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Singular Gauge Transformations and Multiple-brane Solutions in Bosonic Open SFT

We study multiple-brane solutions in bosonic open string field theory.
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These are obtained by singular gauge

transformations. We discuss relations between the multiple-brane solutions and the singular gauge transforma-

tions.

1. A

HARFUZIX 4 D DTy, BRI, N7, 590, LT
BOPFELTVWS., 2O bENOREFIMIERZITE
KhhroTWiaw, BHORTHOHEEL TD—2FEWHE
DE/NREFTH BFN T %2 BT, RESDRWVWRF72E
HEAB L, HOOHMG (—BAHNGER) 28T SR
METERVWHBPELTLES> I THD. ZORE
ZEELCEOOE FiE R L D SaH e U CikEL R
Nh 5. LG & IZFRNT & Sb T TR, —IRITDHL
MO 2R -0, BELEZXDHMTHS. TLT, &
T DEE, FRFIZZTNETNOFEEORM F2EA LR
IR S o 7208, HERIC B W T T RTOER T

DEDIRENIZ & > THND.

ZTORIZIF2HEDH D, DD BHHVZIL (FK) &
DR WU (L) Thd. B0 OBER LM
CUTHHZZEZAS &, HXEEZXA TSR TDOIRG

WFEFJ%%K EEMBER G2 EZ D L, D

LM EOAEEEHTHLDIIHDE. ZOHKONHE
7&5%%0) Z & % Dirichlet 3544 & v, D-brane & I
BRI R E S XD &L OWRTH 25 IRT T
BNEWTRWZ EBDORDEDT, A (RY VK

ZBWT) 2 TOZEMEZEHITD WD T i, 25 ot
® D-brane EZBIAFINTWE WS Z 2 iZhD. £
7= D-brane OME X F D _EIZIFEL TWABIKZFHRN
Ebhhs, FlzE HEEOE—NICEEOHRELATDH
DARLERR XA VINRE—RPEFEET DI EVD Z LI,
D-brane " ARZEZE WS L TH 5.

NHEIIESEE —DOWD, TO FOEHHE L TEHS
NTWs. 2 CHEIRN KRS LEII RS, EN
ML DO (String Filed Theory, SFT) & FEIEh
TWAHGRTH D, T DFED GO % AT 2 W 7281
RELT Sen BFHUZZXFA VEME VWO EDDDH B
[1, 2]. & A V& 1& D-brane RIZFASKD RN E R X
FAVE—RPEELTOVARENLS, KOVLETEFA

VHRHET - Bg (%) - Yt
ZHKX - #8 - P

VBN EEHRHEE R ORBIIBIBRTHS. £ T
i, FROEHEL R <R D fE> T D-brane ® 72\ F2E
WEET B L ETHh5H. ZOBRIL D-brane DIF
ELTVWEEZE (EENESE) &, D-brane D A 7z H2%E
(Z¥AVEZE) WS, BELHOEEDOREREHRL
TW5. ft-> THROBOMRIE, HEEEFLHDRES E
DA% RS EENGZ A 72, FREBERN 22 bfﬁxb
RHEERTH D, BRI e LT, BEREE L
FAVEELLDIXIVF -, JH X 72 D-brane O T *
NF—=RTHBLWVIEHED CELEIHEZ I TR, #E
fRE VB L5 TH) INTEX[3, 4]
INEVERTAROBOHRIIRY VTHB. Z
NIF7zNVIAVEETRVEBTH D HEIFEHBRL A
L\ﬁwﬁmﬁﬁéﬁ§W@%@@%%@%@@@%@t
IRBWHERTH L. 22T nws, 7zl
ZAUEEOGOHROEREITEE L\ [5, 6].
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2. KOG OEBHRDAE

KOEOMERIIEEIGIC Lo T ZFRT 5. TDiX
BeldobopIIRBE—FELRLHIT-EDEEX
5. 5535 U AEM L Witten iIZX > TUFD LS
ZEr N (7],

S:Tr[%\II*Q\IJ—i—é\II*\II*\II], (1)

ZZT Tr 3G 28T 2 A, Q IX BRS £2#0
F v —, x FELG L RG R 72REIGIC T ARTH D,
* LI D, Eii%@ HEELERS OB L5 ITE
EIND. Q DEEMIC , ZOERIELITRD & 5 735k
BN 2 RN — /ﬂ@ODTTT STHD.

AU =QA+TxA—Ax0T. (2)
ZITT—UNRITA=R—ALEBTHE. 72, AR
DF—VEMIU =N T2

U =Ux(Q+UxU ! (3)
THd. £/, ZHITHT 5EBAENIUTTH S
QU + U T =0. (4)
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3. RELRT—IKH
HOBOHEEIZBEWT, M ST WS HEEHEXDOMED
2HEDWNL DNIZLATND & 5 72 pure-gauge D% LT

W5,
U=UxQU! (5)

= VBB, Tibh U CRREEN R WES, ZOFE
U7 fild, HIZ2MR U = 0 EYHKIZEMiTh 50T, 2
NELEEFZHHBMTH S, Lhr L, U IZREELDH 215
&, B L I ZYEES R TH > TH X\, U OFf
B BRI D ke UTEEEm 2 W 0%
EZ5 (8. Ukl K & &Ehrh 5548 (9], OB ckx
D3ZDOBBNK -0, £/213 K - —co D& EIZ K™
DESIRZFES LRETHDH LTS, 2O m 2L EM
EWVWW K — 0 DRDOZEMZ my, K — —oo DIFDZ%
HMEZ me £ELS L, 2ROLEMIE m =mo + Mo &
5. BIZIEU OFD K QBB (K —1)% = DL &
Em=+1+0=+411%3.

4. Multiple-brane f#

Murata-Shcnabl 2 & - T D-25 brane 28 N D &
EDOIXNF—2HETHMAROIT 5Nk [10]. Z
@ & 5 4fi# % multiple-brane f# &\ 5. Z Z TR
THMHAUZ, FEMEE ROy — VAR U 2HHLTY
% pure-gauge D % U 7z multiple-brane fi#1Z 2\ T,
FFIZ D-brane OB A 0 B, 1 #, 2 MDOIFIZ DWW T
iEimd 5 (D-brane DA 0 MORIE & ¥4 v H2E
fig, 1 MR IZEE R E 2R, 2 BDIEIX X 7V brane
fR LR . RTEI CREEM OFE I W22 EME m X
multiple-brane f# Tl D-brane O BEUZHJE L T\ 5.
Figl ZREEZ2F OV -V EBIZ LI DB ONDEE
m=mg+ Moo = —1,0,1 22D mgy & Mo, » —1,0,1 D
WPACE . Figl KBVTHORAI L > TEXNS
7o VEEE, U om0 K OBIEH (K — 1) x &, B0
REHNZ &Ko TRIND 7 —VEHE (1-K), Rdid — %
TH5. Figl IZHBIE3 D07 —VEHIZ X > THEIFR
LTED, MDORENZ L o TRINE T — VLI L &
ODT —IVEHOREIZ ST WS. £72, Mg = Moo DAL
IR 2 TR I N TV A3 inversion XFME [11]
IZ& o TRIRL T3, inversion WMFMEIX K & £ & A
NEZDNFMET, 0 L IERKORRMEZFIZLTWS.

3 BRIIZ#EL &, U =Bxc+cx BxG(K). K,B,cl3th¥
NIANKF—EHRERT VYV, KIT—A M I=ZA EHLIZL
=B THY ,G(K) 1k K OBETH 5.
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Fig.1 Each point in this graph represents a
multiple-brane solution and each arrow represents a
gauge transformation from the starting point to the
end point of the arrow. Each pair of Parallel arrows
represents a same gauge transformation. Solutions
on a common dashed line represent solutions with
the same number of D-branes and solutions which
are symmetric with respect to the dotted line of
Mo = Moo are related by the exchange G(K) for
G(1/K). For the definition of G(K) see the foot-

note 3.

5. £&HESEHDRE

RV VB DG OB ERIZ B 1) 5 multiple-brane fi# &
FRMEZ RO 7 — Y EBHBOBRIZOWTEHRm L7z, Th
1&, D-brane O E S EZE O OB ZERL TH
O, FEEHRNTH 5 7-OKDGOEGRM S TIEOFEMRT
H5. SHOPEL LTI, &HDZVHED D-brane ®
54 O, D25-brane A D BEIZDOWT DHEMN
HETHS.
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