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|. Introduction and motivation

LCSFT and MST seem to be closely related in a sense. We concentrate on their interactions.

Green-Schwarz-Brink’s
light-cone superstring field
theory (LCSFT)

a2

Given by oscillators explicitly:

I |H1) = Z*Z7"(Y)|vs)
Q) = Z's*UY)|vs),
Q1) = Z'5%(Y)|vs).
g 1 -
0X*(o)|vs) ~ |o— oing|22%|vs),
— . 1 ~ .
a3 0X*(o)|v3) ~ |o— oint| 2Z%|v3),

3-string vertex

L1
A%(o)|v3) ~ |o — Oint| 2Y %|v3) .

Joining/splitting interaction

With an identification: |vg) > oo, |R) ¢ 1,

in the bosonic sector, we expect the OPE correspond to
(Rlvg)|vs) ~ (---)|R)|R),
(R[(R|v3)|v3) ~ (--)|R).

Exchange of eigen values

Dijkgraaf-Verlinde-Verlinde’s
matrix string theory (MST)
twist/spin field
(7' FI5)

OPEs:
8X(2)a5(0) ~ z~2riG(0),
8Xi(2)a5(0) ~ z 1o7(0),

1

09(2)5%(0) ~ z_2\/1ﬁ72d2&(0),

2 (2)29(0) ~ 27169,
24(2)x2(0) ~ 27 14%,
q . _1 1 Q
Zz(z)Za(O) ~Z 2—\/2_?:'72& ac(()), 000 4

d—2
- _ - 1
06(z,2) - 06(0) ~ [|z|1/4(ln |z|)1/2}

Investigations of the correspondence will be useful for developing both LCSFT and MST.



Il. LCSFT/MST correspondence

More precise correspondence at least at the linear level with respect to |v3):

Z'ZI|vg) + TIF v?’?(Y)|'v3) < 235?
bosonic sector Zi|'v3) o Ti& ferminic sector SIL.C.L(Y)|'U3> A 2?2?'
§w(Y) |lvg) > iy e
m®(Y)|vg) < 2b

Z'v3) & oft

[v3) = (2m)%6(c1 + a2 + @3)0®(pi + 25 + PHOPAT + AT +AF) 7 =P - aum ) o niGa",
w 2@ INTa@LEOINT GO LN (@O aONP—Z0P? 27 pi _ a1 Y a7 tnNga{Y,

I(r) 1 L TS —d I(s) -1 . gr L(r) a _ AG __ @123 -1 _15raIl(r)a

et Q-n oy n2NEm™2Q ) —vIA Y o 'n2NLQ 10). Y®=A 5 2o m? NrQine,

@123 = aqazay, PP = oyph — agpl, A% = aidg — ag);.
We found a concise expression of the prefactors:

¥ =[] o= (el port® ) = ( v (Y) Z'(““2?:)._%S""’(Y)) :
@a),(b)  \ [sinh¥laj [eosh¥lyy )\ (—ap9)~2598(Y) mP(Y)

1
2 2 _a~ ~ ~ 0 . ~a~b | ~b~ b
YE( ) Y9%, 7% =AYb =( j “”), ¥49° + 777" = 26116
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With this prefactor, the space-time SUSY algebra is satisfied at the linear level:

QEIQE) + QBIQ%) = &G + QB1Q%) = 2|Hy)s%, QEP|QY) + GLPIQY) = o.

What about the correspondence at the quadratic level with respect to |v3)



lIl. Contractions in bosonic LCSFT

At the quadratic level, we have explicitly computed two types of contractions.

(Rjvs)|vs) < |B) | B) canbe proved by D NVailNjm = 8"™8", 3 NpN{=-Ng;, > N{N;= (c23) 1270,
(R|(R|vs)|vs) x |R) It It ™

In order to evaluate the divergent coefficients, we regularize them by T :

6
Using the Cremmer-Gervais identity, we evaluated as We computed the 2-tachyon diagram at the one loop level using
N33 2 d—2 the Mandelstam map: p(u) = |asz|(log¥1(u — Ug|T) — log 91 (u — Us|T)) — 2miayu,
det™"T (1 = Nj,Ny)| ~ 7% T = pu) = plus)y Golus) =0,
o3 N3 ,(1-N33,N33,)~1 (P1+p4)? d— where the torus modulus is iz T
R ~ 1o T)~"7 6" Ap1 + pa) € Soglsmtraricy’ ¢t
The results:
LO+I® _d—2 T (OLED) — TP 4i@ d_2

(Rle Tl 0 ) 1 pg) vg) ~ T (1og 7)) * |R)|R), (R|(Rle™a1" 720+ gy o T log ) T |R).

They correspond to the OPE of the twist field!

Note : We fixed ar (ag = —a1, a5 = —axg) . <> In OPEs in MST, we fixed (m,mn) (label of string bits).

Comment : In the HIKKO closed SFT (d=26), the coefficient of the idempotency relation for the boundary states is roughly

T/2
—

a square root of the above: 5
|B)ay *1 |B)ay ~ |a123| T7° |B)ag+as




|\V/. Contractions in GSB LCSFT

Here we consider the fermionic sector of GSB LCSFT.

Without the prefactors, {R|v3)|vs) o< |R)|R), (R|{R|v3)|vs) o< |R) can be shown similarly except for fermion zero mode.

For computation of the prefactors including fermion zero mode, we have used Fourier transform and Fierz identities such as

P - 4 \*
[cosh¥];;[cosh ¥, = 274 Z (2 )| f,: P (cosh ¥ §%1°"%2p cosh Y)ij = 6irdji (—) B(Y) + o9, .-
a—0 (2p)! Q123

The results:
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. . 1 &k .
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23%

“Qéébn - (L(3)+ Lg ) gitt ih 1 d ai _ :=b 1 : ~d
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z

The correspondence is consistent with OPEs of the spin fields!

V. Future directions

« More detailed correspondence? (ar, Pr) > (m,n, [ do,N),---
« Higher order terms of GSB SFT and MST? H = Ho+ gsH1 + g2Ha+ -+, Q%= Q& + g.Q% + g2Q% +
{Q% Q" = {@% Q% = 2H4, [Q% H]=[Q% H]={Q*Q"}=0.
* pp-wave background?
» Covariantized GSB SFT ? (using ""pure spinor"?),...
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