Title: Black holesin String Theory
Date: Jul 05, 2005 02:30 PM

URL.: http://pirsa.org/05070073
Abstract:

Pirsa: 05070073 Page 1/82



LAST TALk

(~CcHARGE

ol =B
Stvende  Se pavy n.fié 2

mﬂb;ﬂ‘a! |;..| Jﬁm:










Two }mFO‘HLdﬂ';' _IPTde'!'g"\fi ﬂf /'Eu{
D-DF !j{ETnE#TF¢S :

A) Vo fNovizons
o Mo
™ L (]
2 U

Noive ;

1{ - ,QE‘YLLL&
ﬂhmg Ty

‘Tfnrn-: <ies

e caclkeeciand The, we wi)] rmake
EFH:&;J’& a P;#:u/ﬁr DI-D5
S-Cnrnc'l-.‘r,







D | :
?‘lﬁ;\']e_. ~anciTown F () — qeomedy

Fliv) - UHni.lfg-fm helix with Sm‘a{g

4"-&1’7’1 1A (ﬂ‘ff."‘l"l.]ﬂ? -:F“U-.

Nﬂﬂtnmfoa+ ( +ransvevie) olivecPrang

7 T (
- 1

= aCaS(NU’j; .‘:2: a:rn(h}t.r)







H'= 1+ & [ _dv s

. F-Fap
r A\ d5
= [T T

2 . ami s L
2w 7 (R-acosT) + (¥,-aSmE) +X + 7
6

Use aJnv fauvdina:!e.r m  X: Space
P

“r- Uu N'\. — r ¥ !ﬂ' I "5 ¥ E-

B

H_1=]+‘L |

=
'l"-l+d? ¢ces 8 |

L : |

: 3 (] [ ﬁ'am
lllf\]f. rrove Cholflewn a F-‘GT le .-T-u-.qc'
with oxial sammg‘{.,.rl so &Y <o
?"h-l— d.??én.v

Similedy campute K, A¢







=

= f L) he g

Tr+a
— 2a /®, 8¢

[cos'e y dg +enve :Hq/p}

h$
+ ](ua cf#
R
r 2 -2
+ h | v+ - @ @'dss'“"] 5n28 I
j_l'z_j_"l
- f'_t; {T!zﬁ.c\jl’.i
Qs+§
o 2
= [ ¥,
£ = Prdede, h=[(172)n0)]*
L : >
ey —f s - DI
- —_— g:







- —
ov Yy— W, ~lat EFﬂceﬂﬁ"ﬂTﬁ

Fow T £¢ [qas ;

- 5: : SR r+ d.TJ C'Ht 3 r:dy‘-
; Jaas /9,05

— -
-+ ar@; ;1._4_41

= Qlﬁg[daz*' ‘:‘E‘ﬂ[dq- aj_j ]z

/®,as
T sim'e [a¢, - adt J.I
/D0s
Chﬂ'ﬂjﬂ Euo-rdiﬂu:![ﬂt: f'/—:];s‘ JZ‘JZ“
e s — B ¢
L
¢ - ¢ -

-

a
T




ov y— 0o, Fla+t -sJPEcE.ﬂL"ﬂ'!;
Fov v & Jaas ;
- Pty 2 T Z 2
. = _(rraldd rdy
Ty —
vaas /9,0¢

drt
+ /S0s ;'.-._4_41.

+m,-[=’ﬁ1+ cose [d¢- ady ]z

/®,as
t cw’s [de — adt T
re
Chanjg faa-rclim-lte-t.' +-‘/il;5' JI‘JZQ
.. e,
.] == 1 '/5-55*
D = cﬁ e !







lefive:
-
= L
B B 1z - < 2
A — j— r+‘ r
B ,a,a,{c yatTe
i
r'*+

+ /ﬂ-.t;; [dﬁz + coslo JE + r-i-7aa’¢'=]

As







i Na -&f;méu-i:ﬂ'{?' S b-w‘s 0w

- | - i =
i s Mmeé+c ol - W -:fuuru/ 6,

C'ﬁt‘l'\;’- +\lbum ’95, Baln:ug*u.mnuh*. e Eugq..'.
Meski - Vakkuv + Ross 00, Maldacene + Macy ‘o0

tn Sewme  veloted conderts

Ne_ Tauw fce 'l:,'?&'!‘ -.-l- l-& ane ﬂ.#
3 3m~w;' -Fam‘u Prm-mc‘,-nsqd &7
F t=) — A4 Z'C}tnvc metryics
Maldacena + Mﬂ-ﬂj ‘a2: Al Ike
rne‘}-n'r..s avxe ﬂah:r'n@uﬁr:

St Coovdivate .?f;lgu/nn'{r

|?—?wll:‘ -P-'Lh: 'Uua'{ "F




T _-'\'a -eg:hc?u.-rﬂ-r.?';fj 178 I{Jnr“guw

- e | . ] A
[ms metne wes eavyiey FHound 6,

Cw.e_-;\:: +‘fla,um ’qg , Gnl’n;uéwnmnhn;_ e Eq“r-.}.

VESH —Vakkuw + Rogs ’aﬂx Mﬂjﬁ;ﬂ(fﬂt - MMJ"’O

I !

- ] !
tin Ssme  rvelaterd canterts

We vew see that & g ave o
o ﬁm;] -anmly Pru.-mc',‘wsfd b
f: = — /4 2- C,Aa-ve mmetryies

Maldecena + Maay ‘02: All ke
F‘C-}T'ld aTe rawvm __l:‘r.ndm.r;

k /2 3 SR Coovdinate .S'f;igu/on'{r
| R — Feo| Llic thad o4










a.

SiIZE of THE Bound) STRTE

—

','{;/'i"“ S
g Fﬁ_&,, &
qﬁ- -

This 4Tuﬂ:¢‘6‘aw s @ ke pnd d.f
3 Cmﬁa-amimiag”, dince we Keep
Grat Pavf' which IS cammon o
all medvies and oliscard the owe

: - /
MJ'I]CL CJ‘—F‘.IEYS 1G¢M mIETaJT{ﬁ.Tﬁ o

micvo 2late







e

”q'{, mqﬂ“-{*uﬁﬂ f‘-i '1'*:"'

lowaest+ Povyremiz

_2 s = M

K = |
M = ﬂ,ﬂp
BlG
SIZE SHeRE
TrHROAT \
\/
Limir (B)

f C’haﬂ-lum G£ 1{13(?1'1!‘471' ‘n‘rmdlfc

H’;; ﬂtﬂp; fw;-_'ll'l

&

SMALL
SIZE




e

{.fm;-l- (H) : "1“ ”;{. 'ﬁ'lu*n"l"i!“ﬁ'['uﬂﬂ I..l H-:vs
'ﬁ-n: I'rami'.i'if‘ !"Jac-rwaﬁr}:

.Z m:_ k.': - ﬁ.np o

= |
3 m; — ﬂinp
Bla
SiZe SHART
THRoAT
L
H r
/
Limyr (8) - |

. C’uaﬂ-lum nf ltfao;u!-ﬂ!' Aarma:f;

B Ke= Mg, ;=)

-

SMALL
SiZg

S =TT R .

. P TP e




T




ﬁ'cne-n}; Stede: 2 m; k: = NN

ey

Hi ~ J mnp ——

M ~ e =5
—
4 L >
pg r il
- = £ . JQ@p LV4z —
ru QG jtdf‘r ! InP
- .
~“Mmicro

J / J
ﬁ” H'Iaa!ur'f Cancel! auwnT.

2 IS fhvaviaﬂ'g wnde v c/um_gr -ch:.:f

se thic weiks fav MNSFP DI-Ds DHIa
Sapevtube, ete

Othev effe s ave c/uuhf.‘{r e penolevt.
nsi-p\ ([~ N 23S

/| R~ 4 | | e~ &

ﬁ\:n.




' / ]
_-".” moeaduwn /| Cancel! ouwuT.

.ﬂf LS mvaviont andev Juath -f-rr:-:‘_
:. PR ckn fiw NSER; DERS D+-Do
Sapeviabe, ete

Othev effets ave clualily oo penclent
NSI- P'\_ '8 ~ 2125

,__,E-_’_ '-’“'?-Eﬂ_l#

iz




> 2

;. / ]
Al meduli’ cance! owt.

1< thvaﬁunﬂi andey c:/uq_(’? .(.r:.;’

se thic weks fov NSFP, PFDZ D-Do
quﬁ'l'uﬂcj t—Lc

Othev C.-HCL"::.!Z ave cfua./r‘,\/r e penclevt-

i - 1.:_. .
" | — %~ &aag

5 AT






2- CHARGKE witH ROTMToN:

fo FBRe weE CouNTED Bl S7ATES

OF THFE EXTREMAL 2-cHARGLE SySFeEm

WE CAN ASO TRY TOD CouNT STATES
WITY A AGIWEN RNGULAR MoMEANTUN

2w Jz Jons — 20 [2 /oan-T

I £ Iv-n-t'. Nave Somé

i

I 1 - f n
|

CRNVA €neyqy To W <
> KAV v 3J
Avauwv o ceYy il Aoy p?afﬁ'rt







12

P-m_}!.; I aciua.} J‘Pace,-

S wrround +the
T‘:J;mﬂ '—""'L‘l‘vc 'ehg
jdumc*(?u J:_F{,.,,
b.:[ a -r"f-Fﬂ-Le:

]

— T;Y d.cha..{ " Ad"{gﬂ nl

A€ ,
— — - /ﬂ Fi . 5
QG et :r Sﬂ"l::-ra
e 1
‘&'Tﬂlwl*—:; B € Q"ﬁ,ﬂs) . : .SPJL'EY;.:._(
28 i hi'rf‘zaht
(2
I > (ﬂ‘“f) . JDwa:J-./
- 'F’d‘ri&au.”
EET - T ¢ (M0s) " . Al mudes comy

— -—
'] el

3 *pf"nmf\ﬁ- . BOSE can)ENSATION




Su"r&uﬂaf {'be
YCJ;uu o heve the

jﬂamt Ales J;“F‘{'V
EJ a Ih‘l’.‘atz:

T -Jrc;va'cha.{ % f()av&a =

n€ p =
'9_' s -‘ / ﬂr ;f's- -J- i i
Mt Cvg
E : B
"ETGL"(;":’: T < (n'ﬂgj 1 - 3Plt‘f‘r¢n.(
", E ]’u-ri'zau‘
> (n‘“i') - -"owa;a{n_{
e fﬁa‘risq»—."
CFT- T ¢ Mg . : f:” Mmasdeld cevty

-

T 3 () . BOSE con)ENSATION
- = T 1 2anEeT HAEMaNIZ







UHclevs-Lnncfm;? The I1Ds CFT

;:E:FTih::CIB): D=4 =4 5ThM
RS, x SR TY Ouxsys D=L CEEH
chlfanwffon
e | i
10009—1'&' m.-:» Ly=aL
» V_ MM L T
| -

g-2nNp - 20T Nfp
L Lr

NWhen you @D
ANy umds of &Hfﬂ:i‘k

n, WSl byane s
zZv _ I
-‘-GJC‘{'LIVJ 'E]!"IE P i LT’ = ﬂ,( L)

C\no.-rctg, comes |
Lﬂ.r _l-}--n- I' .-..._l t-




chJer.g-Jnndmi The IJI-Ds CFT

AdS. x $%(p3): D=4 n=¢ S¥YM

BAS, x S TY(Dus): D=2 cFrT

F‘fhr.{'l'_mmt:‘ar_
E_DO{) F’=2_Lﬁ_' _m:} Lr=0L

+
E L
‘N]"len 7cu @iv>d L

| NN, umds :.f &-I-ww‘sz

N, NSl byames

+=Jt+iﬂv, the P . 'ZZLI = é- (2{?)

Chnn‘lg. cames n:-. ‘

'Flur..-)rinm.t e Le .




UHdevs-LJndm;z The 105 CFT

s * ST (™) D=4 N=4¢STM

5_3 NS ETFTC sy PD=ZE CEW
Fmd-imm‘n‘an
.—-*.— — e » = ——
CHO)eE W= p eomns
»_ 3\ V' W = R
/ ;
F'= 'Zﬂ_f_!_p - ZT nl nP

When you CELAY [ % =

N NSl byawmes | A Np u"‘l-k ‘-f &HC“J{L
| 2T _ 1 (zd

-{-ulf_‘l‘lﬂl?‘ ‘{:\"H: P | = - n;(-l-..)

CL\&.?1£ cames - |

';lu:.-‘wia‘:: (Hik ?_‘



UHc'er,g*LJﬂdlwi The I1-J)s CFT

s X S5 (m) - D=4 N=¢STM

Ad 53 A 33 AT 5): D=2 CFT

'Nhfﬂ 7'5“ @D ’ L o

n, WSl byanes | n 7y u""-k ‘-f &Af“JtL
| Zw |

‘{'ﬂlt‘l'l'll?, the P | Lt = n;(-l-..)

C%bvi & Ccames -

';lm.-l—iam. e | :_







:Dua(ilI s
NS (N — Ds (rg)
B Coy) — 31 (ny
e ks Lo ming unils
af Loclionl P of fockonal B
W W
n,n;r ll'nnn-f_r o 5

]c!at!fon-., Cumpnul!:
n]P an = GHEC‘{'IV&
S-"rl-rv"
& (Bosowic) ViBRATIONS,
§ Fermiong
C= 4L 2 =§£ FOR ERACH Compomeny




Dugl;lj ‘4
NS§) (N —» IS G&g
= Np) BT (ny)
b &
n:ﬂp I'.l'l'llld o nlﬂ: UT‘I”—_{
ﬁ‘f ‘F‘”f—hﬁn-,f P u_; fro chional Dy
B W
Ng=1 ne >y '
N, DI bvanes mig

]Qannll'on-.’ Componewd

ﬂ? an = e-f-frc#w:.
S-Hﬁv"

& (Bosowic) wiBRATIONS,
4 FERMIoNS

C= 44+ 2 =4 FOR ERCH CoMmpomésr
SRS







n1ﬂ5

2-cHALGE :




EIRST RPPLICRTIONV

i I

D —

\..=|=-V-¢-J
n1ﬂ5

Z'CH’]’I&E - S =




EIRS;T RPPLICRTION

l fj;r} ';' Ly

’1 , ’ 1 F
(S

I"hﬂ&-

2-cHALGE :

(¥
]







Second ABPPLIcBTIoN g

B=3s | ~vo P

WOy W

E"I.ﬂ_f n;ﬂ_j'/ ﬂ,ﬂs.

“comPonenT

n

E '.IYIYIIJ

Zach Campanm-! 314:;:7 has 4 legt
ond § T"d"""' -‘Fc*rm‘rdn Jevo modes

— 4 RoSoNiwe + G FEZMmiomi S THTES

CounNT STRTES: PRRTITIONS aF 1his

/4 Goseme, 4 FERMIoMIC
FLAVORS )

s=2nl Jn,rg-i'

IM {2 Jnng i3

-

=






WHAT 1S THE GEOMETRY Fog A I
GIvEN DI-)g M{CR0 STATE 7

I

LB
2mM Y = MmN 2 Mk = Mng
L t
M; units of havronic M.  Compovient shrimgs
Ky M;H'l HIHI‘F‘!\? K.
"'l(Jf
Duali b
NSI-P Dun el D)1-D5

Jcome '}U = S-fam:'(y







r&
CoNS 1 DER A SPEC/BL SuBeCcACS

OF STARATES

C K 4ums of a umb h [y
(v) : ' : = & =-ov W e

> P

w:ﬁall;ﬂ =K
J

pn‘:ie‘n”y .S&‘mmc'-}"r ;ﬁ 3:amc‘/ﬂ'f:

SHeRT
SMace —> '

=
~ —
e %; DEE P
ke



-
CONS1DER A SPEC/RL SuBCcCACS

OF STATES :

- ! - P - o ] ==
F'?I‘u} : 24 TUuTNS *ﬂ-.- a ’-.J.ﬂ'!—ﬂﬂfh A Ne |1X

> Y0

EJJI;H.G;I;:I\'H i =K

A".‘Lfa,”y Sé‘mwe‘T"r ;1: gmmc‘f’ﬂ'fr

f SHeRT
< } | THReAT




s
CONS 1 DER A SPEC/B¢L SuBCCLACS
OF STATES :

- ] = J - P | I'! -
g{u) . M Tutns *’-:"-'- a MY"I'I-:-G"{M ﬁ.r,.‘!?f

ERET]

MMJmnﬁﬁﬁx
ol

Ax fa.JH Ec‘fmme'nj‘ﬂ.f geom etres

) /- SHORT
SMac —> ; [
F .
. = i
LARge PES S
- TTrTRA T







GEDANEEN ErRPERI MENT:

S[(000D  )pp

A GekviTOow IS Frobabi lidy PCFT_:-

rNe » AN = -
DENT oN ?"fﬂ.‘n—nh ablovbed

MicRoCTA TE

- | .
= y\ avahons ﬂ-f'j
::m'p.anen':[ S-l-rr“b*j
-,
e ':' ey ? e — — ‘_,-"'-
|
v g
w i

frﬂé; 6.::'4}' {"jl'l;?‘ Jfﬂ?;‘}'ﬂ

fﬂ#f'\rl J’J\:ﬂlf." '-.}U&EA







I

wERENToN cf&N EE
RE- EMTTED AFTEL

TimE A e

Fr'lrﬂ"{thn( stfﬂﬁﬁ'{":!




Nave qeﬁ‘mﬂ[wy c

il

.ﬂ!—.,,-rJ \-J’ : \J .\:

RE- EMITTED AETEL

-

e Abcer

Aclual geom r.'{Lf:_r

- - 1 r
- YOYI!-aWn Oaunces
¢
-'N'] J .'" n [
At Lfap  and
| L™ l""\.
fe+urnfl rww Tivne
\L

e T d







:a!‘lﬂ woans CT‘.'L-. .
ﬂ¢:a T ﬂ'mm{v-

4
!

— -
-y

Ya LhEwn

L:'nz'f:}n -m::fr Lum_ﬂan-ena!' LoaNe Pﬁr_,':e-e[ H:I-uﬂl.ﬂ' "%
Sdviy KL |
=T i "T@ .'f
A{'CF = Lo Atsud = = B
T Zz - kL ;

2

'H:EFT = A {'suwzd

s

, , : :
o Cacr VYolne oFf K






oy

e —

A CommENT o]y -:::::.".CFT :DUQ'LJT}’

e —

Eins Jerne pi ctave

T e
\

Flat Space maHer
(rc matter) Curves Space
m&lh(m : g‘fﬂ-'ﬂﬁ AvYeE QEA_al "'url'ﬂ' :ﬂ?"'sﬂ*i#
E' — GR — —

i Adrs

Bﬂlﬂt! on .;-[.d' 3?ﬂ-tt:

pu"' o .s-]vu,l{ a.:?. Bmwfj at r=0:

{ Da T




A ComMmEnT oo Al [cer DUALITY

Eins 41.-13.-.1: pi ctuve

B
\

Flad:spoce maler

{rc matter) Curves Space

Mnlala:m: g"‘:’a.ﬂﬂ ove Qﬂ.._l_a.[ -J'o .i'n?ﬂgmﬂ#
== oR a F

ancs an .E-I.-} lfﬂtt:

Pu.-" o .S-l'u.r_,!{ a:JE Evanf_’{ CUI =9:

T WHERE
‘H Do _THF

e .







WITTEN -

BEANE TheaRy

| (CET) LIvES on

/ BoundARY, PuRF

SUPERGRAVITY IN
BUlK

o Whaot }um'..d + A 61111:.:;?

= Nlu:l’ i-f— ’hw: heve 'munj fo-t&iuﬂ
ﬁtuul :Hﬂ -FH ”_{. Buhf;?

- T lle— SAWE o [
D U MASS, CHARGE | .-

~ -

- '

> |

Ne b'm res

r
:.1’ a2 i [ [l ¥ .’ b






2%

NHAT IS “BLack”  AgouT THE
2-CHARGE BLACK HoLE 7

gti‘le-n'c m?e_ﬂa:-"-a:;t: mﬂ .E

—

Jizshi buhen &2 Eh(;“'r‘}qj uamPnMﬁ 3—1-\?4
]

IS [Ak;: r:'..xg'ln Moue une:?n.f

'g C‘I'Le-rqj- m a (4] [:“J-f‘j"‘

Aim. gas. 6L photans

:u} tts, cum?-th

4.&’- mene/ hanwanics
=

=S FT e = Mt &
L —
Z M X; .-.r'.',ﬂ_:,-




NHAT IS "“Brack” ABOUT THE
2-CHARGE EBCACK HoLE 7

=

L l - I . -
...’.-k:.*":'r 2o r:..J- ’1_-}? -U.; :ammn-avr.!‘ ,Q-f:-;n?.g
> . E . ]
IS L.!td: G-Jlli‘.LﬂLhL%‘ﬁ“- Moye t.rn!?lm.{

. - ) !
Ctme-nr. MithogTeoTe -
J

. -1 }

diva. gas. oL phodans

,:.'u} s e:um‘}i I,«:a!

a.f- mene/ henwranties
—

- Z o
¢

n, ﬂr: =







. 25
No r;l.w‘a.} S(jm"rntjt"lj -;r"ﬂ”‘#" jf?‘f‘ﬂlt

‘ﬂ"“lt'w.i-l'n.-ée . lﬁ"rj Ca WP”CL-!:EC{

365\-'“4*_‘_-( ot end of €hvoat-

3 B nanta ..?ﬁn.-,;,g =
I ’ Cjﬂu 'ﬂd'lL 'Tf-'lu'l"'“

f& i diodely
U 5

f
v‘l: -ime

an

=y O
= | 1’:]1_: T &

r r I
Cawa pd ' costed

- |

r v

‘f',?r‘bu

gfnolu‘.u:c ﬁ??\ﬂ:‘ H\xlf? ~ B o \/S_

Crapprig =

[ : .
E ~ _2:— , =8 59 w C-Aﬂlf.‘l-/
Lo
. | | [ | i
Naue TN L an -ijgmfmﬁ'gn: ;"JE‘*U&: {E..‘LS

.- ’ ‘
-J?E,.PQI_‘:!"THJ ;fnm ::)u %ffw{‘ Tefions
Ffa 1 - I -~ p



iR o et




=4

A0 Do

K
All _“‘“?"““"4 Companend _f-‘-ﬂ!é..l
J"‘tmjs C‘rh-' {mep.-.! s 1
nE- K At ~kE>L 77 '8
J-IE:F; -EL CPT > %

Nﬁ I ?Lam J;"l-.f'fv-;nﬂﬂ-ﬁ kel cm;HeJ

aue







g4
ﬂ" a u.la.ﬂ.p-.rm 4o all f'rl_'i —_li:'ﬂh:

ae
Hﬂ,ﬂl./h— el 20 3
) — [ fi)dt — —¢o) =2
-0

£ massless wave
rﬂnr;v ﬁ\tﬂ.‘l&]

B AE. > 3L v B EE
pr 4

CET
" BLAcK
vl / ] " . A
Sa 5:¢c_c’nf:£ arvigesl o vA
."' ) - ] 2 "
clissrcer, just as (n ovdi nary

i ) J
F’)"ﬁ I oo Sysfems.







28
mic b_g-:f-a..'{r‘f.'_ j(n\-nq.‘!'rrd

ft.)ua!-c -I'n T.'u é\aa’f-l.-l‘awa[ b&.tk
hale {{cuwg-'r'nr ?

Hau c/:. ":i'r‘"'?-!jf

i "
No hav "':Ivfaww:: 17

———
—

)'aUL
have o f‘b?fsabt, then you canwat

-Fn‘n& Smu‘é-j': Q{E-]’:LV!'P‘M-'A'GYT..S, "‘42 -

But T & ' :
I » A T Ne " Cxa Lo
| Lovmr a heori
. ey . :
Gcome-vies = 7 v yore

-

C.T,:,__ "-,rCf.nrnf.s Sm"-“ ot cloe ﬂu-/'
‘uﬂlsLJ ( Cap »-Fowm.f .';'\:'I‘Er:la{)

A e N7
|







Fovigon Lovmobun
[

L) 1
You -o.ke o Sphevi Sl

7T =
S:I‘Hﬂe-ﬂz S i
f

Solubm -+ 5‘*5}‘#8“?"’7 5
:,1" |

Jet o f'hrljﬁh sifl B derms

N

Aov the 2- c.-:"rb-"'ft catc |

@_u,_i-: A micwstades byeak

sphevical S\T"“MJY

P-I5 cFT srarE - M 'H EH
FERMION 2ERO MODES ['







] J | 3 r -1
Nhﬂ-"‘: g.oaet .1714.. TYyad 1 Mova ."‘

B/gr_k )Tnfc j'(amuz'ry H-‘

B i was & Smosth Salukhon Lo
f&f&w??’dﬁ‘ib T..LJ‘Tfﬂ Gse  hod ‘A:
ﬁff‘ylol r-vL Soame mql-ew: w  the c/%;
CF7

bUT: _I-{ ;'_g_ nat SMadé;{;- erce Yol

have o hanzau theve must be a
&wa'aja.hﬁ Mg rde

/W i

NET
SMas T S Meo7lr







