2m)%°6%° (p1 + p2)

V2G2:Dirac operator

/ Ay§” dvS dvs i (vg'vg+ 2 ope) _ V2GE
2%y ——— «
T — o0

/ 4 , . ,
T"—0 ~ — 3058 G

picture changing operator
~ (o) Gy’




4. Conclusions

*10Sp invariant Superstring Field Theory

~ Light-cone + (4+4)-directions

® correct two-point functions

“picture changing operator” ~ 1

R-R sector ?

N-point amplitude ?

regularization ?

D-brane states ?




