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« WE ARE Gerriwng Uses TO THE
IDEA IN STRING THEORY THAT
MOVING OBIECTS OFTEN &GROW 1IN
TRANSVERSE  SIZE.
. SUGGESTED BY: TINFORMATION SPREADING @NEAR
' A BLACK HOLE  HORIZON
. SUPPORTED BY : STRING UNCERTA INITY Priverpie

NON - COMMUTATIVE GAUEE
THEORIES
« IN THIS TALk WE EXAMINE THE IDEA
FOR "GIANT GRAVITONS'. MASSLESS  PARTICLES
IN SUPERGRAVITY, WHEN MoVING IN  APPROPRIATE
ExTERNAL FIELDS, BLOW UP INMTO EXPANDED
BRANE CONFIGURATIONS .

IN SOME CPSES PRoVIDES A QUANTITATIVELY PRECISE
COMTELT FOR  TRAaMSVUERCE GROWTH .



OQUTLINE :

® MAGNETIC ANALDGUE OF
MYERS" DIE LECTRIC E FFECT

® GIANT GRAVITONS : A QUICK
REMINDER

® D2. BRANES AS EXPANDED DO BRANES
(IN 4-BRANE  BACK GROUND)

® MORE ERAMPLES OF GIANT GRAVITONS
WITH LESS ©OR EYEN NO
SUPERSYMMETRY  AND NOD  CONFORMAL
TINVARIANCE,
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® MVYERS, Y DIELECTRIC  BRANES”
JHEP 9912 ©22(19%9) .
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GIVES ENERGEY AND RADWS WHICH
AGREE WITH Fuz2¥ SPHERE.

. ONE CAN REGARD THE Fuzzy s?
DO- BRANE CONFISURATTON AS PROVIDING
AN ALTERNATE (MORE MICROSCOPI(C)

DESCRIPTION OF THE SPHERIT CAL
D2- BRANE .
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(GF COURSE  NO VIOLATION OF LORENTE TMVARIACE)

RESULTING CONFIGURATION HAS

ELECTRIC £ MPBENETIC DIPOLE  MOMENTS .

ENEREY
MMGNETIC INTERACTION LOWERS [ (FOR FixED

MOMENTUM  B). IN  THIS  SEMSE A
PARAMAGNET,

THERE IS A SOLUTION FOR A D2-BRANE
WITH THE SAME GQUANTUM NUMBERS. TN APPROPRIATE
LIMIT (RADIUS SMALL, NON-RELATIVISTIC MOTION)
TIT GIVES SAME ENERSY AND RABPIUS As “PUFFED’

DO- BRANES. THE “PUFFED TDU-BRANES PRUVIDE AN
ALTERMATE  DESCRIFTION 6F THE T-RRAME
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. PICTURE: FOR LARGE ENOUGH ANGULAR
MOMENTUM  GRAVITONS EXPAND INTO A

TWO- BRANE.
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» CAN  WE UNDERSTAND THIS BLOWING UP OF

THE GRAVITON Ty MORE  TDETAIL ?

. NoT DIRECTLY.
. BASIC LESSON  OF MATRIX THEORY :
EASIER 7To Leek AT PROCESSES AFTER LARGE
BoOST.
. COMPACTIFY ONE DIRECTION PARALLEL TU MS-BRANE

ADD N, UNITS BF MoMENTUM FoR GRAV(TON

IN TTA PICTURE: MS —» D4
GRAUITEN 3 N, D BRANES
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(WITH Ny UNITE OF (With Ng UNITS OF
MOMENTUM ) MAGAETIC FLUX
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e ChM WE  UNDERSTAMND D2-BRANME AS  PURFED.UP
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LUCKILY, ON PUTTING IN AN ANSATZ APPROPRIATE

FOR THE SoluTIown WE SEEK TTHE ORDERING

AMBIGUITY Dls APPEARS .
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, THESE TPRECISELY AGREE WITH THE
NoN- RELATIWSTIC LIMIT OF THE 'D2- BRANE

HAMILToN TAN WE (<11} PREVIOUSLY.

« THUS  ENEREY . RADIUS, e+t OBTRINED
FrRoM To- BRANE L D2- RRANE DESCRIPTIONS

AGREE .



Gzanvt GravitoNs IN  Backekounds W ITH

LESS DBOR NO SUPERSYMMETRY

CONSIDER  D(t-P) BrANE BACKERUUND
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ANALYSIS OF EQY oF MOTIon FOR
DP BRANE SIMILAR Td M™Ms2 RBRANE
DISCUSSED EARLIER.
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THIS IS EXACTLY THE SAME AS For
A MASSLESS PARTI CLE .

. 0tPe1 3) MAt VAL OF Pp =N

BEYOND THIS EXPANDED “BRANE GonstouRn
SOLUTIONS WHICH ©GEHAVE LIKE
MASSLESS PARTICLES Do NoT ExIsT.
THIS IS THE ANALOG OF THE STRINGY
EXCLUSION  PRINCIPLE .
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. SIGNIFICANCE OF CONDITION
UNCLEAR
BUT ONE OBSERVATION:

. DUE To €% FACTOR MULTTI PLYING BI
ACTION METRIC SEEN BY D-P BRANE

DIFFERS FROM STRING METRIC BY
CON FORMA( FACTOR

dg's (€)™ Ao
CONDITION SAYS RADIVS OF (P+2) SPHERE
IN THIS METRIC EQuaALs NUMBER ©OF
(6-?) BRANES
FOR  EXTREMAL, NEAR HORI®oN GEOMETRY
IN FAT dSg IS AdS xsh? |

DEPARTING FRYM EXTREMALITY IN MNEAR
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2(EVE N) MORE EXAMPLES OF GIANT
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i) D2 BRANE (DUAL TO D4 BRANE) WeAPP(NG S'Cs’
CAN BEHAVE  LIKE MASS LESS  PARTIcLE

i) D6- BRANE WRAPPING T4y S° ALSD BEWAVES
LIKE  MASSLESS  PARTICLE:

WHAT IS THE EXPLANATION FOR GRAVITONS

BLOWING UP TN ALL THESE \ARIOUS CASES?



W) POLCHBNSET 4 STRASSLER  FounDh SUGRA  DUAL
To  DIELECTRIC EFFECT. WHAT IS
SUERA DVAL FoR  MAGNETIC EFFECT ¢
CAN THE DuAL BE TageoR' OBTAINED
BY IMPROPER  BOOST OF THE  "DIELECRIC

CASE ?

W) Omuer Fuzzy Surraces !
S-VAIDYA

COSETS e
SRR hepts [a00F0l[

eq. G = SV(3)
su(z) . cp’

W)

sula) : € DiM.

pa ]
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