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String Field Theory (SFT)

* bosonic SFT [Witten(1986)]

1
S[9] = —(2.Qp0) -
* modified cubic super SFT [Preitschopf-Thorn-Yost

Arefeva-Medvedev-Zubarev (1990)]
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KBc algebra in SFT

e Schnabl(2005): tachyon solution using sliver frame

e Okawa(2006): notation simplified, a class of solutions

Bec+cB=1, B*°=0, ¢ =0
QpB=K, Q(QpK =0, ((pc=cKc




Erler-Schnabl solution

e “phantomless” tachyon solution (2009)
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E = -8[®] = 53 O D-brane vanishes




ldentity-based marginal solution in SSFT

e asolution in super SFT using supercurrent [I.K.-T.Takahashi(2005)] : a
super extension of Takahashi-Tanimoto’s marginal solution(2001)
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Wy = —VA(F)I + gQ‘"’CL(I«;,Fb)l

Fo(=1/2) = 2F2), vi()= | SZst@er@ @), )= [ 52

QYo+ Yo x Wy =0 :equation of motion in the NS sector
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SFT around the solution

e Action around an NS solution:

S[A, V] = S[A+ A, U] — S[A,, 0]

(A Y, A) + %(A, Y A« A) + %@, YUY + (A, YU % )

[QB — Q’J

In the case of our solution: @' = Qg+ [Ty, -},

-

matter parts of the super Virasoro generators are modified
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Algebra of L’ and G’

¢ The same form as the original super Virasoro algebra:

L L] = (m = n) Ly 4 55(m* = m)3mano

(G, GL} = 2L + 7 (4r° =)o,
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NS action including GSO(-) sector

e Chan-Paton factor using the Pauli matrix included

§10] = S (@QD) + 5 (®%) () = LTy

Y—2 — Y—2037 Q, — Q,0-37

Grassmann | worldsheet

parity spinor CP factor
¢ = (I)-l- O3 + b_o 2
GSO(+) GSO(-) even even 1
odd even 03
even odd O

GSO unprojected:
Non-BPS D-brane odd odd 01



K’Bc algebra

e We find the same form as Erler’s algebra (2010) using the original L, G

BC"‘CB:]., B2207 CQZO

G/QZK/

OB=K', OK =0, QG =0, Oc=cK'c—~?
By++v6 =0, ¢cy+~vc=0

BG'-G'B=0, BK'-K'B=0, GK'—-K'G'=0




Solutions

A primed version of Erler’s solution:

0 = VT (ef et B ) VT = VP ef o pe/T+ @ (VIBVT)

1— f"

In particular, we investigate a “simple” solution:

1 1 G
p— — 1
1+:G" 14 K’ 1+ K’
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Dgip = 7 __ = (—icG’Bc + Q'(Bc))
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Equation of motion

Calculation using the K’Bc algebra:

K/ / K/2 / K/ /
QP = \F(cK’c— 1_ff, = 1_?, 1_ff, (cK’c—VQ))\/ﬁ
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Evaluation of the action

Ay o / 1 ~ , 1 / €4 N , el
(Poimp@ Psimp) = —{cG Bc1 n K’Q (cG Bc)1 % N + (cG Bc1 " K’Q (cG Bc)1 e )
= —(1)+(2)
(1) = (¢G'Be,Q(eG'Be)) = =5 — = 1 1
T T ((1)7 \Ij)/ — <<(I) >>
(2) = (cG'BcG', Q' (cG'Be)G') = in? _ 727_11 1+ K 1+ K/

1 - 1 1 . 1
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a half of D-brane tension!



Details of evaluation

(PTY) = (_1)(6(<P)+F(<I>))(e(‘P)+F(\P)) (TDY),
: (—1) DO e(Qw),

= ST D) ((i)eli)e( i) -+
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[ ]
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(1) = —(v*%eK') +5(v% cOcB) — 4(cBy,vK'c)
+2(Bcy, 0cy) — 2(cBy, 0ve) + 2(y, K'ye)',

(2) = (By?, K'coc) +4(BeyK', eyK'Y + 2(Bcdy,cyK') — 2(Bvdc, cyK') + (B9, coc)

— (7", K'eK'")' — (¢Bv,070c)' — 2(cBy, 0%ye)' + (eBy,70%)"



Inverse of a string field 1+K’

L :/ dre~*+K") . “definition”
0

l K'— K, K] #0

t o0
K 5O P exp G / du / dt’fa(t’)J“(it’Jr%u)) 0)
—1 — 00

u-ordered exponential

F(tan(it + 7))

fal®) 2\ 2 cos? (it + 1) |

]
T
—~

N
~—

|
S

NI

S
L

T

d Qb w0
c = /C E )RR = / 4O £, () fo 1)




Sliver frame and star product

M IZ )
L sliver frame technique
| \ A by Schnabl (2005)
Fm " - arctanz = 2
P d h
-1 0 1 ~ z . _
1111 55 = () 90:) = (cos2) Pofean)
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Extended Feynman’s formula
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Note:  B(p,q) = /O dt(1 — 1o = ?((Z;)i(s))
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Evaluation using CFT correlator

(B~?, K'cdc) / dt/ dse™ "~ Sag (By2e 5 cdce*K"Y)
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Conclusion

o ) —{RUETHD 7z (super)current(l X %identity-based
marginal i O O ()55 5w 1Z B\ TK'BefWE z2 T
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Comments

e Dbosonic SFTDErler-Schnablfidz L X)L + 7 v —3 a v L CEEE A

(kinetic term: Erler-Schnabl, cubic term: Arroyo-1.K.)
L| FE Esplt Eypalf E Ep @33 Epg |§§/§

0 | —0.85247 | —0.85247 | —0.85247 || —0.654908 | —0.654908 | —0.654908

o | —0.914146 | —0.85247 | —0.85247 || —1.33686 | —1.38342 | —1.38798

4] —1.03467 | —0.787834 | —0.871988 || —0.532599 | —0.421667 | —0.358173

6 | —0.930637 | —0.787834 | —0.871988 || —1.55434 | —1.19306 | —1.08516

|| —1.06335 | —0.992052 | —0.983242 | —0.167462 | —1.14007 | —1.00745
10 | —0.904984 | —0.992052 | —0.983242 || —1.87271 | —0.919443 | —1.07258
12 || —1.10073 | —0.992013 | —0.984516 | —0.166042 | —0.850702 | —1.05767*
14 | —0.841643 | —0.992013 | —0.984516 || —1.83972 | —0.972165 | —0.933839%*
16 || —1.20564 | —0.99608 | —0.993936 | +1.83619 | —1.00666 | —0.92572*
18 || —0.709632 | —0.99608 | —0.993933 | —4.22806 | —1.01865 | —0.981341%*
20 | —1.39169 | —0.999595 | —0.093687 || —1.1971 | —1.02464 | —1.01792*
22 | —0.449641 | —0.999595 | —0.993574 || —0.188021 | —0.994601 | —1.00019%*
24 | —1.75829 | —0.997321 | —0.995001 || +12.4404 | —0.997754 | —1.01338**
26 || +0.0590093 | —0.997321 | —0.993171 || —24.5744 | —0.999148 | —1.02392**
28 | —2.46306 | —0.99769 | —0.993253 -
30 | +1.03342 | —0.99769 | —0.989787 E=2n"E = —21°5(®]
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