KITP QO3

i\ Ao &\J“efﬁ&jﬁ\/@ AMP S @«@Qﬁmeﬂlf
conieN evades Harlbow «H@ackm

CQJ\C& @vco\mceé %\Q,Jv NCE oS

c;b Cj\@ﬁ\@ F&\\5Q¥\mg CB% @M : UQXP@(Q/
N %o C macxv\bf\ \QG}NO\\IQ < a\\\ %ﬁfe (\Ar\\ef
<<Pmr\%\‘(0\lv\o4\%) @%\r@?z\ EOU\C\&S) R\CX\(\O@\

8} rwﬂ&\am Q(\JV“\ &Q&%FU\&_Y‘\@(\ GQ Ymc%&mlvom

FHINTIN V@Sﬁ)@(ﬁ@ CoN rVoton  am0S

Ry @fPf\)Qm x\ﬁ\\ rN (U\(\\\fe(ﬁxﬁa Co\\e OXQ LQ«A@«S

\nhee C&Lgc\\@\\ mwugr Tosstdoc o\\roq\o\b\ej



S m(\ Q\\JVGW‘(\O\AV\UQ }QM?S @g@gﬁmﬂ}

Jan. QO

(Q\QCO\M (Y'\O\( OLA%&—\Qé&@(\

\WAM% E /X\’_\:H b\ \\3%>5\4 U \O%QW

Wm&s? <\@ oV | bz\® %Z A k@5>

W oo ['\CDO ‘

(et

%U\TL AN\ 0\\%( \K\O\AY‘\\UG/ @f@wimﬂﬂt %\Q&g

UNS ¢ o~ \D \Q&) \\POQ\FQ&“ \% G\w\@r\% J\O\CX\Q)“\\\\QQ_\

S ——
o \\
e
Y =
i
§ (,“ ;o

(@
N




Yoy, = W \bw@%\@m\mm

ME%H Sl . )

L@JV \ *X Q\/O\zor@lﬂ - g}%
B
0, W ZMQW b\“@%g@ \*\5 @

b\« RYE 8
P pep =) elyy NG W
EMa HE Mg, ) K
\ o fake
LD%N%\\“Q | \\%li;?sr Jr; \ﬁ}@
%J\AY 0&\&@ |

20,

I 2/\)@/3 - wkm{%@\k}%‘ ivwmiu{@}%“



r\Dfe-C@(\m?u\(&r(\(\% Jy\mg AQCC)C}\\\(\ |
CXCJ{S OF\\@ 50 ‘H/\L va&

(AOE CoM O\(,JY \\AY O N Jr\ﬂe Ne Mo befgc)(Q

L hole evepration
0N SRR A AL AR

5 S \\QO\\\PQCAK L/OY\AV\\
e MoV A JB



c>\ \S\O\d\ ho\g
e ev\&vcu\%\e
Z@(W\\V\g

A

Bill and %(3\112\\@
Cﬁ&(\O&%Q




\\f\(\O&JV §\mo w\ A %\\\LQ (MeaS (e ?

bogm, PO.B.Y.
]
Vg e A

A Bell Ui Lot ion c% BB ond BMg
inple S Super \wr\\vw\\ S\%m\\\‘m%

(@“5 W\@ﬂ@%@mﬁi 0% C&SH}

/%
DS &%



The %U\m o axe Moo
<\~¥0Lué<9\z/r\ Pres \\3




Pocts Q@ ok Cf)>

Moﬂ?j{fcﬁﬂuwﬁs @,?F (. M.
mO’P\\ja\lreA \3% QMPS O&\CX Ar\\e
black Rele \ndormmation prob\@m

20>, TO3O Genev A\ KN Ya' +he Stote Pt
ORE®P %Ho(&@ka§ w/ M. N\u\é\\ﬂf ool O~(BO\\\\S“¥€M\

caod 436! Fardownectd ‘\f\%sﬂ;f\oé\\\Of\
De ek rorc o W/ R. Rezon K



%\&@\/g‘mo\g\i ace ol e
—%Of O\/Mm**um %(\o\\r\la ) %LAO\(\T(*&LM

ne c#x\ S C S

/BUCX[ 7% Hoe = J@ be —4he_

Cose we Ou%\\%\ 1o condidec

b&)\\&% 46@@5 a% Q\ro\w Lo l&wol ar\c&
SRiogles afe oo Ly=d) \oLa (NO\%Q&Z



S

u\mmafvé 0&3 r\P\QSLAH S

B\QL\L \xa\Qg s (e o KQQ\S

LomMme

—

— (A &@CO&%?\‘\ F\?S

‘\r\j\o Corn Cothe O @% O \Ao&h
Veole ender Yae Qggum@kom @% RSl

- wWe  Con \\0&@ oguwo&f\ge

\p ooy

"‘f\’\( O\

b\) \l\(\ \(

#\\@of oo e JodermineS \(\OUQ /QC“S’&

H
d
3\ o u Lot on

UO\'\\bK\ %6\\/( %\A \,\,%Q FVQ\Q\Q\W\

%L\ | \ f\%o\f W\O\Av\é_\w\ C&Q_S’*ru&ckof\
B‘AV ¢ \\ e S\BQQAV\“\ % o (\gﬁ(\\(O\AV\QJ\ \C\v\\%



@Oﬂg\i L@jri SSVONS \m%@(m oo IS PVQEQWVGL&

How %c\g% Moo \(w%o Catre  out he b7
Powye (PRL, 14%0)

Q _
/
_—infe esempes

S(E) - s =SER)

H oS photens S= Arp\oa/o



5 TS a\f\% —gf O\ mejyuw\ Kn%o(mﬁ\la oM\

(B C/\KSS\\ c V\QL \ r‘\%@ 'S H\&\«Xv& GLEaN Cgu\u\ C 0\%
C_oNNE_ S ow«—k o~ \\% 0\;&* Aﬁ\f\g N \a mcg\

C
Wnc
T (R /
'S _
£ a% ?\\olvovg
- L\ @ o & Smolin, T.0,
U(mg Z M C (PKL, QéDQS>



&> t*of e (el M \D\OL X ~o \e/g

: OS
\\(\%O(MAAF\O\(\ coNnNe S OU& ox\m "k

NIANN Avw\miv\uég

T (R

= o ?\\o l\\cm}

e QJ\J\? Pres\ |

(:y&%é’@ \ 2007



%B NO \f\\\Cy\rVa JV“\«\CQWQ(U\

Winc

C

( MN\D\& m%\

]O\V\ [

T Powt

™

K /J - /D @ﬁ
", RN c_
A‘\r\g‘/\ /OEC)O\X\"/\—: /ﬁﬁu&,ﬁ) “({\/\C/ e

B ronan SA‘@ ~, (\Do\)H

y o NO \r\—%o Ve %" \—\u

o\&p\ \\r\%o IS O\)é\—%\cg\&

@R\\ \A@ol}

‘-(rOV‘oc)\ec,\é\“l)T, o. | D~ (Mﬁxﬂq(&@ﬁ



Gwex\e/rok\\&.qjﬁo\r\s > Owuw\jwuv\ oo nég
) dwes by for every stale ) Ahece
exits @ Cede( s ble A a«r\g%;( rmotiow T Sady
Lo L <o (w o e ~dard g&eéx;\
) Classie A cdodes ave  © ordaiined  WOWLA

Do Yets  SPwe
8) \,& \'L (\5 'SF\NL ™ uw\kae C o,% 'Pa N (v\(kaS Nee &6(‘)\

Ao MSCV(\\O‘Q, CA &\-&SLCL\P(\ / “\'\f\Qf\ "@Df

{eoo sgstems AN K, L, Re
LﬁS Conve xibay t % WO, W,  ace slebes  dhen o
o pwialeew, o oZet ! ROT Tl

NI N e Yo combec ol Stedes we e

XeA A 2 UNCAN b\\;\ SN o s“u\%/QQ mq&u,YfLmu\jr
\OL:M k\\j-\—o\ré v& — wmbwg\



O‘vu\,\a\\%
Pt T = 4
W= oL
5 > W = (\\D\
10>
b, A ' <0
N= oL







|

T

Ho




C\QY\Q(OL\ PDCCOO\?\\ (\? —T((\Q_GD Ce YN

ﬂ@ \f\OLAVQ ﬁ‘\AT @\r\\cjm v\f\—%d( PG (DA
leoves o Bladke hole  deronds on

SN




(e Ve code v e or %\f\aﬁ\ \‘& C)\\%QQ\SL_\/\fb\rQSL‘\ \\ cesald

\OKNB > % \OC}NM

'\{\ @M (\:—&} an A Aake M Ao be Y O\IU\\«);J@

S 0O @ Au&‘\ ﬂe?AS to be Yoo ﬁ\/ux\o“JVS) W/ vC, SWOM

9\\44 C > C;LK

\jO ( “HF\GO W\\Qﬁ u)\jr\\ g \a{%z/) ’H{\Q

\\f\’%O\f \N\OC\(\(O\/\ C o~ \QO\VQ —-\~\(\e b\&g&\l\ \(\O\Q
even K Ahe  numler of e dioded s s les

’k\/\O\v\ F\e O\W\O\A(\’F O% R f\jga ¢ M”\&%aﬂ \lr\S\C}Q, ./ oJ



\,\ ow Covn ‘H\\g R«}@Q N ")

7

\

ju5(¥ a S e u%gé\ OA C\S\Q Cowr @,\< —~ Jr\’\QQ)fQW\ A‘Q JYQ (
(/t)\r\e LGN H W AS c)\Lcovk ?J\D\cj\ %C OV C/\m&r\fgi e

Con~ A Se \\Av Jro lQ\\ b\)\f\Q»r\ % Cﬁo\é\\oc\}..}—\\ \[S‘

. - 2
Decoupling when K = N* (Quantum case)

NO (Y © N o 1NAo

O L/V\’S\ B \W\S‘\d\&’%; %\—\

Radiation Emission of Black hole

decoupled from ~ log N¢ decoupled from

Charlie qubits Charlie
A= = - o ——{ e - >
; r Yy > -
0 I_ _I log ]

r 1 ~ AT 1
% log Vo~ % log N¢ 5 log .-\M“o—l— 5 log N¢



BVU\ Mmoot ng\@(%] LR € CoN \’\O\JQ/ I~ c)\\(\cL/

Both decoupled for K = N", r >3
: \(\%o 2% c§\‘tf\
WL€=% No ‘\/\%o (\QS“\C)\L/ gH

Black hole decoupled from Charlie

— Both decoupled +—

N o c Ny ©
Radiation decoupled from Charlie

QU s

>
[Ij ’_T *_| log N R

T

% log Nuber % log Noo (Case of r = 3) % log "NHO{']_ l.; log N¢




SO L o \&r e N O
CaAa a%a\¥ &Sﬂa%\l)cfxﬁ/\ HC«VD\Q 3)(\

AR 4 \ ’l/“‘\_ﬁL 17\ ~ N SC 6\9\«0\ O\r\&\ L,(J{\\AVO\(\‘-X\_% i



SU\‘W\W\QF ﬁ kk% we assume Q\fQ(%\\\jx\'Ar\D

— o \azationg o% Q\N\/ o
;%f\/(\%::rfgk\& \NQKO\’SV\\OY\% \DQ#&)JQQ(\ N) \4

— ‘\r\%g\( \(V\QC&P&Q«\ %RO LIS &\%%QC@RAV\%

— Seralll Syplems cnm uriS e 0rat and respect artory bl

o A\f\’%OFﬂ/\O\Aﬁ(or\ \e owve S Y he ED\QQK
Aeles) cent ole  Sastes

Q()V\'\(WO\A\( Hiow
— AVO\% =N \o(\ AG(MQ/ 4—0
\DWA N0 @gi Piacr, hole

o (€ e LG

?
_ Lo we \~ove ?O\émw\/\omewS Qv\h\g\f\WL
‘\\)0"& N “\»\’\,Q e nge 5(% %Q\\ \/'\a\m’\v\(o\l\g \DU\F\ (?Q(\\QQs

(~ the  AMPS  sease



NOW 50( D@\(’k g

‘r\%o(moér\\o(\ AQDAFF U\QAF\(Q(\ rejpe&‘\rg
conse rvaton (aws '\‘)\Fowc%\'\ o
" Jr\aegwqu

\\(\Q\O\SV\\ oM a\

caod - A3C)



Q
A
O\
_\,
AM\
N
N
.
C
.
o
e
A
s e
QT
N|
oly
e

A
e
e
Ane
'S
e
MO
r
e
e
a8
A
@
UO\(S
RS
O
AN oa
q‘&
\Z
)
S(‘

T
o
)
<
v\
S
o »So
H
A AM\
\S
=9
red

€
C
\J
Cn
S
o
'
A
5
.
L b
P

AW

?O)
3
B
-
K
M\«\o
\
N
BN
S
A
¢
v \an
+

O
R)Q
N
%
A
ot
LM
<N
0
S
lems



Can evolurion be now-unidfar 1?
Ves !
@ "l’\»\a:\' “‘3\’\‘\&\\ e *\Oj\' fSO(— B'\AJ.U,\ \S re_cLu&weA
@ /B\a_b\(\ \’\D\C C\J‘QQO‘(‘G&‘\;&@«\

@ &w»«\—-wV\ VNEAAS W CN\M+ YV SNTS R beanc\

No'
@ GCrod S (\OSV O\%&F‘\h\&(‘.
@ IA\A%/C\:—T o¢ %Oux\éo\r\a U\n'\st,\r\%

® %W\QS/ Pekin and $uss\4\ f\(X (34)

oc consefl \/cvc\“\on \c\u_g,

37\'\9_,( VAN o\o\\—e \ (]¢ og\\\~ \»6

Yo wnust e



OU\‘\’\‘\(\Q,

— r\O\'\'uu'\‘(‘\"owza Peories

e ogechon O BPS

2 o\ S
- A wcua ow’k?o“, (&\a‘\‘\ow\a& Prgoy

- QM
. Q\z\:er ofnerS
_ N ot o((\a;a o% \QDCC\\ Srv%
— NO@‘\'\'\CCS T\\e o ceon
— (/OU\Q\N'\OA o %T‘o\\f\ L\&
— LOWCF\‘\”Z TAava Ciean ce_

~ Open O\IWCSHoﬁS



W\od  evolorion laws  ove  permssable
gruen e Aondocd  Billbert Spece sheudae

’DU\S\\‘ (Y\OC‘V( \‘X g\r\o Aé\ Q\ro\w&
© L - SNE
‘o  onot e OSANS A"‘a AR ND S

— ’\’PC\LQ ’P$e %(\f\r\?s
el

POS Ywvwe or co AN \ oy

=

6 "\DQS(\JY"VQ

~ \ N -X:
& RQ e ’\' SS\\O\’\‘\ SSV\C&Q\ \V\Afef?fg-x—o\ WO Y\
O 0%5? ‘SQV\AJL CB\Q,(\ S\S‘ﬂa SY\O\A\—(‘\V

—_ \’\ e o~

(5 € (€)= pL(€) dAd (€



Lind blad ‘ Ectuxa 1o 0

=5

K osea Cewsk: l Guweint Sudalhan 3¢
AN
b =Lp=-ihA-53olL L ol L 2 L*P)ij

: L oen e cal) ron o =
OC \S Phe ™M N (%%t_is A e

ow\ak Cﬁ bouno\@ao
°_ ‘o o cophipuous, obe
Reco ¢ ol %:SuCPDTBmaos AE© R
F&?{\Qj\ﬂ( '(IO‘W:‘ ‘6
%?re Mac ko vian

NN ) =N\ i+ ts)



Duce Decohefence

= o L\g-’-’» (\D\& a P(‘o& ec o

«-/?r b= o Gy =5
: AR
po ::——Zﬁp + %Z?KPPK K[Ct(f): « .
O 2
P:?OS\'D{\\

O’.\:\ LO\ {O“ z:j
2D '6\ — - ’ﬁ Py o
J‘J( ieﬁ O,‘:S.(O\ _éc,( \#A

\L2e a measufe meant tn T\)K basis

[\_xaé&\) P] =+ O



Haw ¥ \\(\03( Lol

P = U\ )Pl G g‘y’ | PPl | GaAG NZ_)
\ocall ‘\'\r\eor“% Lx__\;’ L"\P,wb“\

o O

Q(@AU\C&S H\%\ﬁ\{e mome‘(\)rqm

o

/bm\*@s S\»@S\AmA PosVin R

o 00 fthheectes  suffer ,&(\om
R %Qﬂé?c(\




?053\ \;) \Q \I‘Ouc\-g

- \(\ -\—rc-,AcLQe, N o\ C“\p.fc&n% SC&\.\Q O\&f\c)\
\f\ct’ (’>\L \/Q\O\O&:\—:\@V\S O o W\Q.rv\-u{\’\ /

C(I\Q/«’\O«L% e
Daw\\ N ahfx D(egkl “ L(’\ Ve P\

Nown - \\’\Ar\Lo\f\o\‘\ M\r L/Y

Q\W\O%&umé ke



Q u\o«\)r o Me clhaocel

Gz imaA-S3B(LELG « 6L L 2kal)
£ L= Wbl Becdd) P #O

omentn not conserved
EP ) Lg #= O wm m
X ) '{Ay Atstocks

reaXs | o omectoun



MNeasur "9 NGRS ?mpoﬁ\s\el ilv A\ZS:L:\D—S
+he N6 Merturn cand breaks oo™ "

CoNS e \yo O .

|

=
- 1\

‘.—— R N W J T |
\ O\ L3456 IBA

Rl #0 -~

R

BQ’ Xg )(PQ\&DQ = O

Ce% Ao qov SMSSK\(\A é:})



A elational “Hﬂeamé

———

ay
e O Rleln g &

N cotney dence Aetector

Eﬁw _‘KZO (6&« Pyo\
:*‘[WPQ AT

Qa



\'\o\w\d&’r‘% %Qx
8 = o 2] - £ O [P PR

L7< = F/W\:;w Lﬂ
\\ng‘reaA
Q= g&zx B, (R @ R

- CONSC (VUeS W\OMAMM
_ @f\\% cels  at \503\‘3&0'\ \XXK\




QF 1

L odd e fiMs te ke the
(‘e\aeﬂof\out op.e_:\o\s\-org fn#e,r@SX—{&\a

_ Aol \O(a./Q Nermihon o@-e,f//A—cFS
YA Lj%\] < S(x -A)
)
R Pl &K: g&i L\L('x\
mom—\—um %[R,QA;O

ConServe > 'P
-tV X Vo X
€ MQLQ = @L

\OCaQT ;—\(x\ - ID'\)A(*% - ’lézj\é;s{ ;(x\)g_\s(x)}\ka




oM, QYT

QT

Examples

@ g (\)b((x\ ® \x}éﬁ\ Ax
G | LoGetog

Qe = SL (X\O\_ Y (2 A

Yoz QL+ T

li>- NG [0
U= NO= \NJU\\V



L-oca.Q/L-\'tA W trore e\

what Ao we Nean \f’a loc ali 7
(D Causa \\\-‘3 :A(f) )%(U&ﬂ = A (x '“&\
B (e-g) = ¢ IR Uﬂ@l -

@ Non- \oz&Q Lofre\&’\f‘O(\$

ARD _
djc %Qg\ hot .. -

AARBR £ Ar\m - Y,
A€ i 2 o) A A‘i)




©

C 0\.\&-—50\\1 + &6

C onsali ‘c-«a, d proven E?L aa\ac\r\%,

o, Sebibious  bud rlal ‘\r'ig\iu \

en ron mant  and eru:,u\oé ! "
¥=

o o 5)'(‘0«% o e e r\%
o o Lindble ec[/%'é‘% L s

T\'\o_ NN\ o r\N\—QA\)V

- ‘\f\'g-\ (\:.-\-e 5’?0\-*\0\& (_O(“(\Q,\CA.\G\.\‘\\O(\
- 1‘\%..\’\"\-2_\‘6 \a'= )N %\Q.\A\_S

M Tan QL  wn\e



@ \)o N\~ \o Ca.—Q 0(60&‘—(\(96\ /A\J.S-\-{w(,“od\ OS)— Coer\ac\io‘\S

For 2 AR8 - TR A8, P = (WO

At

vV (ABE@Yy = - ";2\5&'@ ) p‘(& D*\@/ %(bﬂ

—
®
o

\ic




(P\Q \a ‘\'\ O(\O»\Iﬁm ) e e/%\'(*eme,

(ae®) cklects the fact 4ok
Hocre W\ou% be o woua{—o
1§ R

(ESBY T U\C\BS\,\ )( o0
%?Q\A %\JC&\LQS ocr %)f O\P&%b& ae T

S

(2= g L‘bg\ \)454*\ A X doegn“v Creote. of

e stvo corielakions & S\Q&L&W&
Se peva A PO\\!\J'S -



N 0694\@&) {—or ch_Q M\S o-S— N 361?\%-\—(\3
>e _iGx, e,
Q= @;A»g e L . €

Bu&‘k r\o{' ‘ecr A one '\‘r\ar\S\o\-\—koc\,

%?mm\tel

'\ Can \0:\'? Ao \O(\

@ ’br h \’\‘\j SE\I b\uci:\on S \?T;KQ:'\\Q LtnAblaJ
e%wm—\—\\ o . N o Noe:‘(\,\a_r\S A\eo te n~

@ CLi,6), Lx, )] = ©
bt [L(E O L&) # O

\ W€
; Q:Sé“—\é\_e S Aot \OCOJL

o u\A\:)\o\A eq N
(@ T ovpears on LES 4 L v

R AR CICE %))



Eﬁerﬂ‘-ﬁ( co <\Se~r\ra\~'\o{>
0—O

° ~
@, CWoOOee <A ’P\M-%%\CAQ N\oc X

H': Ha +T\’¢

-\-—mr\s\eér?o N WAVoS (ONe R

dp _
t—O
SHE € ‘
@ Qe (e Qoele ¢
= (4 Q6@ 1 L M,R)=0

2[’1%@ = "‘[Ho)a ’);ZKKEC—Z—R’K)L@!)P_J]
%@ — -.‘[Ho)a ﬂ\é.zx\t[(—ik)tal)f)—)}



o (‘e,(\)c 7z \ayoriont ?

SV\DGLLQ_ (9)0\ AL —tine QTB neT on Q—Q/MQQ %}m%

366 = ~[# B « Do)
)w:’ a {5\&« EE’E: Ea/ (75]]
JY\\e_r\ ’P o Ge_ U(V O\\o (\3 @—v
CD’T — CD’\’ N FD"\‘

b\\\';\ \&

0, b= 16, B
ch_ & e i X l Al e OQ.\



’ @X(b@\: “‘&5, ‘P)l S kimavvw\, S \td\U\“‘té*/
B, mas

9T§b<% = [P0y )PJ s Aaqu@ﬁl

9. P® = {80 B «DP(4)

/B uc¥ +Vs \S ’S-W\NéSt V






Noethers Yhwhe orcem cxzxwadbi Se A\

X U\f\:'\‘a\\*«g e\)o\ws(“\o*f\ — cCconsex ua\-QoA

S\Aﬂ\w\n)ﬁr‘ L%
G}(‘O%S (CG "’\\ A\ s \Of‘eo\(S Ao O™\ (N fNon- Gu\vl-p«.} ‘|'\-»ur;<5
_Ge

-ibe 1Ge ' Ghe
e pe )3 € oi(@@

e e Lindblad equation NN %%wxo
NS G\’Mi)’\(QS;

o> | HG)=0



Ei\ S(\’\u \_—1 \ S P Co ?or+\0n&\ + o
(‘d\SA\ (\%/ \ower‘\na& owrs ovr c.ommw\-ﬁs bd/ 6-(

ta' *&‘\Sf\n e

LOCA&L‘\'{% See,fv\j_ ‘o S N\?\
— L ace Wermckian (~=0

-~ OC (0 e L~ ?0\\(% L“\ )L‘\‘}.’v Cl)\: Ex\b’tl")]‘:ﬂ

\n eacW o 4\ ‘S"\c\'\‘hows Q%\\f‘\rcmmsu\b
onfe vely Afle et

Lore(\‘Lz "W lCan e s rade s'uv\Q\c —Hr\rowa)\/\

e,t\ef‘é \a — NN \/\"\V\AW\ CoNnsSelJa —&r\‘ on\ S“\ NCe__

o SLLK\ c)‘mH‘ s & Sc A&\é\{‘



ConFirnatty E 1wog\.~;cf\

G = g&x%(%
dalx) -
—?A-%-t—x) ol \L\’\) %()“\]
g D\G‘IZD " DA)%/S’ V5
>Q;«f§ = o T = %
Fof \, Y\A\o\&A e\;o\w\-T (o X'E ’\‘ N
k= -yl Tlhg qla L -ab a\:)
9‘/&»& — \4()(\ 60(). %M:’\'Mo




Cau\?\ "ﬂ R am\uﬁr% (Jro‘&s>

— COU\'\D\Q lf'o C U e~ '\-—tmrc ( NOVveEe. A&Cc\hafex\ce

ok \NTg\~ ¢ v vatuce)
_ tondle Yo staaulac \f%”
Q= g L) 1<zl &%
loems ocd ed \/\??S\r\ energ

oL Co Sco’\beg

Ae QO\\UQJ{\Lt
%\a c_,\( \f\o\QS LS



COY\C\\)\s i’ov\s

- Qe,\&éﬂov\c& MOM '%OfLé& o US Yo eSo\ue
C’Dh%\? C“S" \De“vu..)egn \OCOVQ-»\L\—\% o«m)\ coa%ef\ra\-:tor\ \(xu))

- C \a(\? %\6' \OCO&.Q/L%: C&t)SK\r\ \-«a VS coc¢ !‘9.\;3:-\“0(\3
't’\ N\e/CA\efF%b& NS o-\-&:\nf &amm)rclzg/ Co mwue& c‘,m\- VS

- gaeerined  Woess Yoo renn
- Lofex\‘\(% NSO oq\'t ( W@O»\L o< Q'SV(\O
™)

- e S\SW\W\Q)W\(/

_ (feSo\veSs mansa o% e '\Dro\o\ew\_g A cc\\ug,xmc&&s



Soma opesN c\(W¢5 Lo NS

— C_,ov\’Q\e )\‘O %(‘au'. L‘A ?
— N\ad\"\%i CO\\‘\L o NS JY'O %rqv;xﬂa (eg C)\&Q&SS\S \aw\

oce Yo ek 055 L;\,\a\\;,\a& owoc‘rors , e Se_cucdsles
i\ ene w%\\ ?

\ocal \FQKG\ S\"\\c>(\ 0~.Q Poories and N U %\x\§\-\«\9(€,

Por e \es

— exy e M\_&__Q ‘(-Qs,s\—g ea CortelcNen JoshvacRan

6N ()\C)k\ \“uo\/\a\Q (NS sx\r‘o\‘\ 4\“(‘5
ea. S\k&\ ‘\r\%—of N\O\¥: o A{L%sﬁ‘ WL\\\Q ~ 5 &A ?«.‘6«&5

— Non- W\o\(‘\(.o\'\ o O\ Hr\z,or“\e,é X

==






