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TACHYON DyNAMICS (N OPEN
— AT o il S I St B = . A
STRING. THE ORY

(MWD REVIEW OF TACUHYON
CONDENSATION CONJTECTURES IN

&) SUPERSTRING THEORY

b) BoSoNIe STRING. THEORY

@ DERIVATION” ©oF TreESE
CoNTECTURESL USING STRING
FIELD THEORY
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OUR ORJITECT ofF ST UDV :

A CoOINCIDENT Dp- Db PARIR
N ' N JA/TOE:

> HAS FOVR KINDS OF OP&
STRING ExciTATIONS

EACH OF THESE OPEN STRINGS
CONTAINS A STATE OF m <o

b‘_fﬁ;‘? Tﬂn-{f
= TACHYONIC MODE Baw ks & Suschid
- G el & Gubharle

= CAN BE DESCRIBED BY
2 REAL OR | CoMPLE X FIELD
T wWITH NeAeTive Mass)®

> POTENTIAL WVCT) XAS A
MAXLI MUM AT T=0
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CLASSICAL
VAR

TACHY ON

- PoTENTIAL
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Q. Do ES VvVCT) XAVE A
STABLE MNI MUM, AND (F
IT DOES, WHAT PHVYSICAL
CoON FlaURATION DOES (T
DESCRIBE ?

CONJTECTURES : As
' STABLE

(M V(T) DoFs HAVE MINIMA
A

\ 1=/ .

I
L
1

V{(Toe) EXACTLY CANCELS THE
TENSION oF Dp-Dp SysTEM

(w_n‘u %+:ﬂ. =O}
5 TOTAL ENERGY DENSITY = O

e e
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@ THE MINIMA DESCRIRE Cloer
THEORY

STRING , VACUUM WITHOUT
ANY D- BRANE.

= THERE ARE NO PERTURBATIUE
OPEN STRING ExXCtITATIONS
ARO UND THIS MiN My

R THERE ARE SoLiTonN|c
EXC(TATIONS AROUND THE
MINTIMUM

~> THESE DESCRIBE LOWER
DIMENSIONAL D-BRANES

e.9. |InN THE PRECSENT ExAMPLE
WE CAN CoNSTRUCT A VORTEYX

SOLUTION [INVOLVING T (& A U
LIVING ON DD Sysrem)

AAUGE FIELD

TS DESCRIBES A D-(}4-3)
BRANE
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ANOTHER ExXAMPLE: THE KinNK

x

5 DESCRIBES THE NoN-BPS D)
BRANE (UNSTABLE)

SiMILAR ConNTECcTURES EXIST
For TACHYoON CoNDENSATWDOMN
ON e SING.LE NonN-BPSE D -BRAMNE
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WHY ARE THESE RESULTS
OF INTERECST?

e e

CONSIDER TYPE TB STRIN&
THEORY WITH A CERTAIN

NUMBER OF Do -D9 PAIRS
e -

S'PACE -FILLING BRANES

FuLL DYAMICS OF THESE
D3-Ds BRANES IS TDESCRIBED

BY AN  OPEN STRING FI€D THEy
CSFT)

= A FIEFELD THERY WITH o0
H+ ofF FIlE LDS

ACCORDING T THE CoNIECTURE
THIS FIELD THEORY XAS A

STABLE CLASSIcaAL GROUND STATE
WHICH REPRELSENE TYPE 1B
STRING THEORY WITHOUT ANY

D-BRANE BACKGROVND.
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IF wWweE EXPAND THE SFT

ACT(ON AROUND THIS VACUUM
THEN THE THEORY TDOES NoT
HAVE ANY TPER TURBATIVE

EXCITATIONS ALTHOUGH THERE
ARE o0 No. OF FIELDS

HoWEUER THIS FIE LD THEORY
HAS CLASS|ICAL SolLITON
5GLUT5N-§ WHICH DESCRIBE
ALL THE D-BRANES OF
TYPE 108 STRING THEORY

et

GtoPE: WE CAN ULE THIS OPEN
{STElNa FIELD THEORY TO GIVE
A NON-PEERTUVEERBATIVE DEFRINITION

\OF TYPE TR STRING THEORY )
—— . R

NOTE : OPEN STRING FELD THEORR
ARE MUCH TRBETTER UNDERSTDOD

THAN THEIR CLOSED STRING
~_ e~ TrrEFT PAET.

|'
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IN ORDER FOR THIS PROGRAM To
BE SUCCECSS FUL WE NEED TO
SHow THAT THIS STRING FIELD
THEORY CONTAINS ALL KNOWN
OBJECTS (N TYPE TR TP&TI'E:NG. :rHEn-Ey

@O D-BeRANES- .~

¥

® CLOSED  STRINGS @ " LU0y

BT
THERE (S INDIRECT EVIDENCE
THAT THEY EXIST (N THIS THEo

A SIMILAR PROGRAM CAN RE
SET UP FOR TYPE TA STRING THEORY

.

STARTING. PoINT: OPEN STRING FIEw
THEIORY FOR UNSTA BLE DD-BRANES
OF TIrA STRING THEORY
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Q. XMHow DO WE TPRovVE / EIND

EVIDENCE FoR THECE THREE
CONTJTEC TURES ¥

THE RE ARE VARIOUS - APPROA®S

-
LOON FOR MAL FIELD THEORY
RRENOR MALI 2AT 10N GRDUP FlLowy

ICETRINC‘L FIELD THEGF’-’-Y]
Encuaamuwn INDE PENDENT SET

5. NON-CoMMUTATIVE SolL(TONS
OF ALL THE APPROACHE S|

STRINaG FIELD THEORY SEEMS
To BE Mo ST ComPLE TE

~ XHAS THE CAPARBILITY OF
ADDRE SSING. ALL THREE
CoNTECTU RE L.

WeE SBALC FoCUS oOoN THLS
APPROA CH
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WE SHALL STuDyYy THIS PRoBLEM
IN A SIMPLER CoNTEXT:

~ BomcoNIC STRING THEORY

REASON: CCASSICAL PROPERTIES
OF D-BRANES IN BoSomnNiC STRING
THEORY ARE VERY SIMILAR TO
THAT oOF BRANE - ANTIBRANE

SYSTEM IN SUPERSTRING THERY

HOPE: ONCE WE UNDERSTAND
THE CLASSICAL TDyMNMAM(ICS In
BOSoON(C STRING THE ORY 7D-BRAW&
we SHovLD BE ABLE To
GENERALIZE THIS TO BRANE-
ANTIBRANE SygTEM N
SUPERSTRING THEORY
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PROPERTIES oOFf D-BRANES N
ROSoN|C STRING THEOQRY

RS+ -DIMENSIONAL BOSoN(C
STRING. THEORY MHAS D-p-BRANES
FOR  ALC p £ 25

N THIS CASE €EvEeEnNn A SINGLE
D-b-BRANE XMHAS A TACHYOWNIC
MODE

5 A REAL SGACAR F(ELDTWITH
NAGATIVE (MAsS)®

= VIT)Y MAS @AK!MUM AT T=O

&. IS THERE A CLOCAL) MINIMUM
OF THE TACHYonN PODTENTIAL val?
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CONTECTURES :

Y

MO THE TACHYON POTENTIAL
HAS A (LoeALl) MINIMUM WHERE

THE NEGATIVE CoNTRIBUTION
FRoM™M THE PoTENTIAL EXRET LY

CANCELS THE TD-p BRANE TENSH
v
|~/

E T

SNV,

@ THE LOCAL MINIMUM T, OF V(T
REPRESENTS CLOSED STRING
VACUUM W ITHOUT ANY D-BRANE.

S THERE SHOULD WNOT BE AWY
OPEN STR(NG., ExXCITAT(oN AROUND
THI( raCouvm™M
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(3) THE THEORY CoOoNTAINS
CLASSICAL LUMP SolUTIoN S
(IOHICH TDESCR|IBE lowE R

DIMENSIONAL D-BRANES

T
To

N
\/ ”

NoTE : ALTHOUGH WE HAVE
BEEN TALKING ARoUT TRCHYON
POTENTIAL / TACHYONIC LUMP
SOLUTION, FullL DYNAMICS OF D-bews
IS DESCRIBED By A FLELD
THEORY OF 20 H# of CoJPLED r€Lus

D STRING. FILELD THEORY
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