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

URL.: http://pirsa.org/05090007

Abstract: TBA

Pirsa: 05090007 Page 1/30



IN NON-CRITIcAL STRINGS
£

(MINIMAL) SUPER JANG-MILLS

hep-t4/0Sa 4039

w/ SAMEER MURTHY

JAM TRoosT




s
o <
-"4-’_"‘-'-‘“‘
-
1. ' .
Fak
i 'J‘II ‘ll
l MmMAELE
i 1.3 0. 0. 8 71 \
|
L]
hlll-'l'
-
|
A I .\
!
1
. _—tl i b
L . %
- =,
- -
. ~




=\ SUTER
GoAL: FIND STRING[GRAVITY DuAL oF, YANGHRILS

Cpo L1AK&U)
HARD...

RELATED PRoBLEM : CONSTRuCT HlCRGECDPft_'uu!LD'SH
pEscrieTion OF D-BRANES !N CERTAIN BRCxGROUNE

SUCH pW-ENERGY LIMIT of oPEn STRING THERRY
-
e s Mf=1 SUPER JANG-MILLS

4]
n
-
T
"
]
1
n

g2+ LDG RuNNING OF CouPlLingGg PERT.

< LEVEL
CHIRAL SHMHMETRY BREAXIN &

s

Uf'jn — 1T

1,d=1 \
SETTING - NoN- CRATICAL STRINGS R x SL2R) )

i —

yln /K

d:ﬁ- ="?‘ k=1

:ma{ = 8= 3__"-.' *3"5-“.)
- I‘ H

—

WHY 7 . guLk HAS N:=2 SUPERSIMMETRY (%4)

N =
D-BRANES PRESERVE N=) on WoRtDVOLVY

SO, Ne NEED o Losk FeR MECHANISHMS To S

No ExTRA MATTER 1, JusT PuRE N=1 SIM

[rescumes]” COSET CFT %, mNon-RATIoMAL, BUT RECENTLY

B0TH oPEn/cresen THEWRIES 'SoLvep

BuULk 2 BOUNDARY CoRRELATORS KNOWA ...



ORE ABOLUT THE CoSET:
(3‘-“1“-\‘- AS A GOUGED W2w MopEL [wirew]

Uty e
ET TRee LevEL. INTEGRATE ouT THE @AULE FIELD [

ds* = k (de% (tanh £ oi0*)
S = - log Coch®

Co = = ds&':z k(df*s @Pdo*, ¢ 18
X P .
T = =e ) LINEAR pILATo

= : e
RosoniC caiE‘rh: CIGAR v
BHCI{GRDUW
CURVATURE o~ Jkot' T S k=l - PICTURE Nof VALIE

HET, Fer N=2 VERSI1aN, MIGHT sTILL 8F USEFLL

TDEA: START WITH D-BRANES u THIS BACKGROUND,
TREATED ExACTLY W o' Ac A cOSET CURRENT

ALGERRA . ~, PuLL SaLuTiend AvAILAGSLE




ASIDE on AdAS/CFT

X
FLat SPACE — R'@ CIGAR cfT
D3 D3 ALowG 'chnll’!Eﬁ.
s L3 e
R BRANES
(4.9 1§
N=4 Sum —_ =1 SYM

(=) AdS; xs DuAL TO

3
— 9
AdS, xS _ Wz SCFT 8vi_.

THE ARSEwcE of A DuAL, Focus owm *ﬂuuuhﬂﬂj <TRTE'
DR WORLDESHEET DESCRIPTrow oF CAYLE THEoRY y STEP
TOWARDS Polt/all STRING DUAL..

ASIC TDEA : USE BounwDPARY STATE DES(RIBMLG D-3RANE
70 DETERMINE LomG-DISTAmcE SEMHAVIRUR ©OF
CLOSED STRm &G FIELDS ScuRCFD By BRANE..

CLASSICAL SouRCE INTERACTIG wsTH
—— I QUANTUM STATES L, AMPLITuDRE FoR
B,
L

EMISSen of Vo = <V, |Da | BY
Doy | &

. ProPacAToR ~_' _
OUGHLY, > &
18 ~ 5P x> =
all siadey k*
3=

EXAMPLE of FLAT SPRcE

[drveccum et of]




P
I = <P lPqle): € . 8 k)
kl
’ 1

FOuRIER TRANIFSR

Solt

C‘G(XJ.‘:"’HGEEEH':- FuntTiony FomR LAPLALET oPERATe

W WHAT 15 THIS comPuTing ?

RECALL SoruTion I SOUPERGRAVITY -

(X} ]
el

A ieh_‘
ds?: H %dy, + B d

43

X e

H= 1+ 2k, G (x,)
L, GREEn's FuscTion
LARGE pisTAmCEs/ FIRST oRDER BACKREACTION
To FLAT SPACE GEOMETRY Dut To PRECEM CE

F € !
- e £§= i*:tHTPﬂ:“"Gfﬂl.
L''''‘'b-''"-"._M_-""—"---—L.---"r
v
CAPTuRED BY F.T. of
J*"¥(Kk)
N STRING RN
L] IN 'THE::!L : o BISC onC il
B FumNeT)
ks nubq’x

PLAM: REPEAT PROCEDWRE FoR D-BRANES -




&(9)
ﬁ'[g' ~—a 4

/ N

RADraL [ HorocraAP e
CoBRDINATE

R-SImMeTR16S 1N GAvaE THREoRY CFET
HAPPED To ISOMETRIES of ‘GRAWMTY pual

ITOHETRIES oF

€5+ W=L ~ Sok), =
R gS
FeR y=) ", U[g‘)l —> IOEnTFy THIL WTH

Aok toMETRY of S‘

-

26, ~ Wy,

[P s an e










WHAT Do wEe NEED D

DESC21PTIion of CLOED cTRINC OPFERATORS é

DEECRPTION of D-BRANE BoundARY L TATE 87

PRoue TRAT (T RESPECTS
- CARDY CoOASTRAINTS

- gupersynneTRY (GSO PRoJELTIN)

SHow THRAT 1A oPeal STRING CHANNEL

- SPECTRUM MATCRES =1 Sy¥M

corpure < B |Dal| B

- o
FouvmieR TRANIFogM™ Asd GET

LINEAR BACk RrapcTiond

CH €ce QUALITATIVE PROPERTIES __ .




CIGAR THEoRY : Bulk oPERATORS..

' -
M=2 /SL(2,8Y\ _ Bosomic(SLiz®)) _ [2 Fece Femm
N\ Uiy I \ LYY ka3l II‘-.

inHan R

§:i.“‘ﬁ"-“rﬁﬁ ~ ‘j‘é‘{j.mh_;h:\- c

—

» . ~ FERMIDN NUMBER' (ws/R)

- c ~ SLIZR) QUANTUM NUMBER

= ™ = rﬂL‘;'I'T'L

GRuGING = ™7 Pi__:'ﬁ ) E:'(L;J'-a)

P w s ASYMPTOTIC MOMENTLM [winDinG
ARovND CIRCLE DiRECTION

- b - - -
B(Slimmna) = Iy m>, n*
=4 k pr

Q :é{j,ﬂ&,ﬁ,n,’ﬁﬁj = E_?E a2 TE
14
i

. \ 3 = -l
FuLe oPerator . [ FLAT SPACE) (4 e ™ 00

PART

- THMPOSE PHYSICAL ComnDiTiont . --




EXAWMPLES -

QRAVITon 8D w37 [0,6) @ 3(ie-) 507.:;3@5 “’\s :
= = ¥

-
i P

PHYSICAL STATEsSs oOREY

L=\ = O e F’CT“'E]
teil = 1t RT-JGD s 20 [j-.-1+iF1
2 = .2 =
k' = o =2 | P2 -} )
. . = s —- J:-l--ﬁll:.l
4 STATE
AR AXlppnM T 5> 5
=i ™ AEAH | D |D7
Dik cﬂ@\*' 2" _’D7i
Sy Za 3 tig a
[-1,71) PreTure
Ei) q
Lm: : . \ pt *;(:
o =l = 34 2.72), (9% -y = \ =3
~ | § (P+4)+ 3 -
o mhi_; - = l:‘T e =2 M=D
| 2oy
I
- EFFECTIVE MASS N 4D For GRAviTow ~ 1)
- MpssLEsS’

BER scpcam

|

> DIFFERENT faii-of & RATEs ™ PROFILES
I THE PRESENCE oF a D-BARANE







EXAMPLES -

SRAVTONED  wT 3T [0,y @ B(ie-) |y ® I}
..- ._'1- i :'d 3
- ™
PHYSICAL STATES oOBE} {__‘-32 —- = _ ‘.l;“‘_«. p];'runf]
L;;..: 1+%‘.f':’{-’__._:ﬁ‘-;=0 E,J":“i-!lpl
k:=° il L ='}{5=-|-m:u
q

- 'h - -I:;l‘ — =
fFoe] [P feamm

e

© EFFECTIVE MASS N 4D ForR GRAviTow (=

- MASsLESS RQ@ s=cacap

s DWFFERENT Faiw-of & RATEs ™ PRoOFILES
Iy THE PRESENCE of a D-BRANE




BounDARY STATE - S - 7:
h
RouGHLY. By = ..i’-; lN!.Z@ 13@,;;3@15

C Bouvwbaty L‘uuhmﬂut/ SPIMd STRuC
lﬁ - — " -_— - “'h.
'.Dl.':u')- = i"‘ \ Cim \." . ? %.':hmh;mﬁ-lﬁ'
. : = oy R
C1a ‘11'1“1‘:“-'-1
1

u’fuﬂ . L
' LJ*FEHJ“bi:= b

rtiama) T EE i) €
Pl-25- ) F (- 1_*;1;"'\'

e

- ORTAWED FRoM 'DescenT of BRamEs IN ALS,

or SL(zRY [RIBAULLY,SChoMERuS] CARDY
cuECk

- BRANES W RdS; y ogTAmNED Foltowindi

il v Ennui-"":
TECHMIQES oF ZAMoLoDICHIKOVE "o . ucRus
TEscHNER
FURTHER NGREDIENTS : GSOD PReIECLTIom

- T
g o o = = SPACE
A e o tp‘\f-off' Susy,

N =

FARAE

COMPUTED LSml SxTemDED CHARACTERS

1
f
§ LTReni? 3RATL PRRMAN,
NEEDED o LaulH), SucawArA--]]
INTEGRAL Ul Chaprces




SPECTRUM :

MASS LESS MoDES

“1.

€, ¥, (kpws) | ”f\kp.i_“us\/

=
GAULE Below GALVGINO

EARLIER WE SAW Enptn =0 =pIOPERSIMMETRY,

=-CanN ExXPLICITLY Con:tTRUIT oPERAToRS on THE

WOPRLDEHESET THAT CSORREiPemad TO THE 4

SUPER CHRes s PRESERVED By D EBRANE

[AT LCALT . ASTIMPTeTICA L1y )

Cod cLuDE THAT WoRLD-WLUNE TREORY IS

N=1 SH4M 8 deoy. SMIvAR AngatTg

FoR d=2, 4,5 v MInIMAL SUSY GALLE

THEoR Y

HoRAL: AT Low EMERCIES. DPEN STRINc TREORY ©
BRANE v N=' PuRE SY M







SPFECTRULUM :
MASSLESS MoDES

w
€ %, Ik, wsy ”A‘\kp,ihui\f’

GRAUGE BRotow GAUGIND

EARLIER wWE SAW zﬁftn = O =) SOPERTYMHETRY

=CAaN EXPLICITLY ComiTRuLT oPERAToRS on THE

WPRLDEHEET THAT SOCRERE{Pomual TO THE _4;

SUPER CHpRa s PRESERvED BY D ERANE

-

(AT LEALT | ASIMPTeTICA LLY )

CoM CLuDE THAT WoRLD-WLUME ThEORY IS
N=1 SH4™M 1w desg. SMItAR AngalTils

- d= 2,4 & ) MRIMAL SUSY GAULE
THEoR Y

HoRAL: AT Low EMNERCIES . DPCN STRING TREoPY o




BACKREACTION °

& -
R re )= 4V

= ‘.L'-TI gdf’ éﬂ [E‘,P) q_;u“.')

=

LASSIcALLs, &

[us: ComfCTion Fom nuuk]







— "'L:I

CLASSICALLY.

- 1 l g | -
YV (.pl Dal87- 1 .‘;‘[t")-?:.ui

L& -
e~ J tjen)

S T

-]
dP & (%,°)

§ : ) AAD
2 ‘P_‘. \{4

e =

$ (2.7 = -T(Leir)”

"

rtaip)

—» 4 as §$-—- 0

—» E+§'[ dzi?f-p “e9) E-“’Pﬂ

(hs; Combaf CTiom Fﬁl;nul.h.-]_




Ps Vg

pRi= (L+ip)”
2= - L F i'I-P}I*l F,il-fl-hlr)
raepy ?

s _g'[ *‘*“qu- R%'ee) E-*"Pr]

[u.s: ComkECTiom Fu._nut.h.]

|
Rercace RE(e) ey RYep, ) Amp

PRESCRI1PTIoN :
USE ExAcT CONMNELCTron FoPHOLOLA...

{g p) = f{ﬁ-hh(\, F(%«?F.i-tp; -2¢ P2 ;__—'-L,T) +

S

o o
R CP(S..&;\ F‘( uP,jn?;!-r:;P; -9 )’t

SVBSTiITuTe v FoRmMuLL 13
VLA FRe h E.’:,f )
- TURNS wed NTo A CamTouR INTESpA L LATH

PaLec AT P= & i (5=-1)
2 4=

T3 2 -1
h (8)- '}_"Ja.frn.f L > Iua(u =

e -




I
PRESCRIPTIoN : REPLACE RE(P) &Y R7(p,3») Amb

USE ExAcT ConNECTroad FoREHOLA ...

Svaw

[- 2P -
Frm=ime)  F(3rimeaee; 5, )4

il

8w L lad
R C-*"’(F*'-‘*r\) F(iﬁ‘r“, R B ‘)
S

L

SUBSTITUTE w FoRMULLA Fsmr ij [:Cff )

- TURNS WS NTO A ConTouR INTEQRAL LITH

Pole AT Pz s i (jz-0)
F 8

Meer: T ama wE leg (10 = )

Sl'n.hlf

.

7 -

'}_ﬂ [-anm 'Lln& ﬂ
(g-9) |

TR 3 ~
sle> )~ 83,
LOG RummiNG

-Fix @-EFAhicienT
















- Usc corRect REFLECTIoN AMPLITuDE

1 » a
&

—
F

. SAME METHoD AS REFRE, BUT mokRE SUBTLETIE

F f) = N C'ntkf [Nn V.- FACToR
- APTEARS

CAN WE Fix > -EFFICIENT 9 ' AN Wt SEe”

CHIRAL SYMMETRY BREAKING 7 UM — Z,y

N D2 GRANES => X = /4N 8

2%
= D-INSTANTON WORLD- voLVHE ACTION
gsht—ﬂ = f'f' Cat f 7 "L-'*G N-_z_ﬂ_ﬂ_—
= N8
= Uh) ZS oMETRY —> Z,
CAREFyL AccounTmms Fof NoRMALIZ ATIeNS

= D S TED
2 }R Ziu AS ExPECTE



WHAT MoRI .. 7
-SoLuTiond ©oF SUuGRA (New-crimicAaL) THAT
CoRREIPewds TO D-BRANE --- NEAR Hemf:iZom LIMIT

[FoloPOVULDS,
- ADD FLAVOUR (DS BRANES) mﬁncﬁvs,rﬂtllﬂ

~SEIBERA DUAUTY INn Nzl SCFT

R -
= Co-eFFMcCIENT of ﬁLE';’ - (3“c"”%‘J g

= THESE CLolSED STRIMNC SBACKLGRopDaADS ARE RELATED

TO CALAB-JAU SPACES {-nu-caHPAc'r)

- WORLD.CHEET DECR1PTicoal of D-SRANES £

THEIR MoDul] SPACES

~ GEOMETRIC ENGCGI\WJEERIN G ofFf GRucfE THEoRMEg

G WARLD- SueET DERWVATIVAN




