Title: D-barnesin noncritical strings and N=1 super Yang-Mills
Date: Sep 20, 2005 02:00 PM

URL: http://pirsa.org/05090007

Abstract: TBA

Pirsa: 05090007 Page 1/30



D-BRANES IN NON-CRITIcAL STRINGS
£

N=| (MINIMAL) SuPeER YANG-MILLS

hep-ti/0S04079

f SAMEER MURTHY

JAM TRooOsST







N=| SUTER
GoAL - FIND 5"!FHI-G-;IGRA'~HTJ DUAL t:a‘FJI|L VANGRILS

CPoutakov)

HARD...
RELATED PRoBLEM : CONSTRuCT MICROSCOPIC WORLDSHEE
pEscrieTionN OF D-BRANES IN CERTAIN BRCxGROUNE

SUCH Low-ENERGY LIHIT oF OPEN STRING THERR Y
T
o s aN=1 SUPER JANG-MILLS

PRSPERTIES : LDG RUNmMING OF CouPling PERT.
: LEVEL
CHIBAL SYMHMETRY EBREAKIN
I‘J{Ijn — _;:Elll
- 1=l \j"\.
ﬁl'_"‘_‘ir NoN- CRI\TiIcAL STRNGS R x [ SLI2R))
yin ‘k
o 3+ :3*%) d=& = k=1

WHY 7 . guLk HAS N:=2 SUPERSIMMETRY (%d)

Q
YU D-BRANES PRESERVE Nf=] on WoRtDVOLV
SO, No NEED To Look FoR MECHANISMS To S

No ExTRA MATTER 1, JusT PuRE N=! SIM)

[Teschweg]” COSET CFT W Non-RATISNAL, BT RECENTLY
BoTH oPEN/cresEn THESRIES 'SoLvep

SULK 2 BOUNDARY CORRELATORS KNOWN ...




ORE AROULUT THE CoSET:

(‘5’-“-“\‘- AS A GOUGED W2w HMopEL [wnrem]
U[I] k
KT TReec LEvEL. INTEGRATE ouT THE &AULE FIELD

ds* = k (de % (tanh £ dI0?)
é = éu' Lag Coth §

-
1 -

- o) S ds= k({d4dr®s ﬁ;s-:i!;l,

§ —¢ L8

3 - &_-¢

T = T ) LINEAR pILATe
§—- =) ds’- kidg?s ¢’de? @

Fe S :

- -3

< ' e
BosonNIC EnEETh: CIGAR v

BACKGROUND
CURVATURE - FE-:(' T S0 k=l 5 - PICTURE NoT VALIE

YET, Fomr N=2 VERSIaN, MIGHT sSTILL 8F USEFLL

TDEA: START WITH D-BRANES )u THIS BACKGROUND,
TREATED ExXACTLY W o' As A COSET CURRENT

ALGERRA . ~; PuLL SaLuTiend AvAILAGSLE




ASIDE on AdAS[CFT

LE
FLat sPace€ — R @ CIGAR cofT
D3 e D3 Alowq e't.m::nl.l"tﬂlll'r
rR"3 BRANES
(41.9.1-1
N=4 Sum - Mzl SYM

(=) AdS; xs ouAL TO

>
— Q |\
Mﬁf XS . =) SCFT evi_.

THE AR SEmMcE of A DuAL, Focus ow 'aguubp:n, cTRTE’
DR WORLDESHEET DESCRIPTrow OF CAyYLE THEoRY «y STEP
ThwARDs PosStralLl ITRINL DUAL..

JASIC IDEA : USE BOUNDARY STATE DES(RIBING D-BRANE
To DETERMINE LomG-DISTAmcE SEMAVIOUR ©OF
CLOSED STRmG FIELDS ScuREFD BY BRAWE..

F CLASSICAL SOuRCE INTERACLTING Wl
_— QUANTUM STATES L, AMPLITuRE FoR
_—..___-‘ EMISSlem of "'-":1 = <‘f:r!bcl 1 B\?
L i
: ProPacatorR~_' _
OUGHLY, > a
~ 1.
all stadey k*
i
EXAMPLE of FLAT SPhcE

[di vsccum et o]




-

¥ P+

JT (k) = < thkﬁibc\lB-?: e Cika)

r

. k.L

\.‘} X 0

Fuut:?.—'ﬁ_ TR ANEFORM
C-G(X,) ", GReem's FuncTions FoR LAPLACT oPERATHE
WBWHAT 15 THIS ComPoTING 7

RECALL SoLuTion Iy SUPERGRAVITY -

652 =

(K]
el

-
-

o

Lot R, | T
=1 ':'."I'I1 _.' —l =i =

H= 1+ 2k, G (x,)
L, GREEn's FupcTion
LARGE pisTAncEs/ FIRST oRDER BACKREACTION
To FLAT SPACE GEOMETRY Duf To PRECENCE

F S RAue 3
y 3 .g?... i*"lHTpT,\"G.':ﬂ-
T L.-:-...,,...—— ol
v
CAPTuRED BY F.T. of
J*"¥(k)
. L

N STRING THEoRY of DISC ownE-Pom

Funﬂmuu W

X
PLAN: REPEAT PROCEDWRE FoR D-BRANES o -

g




®(8) =
TR

-

RADraL [ HorocraP e
CoSRDINATE

R-SImMeTR16s 18 GAveE THEoey ceT
HAPPED To ISOMETRIES of ‘GRAWTY pual

ISOMETRIES oF

Jr ¥zl ~ Sob), * s

FoR = +‘, U[ﬂ'g_ —> I8EtnTFy THIL WTH

Aw toMETRY of S

-

26, ~ Wy,

[P s v e










WHAT Do we NEED D

DESC21PTIoN oFf CLOED eTRINC OFtRATORS é

DELCRPTIons oF O-BRANE BoumndARY tTATE (B

PRoue TRAT (T RESPECTS
- CARDY COARTRAINTS

- guPersynmeTRY (GSO PRoJELTIN)

SHoeWw THRAT A oPenl STRING CHANNEL

- SPECTRUM MATCRES =1 Sy¥M

CoOHPyuTE <§'!D:t‘_ﬁ>

(41

[}
FovmieR TRANIFogM™ AmD GET

LINEAR BACk RracTioad

CH €ce QUALITATIVE PROPERTIES _ .




CIGAR THEoRY : Bulk oPERATORY...

=
N=2 ,;__gr:.tj\ = Easoutcf’SLU‘q'P'ﬁ . [2 Free Ferw
N\ U“" y w \ UEF\ J.‘+1 ':\
£ — | ~ — inHan [-T
§ s, 0. 0)  ~ é[i.mhs.mh:\ - €
. A~ 'FERMIDN NUMBER' (Ns/R)

- ] & SLZR) QUANTUM NUM BER

- ™ = mh‘;'l"ﬁ.

m= Pike -r_n-:-(f"k"“)
- =

P w s ASYMPToTIC MoMENTLM [winDInG
AROLND CIRCLE DIRECTION

GRAuwGING =

- b __\_r X -
B(Sljmmns) = I m*, n*
| k - 1

Q (BU.mBa®) = 2m,
K
'

\.‘ - —
Fute oPerator . [ FLAT SPACE) S (jm .o, .0

- TMPOtE PHYSICAL ConDiTioNS - --



EthPEES-

SRATw 8D ¢7 G [0,) @ E(io) TNy (9]
T et 4d

> z
PHYSICAL STATES ORBEY L_u"'!,“ -0 [ ~‘\‘1\ F,cm“]
L‘."l:'ﬂlﬁi'b;'é‘___.i“w’n.;:c:} {j:-inFl
B ke
2
k, =0 =7 Piz — -_-_‘){3:_!_."‘“
a
STATE
RR Axipn g e
SR : 12 ® |o)
== o,k @fi’.\a, .. ‘,07‘“
S S 7” : 5 ;
=i
(33 ?lcTu::l
tak i
St = 3o g 10) % 3\, E_y = PSR
: "~i'*(P+4)+s \
P=-o» g~ "N = i=”1.: = m=u‘§
gLl v =
=
- EFFECTIVE NASS N 4D For GRAvITOw "'?'-_\

- MA3SLESS' RR sScacLAm

—

> DIFFERENT Faii-of ¢ RATEs ™ PROFILES
IN THE PRESENCE oF a D-BRANE







EXAMPLES -

-
;.

QR Ton @) @™ 37 (0,6 @é@:m-ﬂﬂ?ﬁg@“’}
-l L &d

»
-

PHYSICAL STATEsS ©OBEY t,-\ =0 e ) PlcTunE]
"'QF_IF-' 1"‘%‘.!'5:.*;{_::__')-_;-:0 [,_'I.:‘l‘!"Pl
=< 2
-
N = = =) j=-1! = dizce
2 STATE
RR Axipom k:
i P -
7 = Ca é\_éa "3 uﬂ'? @ |D‘?
= ¥ J-??M 3 i a
{-:,71) PcTore
LttE : - = Pt A
L ] -— = =- 2 ] ] 1 1 e ; :
¢ \ & 2 (P+¢)+ 3 _ kk}‘ -
P=o e = = mrn‘t
—— J=-1
=

" EFFECTIVE MASS N 4D FoR GRAviTow R

- MAISLESS RQ scacap

—

!
> DIFFERENT Faii-of p RATEs ™ PROFILES
I THE PRESENCE of a D-BRANE




BouNDARY STATE -
RovGHLY, 1B)= -5-" 1,..37@13@ ®15"*7

t’ Bovwonalry L‘uuﬁmunt/ SPIN STRuL
= —
= k_l__.- - — i) E [ e
!Dd)c-'. = i: ':-l.mi:'l:‘ - ™ g e
3 3,0, T,

(ws)

L & 0L mh\ 1-’ P(J*"aujr -§-™la) S
P (-25-0) T (- ‘_?4"‘

m :;;

- oTAWED FroM 'DescenT of BRanes IN AdSy

or SL(zRY L[RIBAULLY,SChoMERuLS] CARDY
enECk

- BRANES w RdS; » ogTAmNED FolloWwiNnG
- v f_nquiﬂT
TeCHat QAEE ofF ZAMoLe DtH’lvai scHoMERUS

TescHuER
FURTHER INGREDWENTS : GSO PReIECLTIom

, i~ =
F®) =} EH*_;"i_g“-2“\=0=’?
a8 a N e '
::EGHP\:TE& LESml $XTEMDED CHARACTERS

SPACEY
Susy,

CTReni? 12048 R RnAN,

-~
“EEDED PUE Ecull, ‘;unnuhnl‘l"a

INTEGRAL U, Charces




SPECTRUM :

MASS LESS MoDES

Q},‘#‘_i '_‘-ar.,ns.7 : *Lﬂ\k}.,inug>

GAUGE TBuolown GQALGINO

EARLIER WE SAW zng.-, =0 =pSOPERCSYIMHETRY,
—CAN CXPLICITLY ComiTRUCT oPERAToRS on THE
WOPRLIDEHEET THAT CSORREPomad TO THE .5_
SUPER CHpRg Es PRESERVED BY DEBRANE

(AT (LERALT  ASTImMPTeNCA LL‘!T
Cod CcLuDE THAT WoRLD-WLUNE TREORY IS
N=l SH4M 1w d=o-y. SMivAR AygatTing
FeR d=- 2, 4,6 ) MINIMAL SUSY GAVULE
THEoR Y

HMoRAL: AT Low ENERCIES. DPEN STRI NG TREepy ©
BRANE v N=' PuRrE SY M.







SFPFECTRULH :
MRASSLESS MoDES

— =
e‘k q':.r .-ir.,Hﬂv wEEl ‘l"fp,id’u.ﬁ>

G AUGE Rotow GAUGINO

EARLIER wWE SAW Z“F“ = 0O =)SOPERTYMHETDY
=CAN EXPLICITLY ContiTRuULT oPERAToR: on TRHE

WPRLDEHEET THAT SORRE{Pormal TO THE =

SUPER CHprg s PRESERVED BY D BRANE

-

(AT LERLT ASTImMPTeTicA L1y )
Cod ciLuDE THAT WoRLD-WLUNE ThEoRYy IS
N=l S4M 1w deoygy., SMIvAR AngatTirg

FeR d= 2,4 5 ) MmnIMAL SUSCY GAVLLE
THEoR Y

HMoRAL: AT Low ENERCIES. DPEN STRING TREoPY o
BRANE u N=' Pypc SY M.



BACKREACTION °

-~ T3 T3 ) I = 4 | -
A th,?xj‘- 3:'3" fk,.?‘JLDﬂ-B\/':“_ g‘(,‘r)‘uz‘-""
: ‘meo
G
!Cr.‘,‘ljnﬁ
R S T T T s
= 5. ML e
pE, Va

TJ < .
h (2.€) = "Foumer ToAutFoam of T:.:If.“.-,f')

: e X
L_QE'PLAES B BrTH SoLuTiom TD LAPLALT EQw
{

"3
N B :uc.mj .

= ‘11: S‘P %(5.°) w (p)

- [~1-]
P+ Vaq
aTee -
e, (e -Clleir)
ity Sl R o
rlaep) :

[use commecnion Fu..H\ILA]







e EJ 33 1 T3 a
Chl‘-?\— i "{v ’kr*ﬂr 1| D:‘I -g> - “‘ : g“{l’}h?-ﬂul

2 =1 -]
e d ot
a3 %, J,NE
— -~ P."q' i -
= W e {'ﬂ
".'..-‘1* I‘.l*

TJ U ]
h (=€) = "Foumer TeAutFoam of r“1‘.:,“|'_l-|~,..,1",'l

X
[_QEFLHEE e WITH SoLuTion TP LAPLACLE Een
.3
N R x r:u:;.m:] I
" :-i”'F']
LS € s -

23 7
= dP % (%,°?)
v (ar 48 )

=] Pl_‘_ ‘r"q,.
CLASSICALLY, :T:‘“‘; P = - T(L&ip)
. - + : F\i-'P =4 P,'[,-Suh‘f)
(2eh)

[h.s.:_ Combef CTiom FﬁtnuLA]




Ps ".fq,
P) = - T(L+ipP)"
Tl 3 l F -;-l P}-'il F;:i-gt.hlr)
rlaip) : .

[use commEcTion F“mm']

i
PREScRiPTion : REPLACE R(p) &y RYCp,3) Amp

UESE Ex2AcT LonMNELCT/om FopMOLLA ...

L’{ )= [‘Lﬁ-nhf\, F'(.'i--l'F,i-rP; -2 -T'- ) -

> opee

2RI
R cpiglnhf‘j F-( 41? q.if e P-=0 )’t

SVBSTITUTES w FormuLA Far kT] (x,8)

- Tukns WS iNTo A ComTOuR INTESRAL LITH
PaLec AT P= 4+ i fj=*“}
-

kI]f.g]: QIJ 2T N l.a--;‘- |ua (1+ 21—

e




[ L)
PRESCRIPTIoN : REPLACE RT(P) &Y R (p,») Amd

USE ExXACT ConNmNECTron FoRHULULA...

b

2P A
$7Tem = {(Smue)  F (4P 1P; mae?; o)

LS

*“ —1:.'?-*
R e sianr) r(;'_n'?, Lol ieap; -t )
A
SUBSTITUTE w FoRMULLA For K1 (x.¢)
- TuRns WS NTo A ConTOuR INTESRAL WLITH

PsLe AT P= s+ 1 (jt"‘\l
2

Mer: T am 7R ey (10 = )

Skt
l \ = ‘-'J_ s
T3 _'1:, n -2 P &
L Fame lag g (g -5 o)
ey | o
I

- a -
S[.C.’-l 5y %aﬂﬂ
LOG RunwiNG

“Fix w@-tFfAcenT
















- usc corRect REFLECTIoN AMPLITuDE

1 » 8
USE HPFRQFRJ#TE WP;‘I'E F‘UH'E-TTDN- { &.'.r :}
3

. SAME METHoD AS REFRE, BUT mokE SUBTLETIE

;:m:”[f) = N Coth? [mno wv-FACToR
APTEARS

-
o

~ NS

CAN WE Fmx ea-EfCicienT 9 /AN wE ‘see”

CHIRAL SYMMETRY BREAKIN & 9 Umn—-av /P

N D3 GRANES = X = 4A.N-8

2%
= D-INSTANTON WORLD- voLvME ACTION
gsht—ﬂ = f"fl Ca" P X = E;G N+_§_r_r
= NB
= Unh) ZS oMETRY —> y &
CAREFyL ACCIunNTMC FoR Nnanﬁu:ﬂ‘nuﬂs

= 00) —y
) - Z“ AS ExPECTED



WHAT MoRE .. 7

-SoLuTion 0OF SuGRA (New-crimicaL) THAT

CoRREIPewDs TUO D-BRANE --- NEAR HoemiZom LIMIT

= = (FotoPOULDS,
- ApD FraveuR ( S BRANES) NIARCHoS , PREZAS)

“SEIBERA QuUAUTY INn N=1 SCFT

- Co-tFFICIENT of ﬂti) ~ (3”:‘”;\) >

= THESE CloSeED STRC SBACKGROoODADE ARE RELATEN
To CALAB-JAU SPACES (wom- OMPACT)
= WORLB.SHEECT DEI(RPT/oA) ofFf D-SRANES L

THEIR MoDuLl SPACES

~ GEOMETRIC ENCG\WEERIN L of GRAuGfE THEoRINES

G WARLD- SHeEET DERWATIVWN




