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Bokdness and Delocodizahon

% By boldwess T cimply mean no- hair
€4. bring chorge up to RN black hole , find
Smooth approach te sphencal symmety.

¢ Locolized SUGRA p-brane solutions hard o find

eg BPS b3 has so(1,3) x S0(6) s'gmme'lv:,.

Hormonic funchon of SUGRA soluhon falls off as

o *
Hy = 1+ vt «— S0(6) m =10

¥ we RBischer Taduwalaly o get “b2", fimd
sy $o(6)- symnuetuce soluhow > smeared b2 sol?

Intersectng Brane Sysiewms
¥ Profotupe will be Do // bY
T, S— dwolituc give also

Bp 7 Dpttt
PmlDn( , mthz=pth eq. b21 D2(0)
=L op(®
bp L NSS (V)

et .

=




Concider eq. 2 D-brave types #)8 ("-ﬁj;-o"f’_};:fé‘n

—(See),
\ alfo,g
¢ Angatz: * Harmonic function rule® CTs'egt"Lm)

*'gu (~at’+ 437 ) 4 HB dZ; + [Ha d23 + [ He d52 -
Tt J: o

- - (3-3) ,
ea/g; € Hh(g VM He M ) COI g\" 'L(H(‘)':L) 9
plugging wto SUGRA eo0.m’s gives

[0+ B RLA) = 40 8
(37 4 Ha% P8 (RiZa) = Qs S(8)

( (SLH&) {gaHB) =0

B > Constraint @ owe (A) delocolized m other (B)'s
worldvolume .

3 Ha(R)= 9808y = Ha as usual

M (512-} Hg?:') HB(%J'?“) = ‘LB S(R) *M
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Wt aesHon (W AAS[CPT coviext)
Com Dp be localized / Dpty
as 298 W SUGRA regime?

o Cimple 2 famlior example: D1 and b3
Solution elemuniory near- b3-honzon (BKGR)
d%e = AHy { AdSg X 35} ; ’e;/ﬂs = Hq ;

§ Y
Has 1+ 3N, P%  cpiem )
lbweNz 95 (p2+ (x-x0)*1" C4 e

"Scale- vadivs dualidy  (TR/UV relodion) :

90 - JHTIﬁ;N; ) Uog %_':.
Vo .

(Recall: Mstowtow localized at bounday of AdSs)
NB.: As L0 M4 1 = No b1 hair on B2

General Solution=o0lo €4 Hiys ~ %4

= Solutions depemding only o % eany) AAS; [CFT,

~ Some qu\'m.uaj eabized C(T- 1)

= some only neor—honzon for bigger brane

= from Geld eqns , find Can tade some L locabizahvn
for worldvolume locoMzation (ot relevant for us)




* Nok: here we discuss only solutions whith are
(o¢ com be wmotched ) asymptotically €lat
=1 FiG, and p-brave oh RP |
@'Bﬁg—brm eom. 3, Hy= 4, 8(X)

> Hy= 1+ cﬂgf;i
Ll
@ Wee-brame : [T+ WG 5 | Ho (%, 2a) = 9, 5(20) §(5,-B)
) ]
Hof 1 &ejgarcﬂ‘\tm

Methe d
(1) Fourier deCompose on 2a
(2) To &nd small~ |2] behavior, Can show Hat we
need only track vadial modes (spnenanl shells of bo)
(ﬁ-)- Get 2."“A orader ODE 'ﬁ:»r each Fourier mode
Solve ; match across £-funmchion

Fourier cecies converges absolutely (except @ &,
of Course)

Recults

¢ Eqns have different ChoraCer depending on p

find_[har for_pez | (corome ¥ polewbal <,
: (stronger polevchials)



e— Feld theory
¢~ V¥planation ¢

Corcespondence 2 la Maldacena (TMSY)

2O < Gry2e0f”  for 00 and D

¢ Low- energy Limt “2»0" : (EA4)0 E= enéyy
<. €=U = "/s*; %
¢ Grauge Cowpling (and V) " frxed”

_ : X 2(p 3
= form  dimengonless Cbuphr\g 3Ymﬂ 28

- ™ | in *D S R Co
=> Dimensionless ratio D}%ﬁ (el

= big- brane dynamics relohively Fozewm-out
fix oBS® | then 92 00 (Bixed E)



Other  Porameters
o No, Ng \owge, bt no big hierawchy
o Vy "fived” (not ccoled as )

Doing Mal da o SUGRA
¢ Holding 35" fixed ot low-energy gives Hy sansd
He = € (Spa°U) ~ L, Usc
o (LgL)Y U3 Ls
¢ My: Find, at D4 Oore, Hp= It G&M& | so
Moy, = 1t % %E, (q‘x‘z'i'v“:;v..) %)3

_ Lol I o , = i
5 ‘F"l F'xtd V‘“ﬁ'h Up = i’z ) V‘I_’M glV'CS Hu,m"ﬂ't

3 dont dYDP 1w He (see alco Mor-l-.‘np,c-go‘}%:k?;\
0
Thes is precisely am(ujou; fo b, b3 behamor.
"Holfwoy letween” probe (K=1) and DLCR (M sanc 1) ..

I1£ check on SUGRA curyature, dilaton, find
ml;j a wee bubble of I[d Very near bO . |

—

Vg finite gives old smeared coluhon ot 8-0
l‘é. Hn, Hq s ‘.H/Us "



Cowlowmb / Hiqg
« TF bulk/brane decoupling really ic C/M decouphng,
 fe. vear-horizon geometry «» Higgs branch NLOM
whot Woppened to 0-4 strings | Like u.sf'; ¢ (Gene.. )
M. Berkooz, H. Verlinde . were [ out 1o get nLoM,
(490%100) Shll wding made ...

see also Seiberg- Willen (9903) :
I(MASg), p20 &

Held Theory View of delocalization
¢ DO appears as wmistunton of D4 theory)

Collective modes live M d=OH -  wuom
Metamton scale size p t orientakion, M posihion

“O=0| theory very strongly Coupled (SUGRA regime);
Colemom- Mermin-Wogwer theorem : o Superselechom
| sectors.,
Hence hove wild TR fuctuatione for ¢. oot p=0

3% Treot _‘%‘500 as IR whoff Arg s A-0
S

Let ws CPMPIU‘Q WS, “si'i-e of P “ —p



< AN ' v~ M STom g

. - (A = &

) <y ~ Ny ks - (Agk = Z5)

# poscible } nTc;rMﬂJi%aHm from  aChowm
orientofions (modulk space €lot only for No=4
assume nothing qoes badly Wrong o Npd,
txpett adwmixture of Xem dowm by Y )

Thus ~ | e\ (cee also
@ e ('Bi)l ‘/ Be:k:ou‘-z- Vor-lnde

(Y )

4"y ~ Ng - qcls * Lo Apv .
¢ S(Am

Toke Auv""/ﬂs‘, then
(<¢7  ~ Jg,Ng Jfﬂg(m_&) \/
A

25 b

A bt degevevale , but taking <gy~ N9 Nre




1 Twiexsedhions .
o Near- horizen solukions obtained using S-M wethod
naturally motched 1o asympiotically Flot  ones
L Field +heory side suggests for near-horizon port:

drness o0s 00 for P:‘I,O,I -dim  miersechons
m ] v i P?’z W u

3
s €4 b2 1L b2(0) gf ~ delocalization out to "'Rl
h2 P & blow-up
(2412, (Zt12y) ~ p*

¢ Predict SUGRA solubions wth fat necks for smoll p

Gomberoff-, Kastor, Mowo\(, Traschen (9905094) :
- Use F-S oncat wih DBT Sowra rms
~(Bnd oFf- diogomol pieces W meinc wnlike FS soluhdng)

= Perhirbotion fheowy grves
aivergence @ nd-order or swmald
{ ovon whan sources drealed (are

sencible prece for big=p

(as opecied from owr o g manls v




