VPS F 6Ui56m/



* bate Lpact Y . Hilbest SWQ% CL\».(H<O

T et stote ¥>eH
> doas {7%3 };"M( R - wseble O\C J‘%’WS o dtT/{M etods

- lvgr'(
—> 0 = | . . . >0 : o bl
Q= Z o [ D<m| T2, P p Cobildies oo Tt <
N \,Mw& obsecuable A = Al <A> =T {Ag% \
* Meosase a{ wwwv{oiwt_ g — Von I\r)u.mmo,wv\ w-ﬁbwrg_ 5(3)—' — ‘4 lr(g[wg) = = IQZ‘F, /("’“(171
= S(Ingat) =
- Qg =0 <> 57 [#D<~]

- S(gmss) = S(34) + S(%2)
- %(NI> > %Qg\ ‘Y’S , A)f www-wﬂ% MAJOLA Stlade

- 3(Zeg ) 2 Lo 3%) ofet, T =1

*8(0) == Gu (0 pmnciple of therwodpraacs )
Lo £ fg(t)drb

i

o U572 ] S _LV\/QON“‘-‘-*JLQV\ %W&JJJ
— we haot /‘vaemwvé/t%v wheut © '/&Lgm’uvm tobe, — waonn Uc‘-’&b'/g ‘TP Oé?@W'A‘ZOS

{4} , A-Al <A;\,~ge »TV{A;M“ U

AM»} oMl stodes, Sw(r&% the  conditions apgoub the one withe wwwj Wﬁ-
WN—%MS {hee state m-{é\,u, f/s{w o the st w:a

e,

I

Hatowl ol e wazao
b \/Q}dq_ul/iow a—g ?umcﬂu/w\,c —L'V‘Q(X) ,\)J(:-L,ct., X—"XT M‘pl’! W/(g:élc@'@

- X=Txleseen —= L(x) = Tfo) 1e>e;
ST f0) = Te {90 Tedd | fuw= 2 ’[\”") (="

h=0

- T 200 T (9ot~ (-t ]
= Z ]C (y., [ [c (X’ w,i)h"" nTr{(X—woi)MgXi + U(szj —F!_F(X" yJ')n]

n=9

00 _c()(x ot
E« (1) TV{(X w!) QXX + I(8)

(Z“) 2 (-t gx{w’(sxl) = T /008 |+ Hax®)

h=7




© Kdhin i Ay Lk }[ be comer oud dﬂmwh‘w“& 1("4/«0‘(:)'9!/\, on intecsed T |
el ¢ Tl for bt optrutors A wd § A4, d®cl | i holle 1t

T w1 - @-8f'® [ >0

I fis stoictly covee Abenthe erality baddo ff A-E
Ped: Aled=0:le) <&:|{J)->ze;*
BI§O=-4 145 7%“3’1“733’%“2’4

e {0~ (&) - (A-®0@ Je: > = fla) — JZ@(%) lc;d*l2 — (o, ’:éslc"dlz)Z('(‘JHQ’JIL
S A

= Zleyt (foo —§6) - - f14) 20 [{4 anar

d L e ddely comuek, Flem we 7@4 WWLH% {(;)'{(x)’(vy—k) f)(;) l(#’x>¥)(x>

&5 ey (=0 o 0= b { ke staetly eonvw

TV{A_.&‘il - ?(\ le'|&<J&i’ﬁ'Jz -0 & C;J!O ov Q;%J‘ {(JJ._,F(X) —(J’X)«//(X) S O k-a/dy

!

o Pw{nc,u.QWr ~(<.7f' {’(x) =~Y x Ay {av— x>0
— 7[’)0() = A+Lu QW %S>0

> Te Aleh - Te RAR 2 Te { (A1) (1+AB) |
>

T AMA= TeALB 2 TcA-TeR | A20,B>0

Lagronte: fumetional A (g, 2;,) = ~ b Te (Qhug) — TWA Te {Aig | 4 Teg
%A=Ll—v{§g[—1//~§ -2 - Mﬂi -V [ -k
=7 O] 4 g +ThA = O =7 g ap (eI -ThA) =z

2="Ir {0&? <—24;A1 >&
—> the sofustion g steetly paitive - for {uste AL we hngs g wined stake
~ fon wdiote N Wt o ek Fene

85 = ‘L—k[g@xﬂ“g‘% L[ (3 (- 22 —ZM'«M --tLg LAy
=t ““’Q% T state 9’% mokhuwen  at o N

T et us bae FQa Tr(A;g’) = Tr(/l'.%j = 4

- XY -Te XX £7T7cy - WX

Towe g v K=Y T g -> S(g¢) £ —Lc g’lngu,(*— -l ['AZ—Z%A.'] = S(ewr)

U 2 ) ,
* R wonf Ao e Ec NS WS (Ai>gl‘_g - hQ’gt— 4,1'“. ] Wuw LR



@@Mﬁ\&l rlciwa %b-&
AT 0 D poc bitles Pute eysbion. V= 0T
ZLT bewperabuee, =2 ?(;)gc{% =n@)dz LU ) n(= Nas )

kg L Tlaerces - Lds

4| ——
A B B )
wEg =g e -z ¢
{ - —ﬂ("zﬁ? +uagz / “Mj/i -—/L‘Mg%
—> & (2) = zZ, fdr fo/x ¢ EI’(&\»)Li Z<T Se
o e, A—€ { i

. L / a2 ﬂL
1= [wos - (550 G > 4= (a)7S Ty

B 3 /5"_::& _/SMj‘:‘Z
s DTN et S _ R e
> ?(a> = < /'/éﬁwJL e < 4._ e/f}‘“‘“g

f D i - Py
() = Spor = Doy gt | FO=Sp) = g qoghye T Fgh A

@ (/:Amew %:jv‘—\m/zwo{’: (& < ¢~ 0,?2% zxs’u
7YY RN AV AR Sww? ¢~ Q?{Z’?o/e 23&*(/(

ul:é hel 33071 we miert tlyg Mo C’(}("V\'((/f'l'c \H_gge,[ e le‘fwffwwj -(o(é e
deﬁu;et concumbrations ('/[(2) and  deferwine the woscined tand e wntact of "

n\z ) e
e (2) = 1(2) niw= R Lok e
( w4(a)+ hl(z) 1- &™%
n, (2) - & w, [— (:rbuliL Zﬁ(“q'wz)g%
n,(2) =
Ca
a -1 WA o > ULL,\
R D e T I R A2
YT e (-pegl)

1

(}wx—,\ L_ g

@ (harsicod e ?QA i wessed with o T,'&ED.N DQ wess M
T Sprtens hes wwrorwﬁ.m, T
= N wolewles
— e e ong grawitationed 40((/
Q) Locwmdate Hhe froet pein Ay of thecuce donumiec #r Hhe 9%%%
) {’or\w«JLw@L e UWLSF\MZ,' S*fwér'i‘f/wj encewdle
e) detecuine {he wisn lu..'zfuf | Wriwhion a;() M(;.L:é and intecncd Wl?ék



andwm%ﬂ wﬂwéﬂe,
caun LLPXA}W»HQ, mesfy and Po»véic&.& Witl s tnvirowend — observables HIA

WRl=0 =>H-OU , H- 9 Hy  §=B%
uu'“T(w Hf = z}\):_l"v ?le\\ B

N> =T N =2 NTT8 __-u
N
- SN E N = e —phaed o phy
> ga} Z o ) ?Gb J(&,@M % /CNQ e h):,e/ r%é,
;%Ja@)
A tor -
l M
= U—Tg/lub v

& = (L up + P U —bxr —> —(ThZg
AT —odl - 2% (Pl
T p=-(53 el (9/9\/ )T/

Wsiw&;@wQ o N A .
2o = Ze,mgc(»s): T o %{ 2™ = Uf(@ )
A=0 N=0o

° More fﬂ\lrbs z>’€ ?o.r%l'c,(és — o — Interacti
AT, U=HAH [a =0
<> -a, O =N+R, [, 0N, T=0°

_ _pHy 4o, N4 _pd ANS © o
2= Te Z&H‘ (5H2+«1M1+0(2v\\z: 7;2(}1 1 )('I_r& 2 ),‘g& 2@(7

T\»O 1deal closecad yokes (i urz Y with chapmnjend ;w{cm%}Jz Pofe ose M{/'m s { with voluwe

welh 9ot and prove “Delbon's /(cw

and wibh {wfbrw&/-vc T. Calewlote PrOSIUTE o —
V(S )3/2> = u,‘;(e/% fg QZWM;‘/VTY‘)

© V(a2 < o
2, = f(b) —>£G=QA.€<Q/ *h’}’/s—*
CRYE) ey

Z =7 2 - = T "XM% > - 9 O Q @)
6 S & ? 6 - = —_— A =

HV Ly / (T ’B\/LZG +?VL~?QI

I o/
LeEGE ‘)t] = Tatr2

0
R, o
T T -\ LT [ T @L“)T"U
L - Bl
. : a2
nze A A Q,% V (2@5@5 L
CT ’DT\‘L 2L (et 4
S
T LT
o= RN,

3u.s ﬂC(/wF,'@s /L( 4 /s elewa M&( "e F‘T»CLQSQ/PO?

At O % v



@ Miniwd wesle 40 Spovodt. G0 Bypes of corticlex
% weodtcuds < Ay end 0,

© wo \MMQUI 0LLS w'lfl'\— '£W0 (ﬂz{ﬁm wesef MHMZ. wl{l\ V\M.W\t{eﬁ e'g
© o Aesume SJwa hos J(WTWJW\-LT amd voﬁuw o(-”u. \b?@(;/ V.
O i work s do & bt fo Sepovade Jaﬁcs?

-\, P TP TP
~ e

%’::\‘1)5 S D“\‘“lsz*
B (27N
2, N, Vi Vg

Trensition detween Ao @}/-MJ(AZ"W”V ctutts A and B of Hoced ,ysfm
)'f acwaeW\)\w b&i‘fl/\, 4'hc,‘-wg4/ 4 WNW geng ==>Ag=§g__&:( 30

buth T 37%% Cometttd Ao doctl with mrmg T

AR a8, 20

~Q+ A@ML =0
TSy = 28 uush

2ed privaiple A thecuwo c/ymm(zgf

= AT > Ay - A2 28

7&&»«

2@, = aU t SW Ty - AU AUy +
Vo (9 AQTA- gUial s ol

Uz Y ¥a 2 Q A~

foc 1deol qon Zg‘“f(CM?J ;4;7Q%> —> l,teﬂfa_,@—z@ 2 *ri' = /Z—M,l
cd : h (Mu%% «
Nz —= _ v 2

- 1

AU\"—Q —> TA%E AQ;A\)O/ \,QOT(«-Q/PV\“-’A? “‘éL-“-ngi‘ng(

SW = =AW 2Tr%  yorle dere oh ‘b\py)g{o,\4 a0 - ['3 </ A%
v LTV
YLl X '

N e
_A§=Aa:0«ﬂ»ﬁ)—1—uolﬂw72 +£/01A~€—:‘+ kg by, = / AP
— ~—

Matiod udw[g_ %Ml:m'k-fxgv? el ‘A}h"} {2
_ 101+I0 IN] A_)q_, L
= L2 +®LM,—4$’:> A

@ Sém‘"é”"} ‘ﬁ'ow Vul)éum/e MTG/VV\IM,\AN wi‘/Z\ ¢,= 0) 00372 "1! 23((/‘ o z@’ 1-co °\C 23‘?(/1 s
Une Uses isotepte fepacetion 9{ the UF, o TH'J.W— ineidid wrmnivue Witk €, - o2 gZ/ U
Wt is c.(’/(.aO'w-'lOw(./(‘/ with resduction a-/ d(vm[b{d umaiuu G, = G002 of “u
@) how vy el Wramiuue wwnd be breatbed i orga %af»\—vc{wog 446/ of nncleoe fw&(
€y \Ny
Y% .TP N =R Wee 1L1<-— R (e, Bt (4%,)23&9
CoN=cPFe Ry —5 Q= 28 4™
M e O (o wn (PU) 4 (wa)w(”uU = Tﬂ#(%
Ly whadt Jg Pl wimired woste o QLJ@M %L&; Wnsiditnk, ., &R o) N
A% S1Q, —Q = LA L%, w,%% LN g L LN BT (el
~ 6, C—L'\f—‘ ~(t-eN, foa <4“—e\’/‘—>292 1 Cﬁb%*(kbﬁﬂﬂ»(%ﬁ}

/1

L RPN Sl P
—_—=
T Va, T

AN (BN
= [(_ ’01'51 ﬂ&«,"‘/\/“— /O"Qé&/‘QM«’#

- L{ /ZM%[%M = (e =GR —(1-¢)Q, +c°rs+(4,&,>nf - (
— 0, (Gl e bn (1-e) ) 4 N (colieco 1 -o) o (1-c1)) E X 42467 [Jk”éﬂ

4 e ¢y + (Mc,)h ( t-¢) )

W2 W, = ~Tag = 46 1 L@“
eV M-’b} b wrum,€>’yn ?;ws cﬁ’ﬂ;u(lov\, T 3L'{0—IL Tiler Zw’jkm'



C?Qs—Q Q&’QQU&\ ')
S

how oy \eq,r{fcfg,s pel Second il g %medlw Yo lole 40 fle oflr cide

TR A

@q(w‘.L‘ baww €=> Site @% the Lwle, 58 wncde poodlo— Ooura(fioh with the LD ](,\wv,a;tk
2

>

t

R = §up (R ) w (F) (Mf/ze:“%
fHM<&<th’z»&*— &/¢x&@zwﬁ e“ﬂ%a”

g P ().
— A (= [*”‘ FZ“Q?“‘“A />L
”(w>% S ]of% A (g =3

_s IN kT

> dt nA ari'N —r

@ gﬂ.ibcm{uow a ga/S &‘MM%OV) 4L|DLL ,2 QZIZ A G’e L\/Oﬂ'% EA

Nodural T A

fedeke 4 — Lz/ubw hn‘bﬁvb 2“’(/\ \/L) (7’44_1021," Ve U Gk

mdoe ) o hamivoe istope 'm’lk i

Q) b ek «o.cruoi'o"‘i NIV Jdeue MQM‘{Wl”Wg om both ¢ des
b) 0SSuamt %%wf»ow«& uaﬁm JSoﬁoFe/ BN ow Alae hau side and doced on bt calewdicte, n wviwed

v iyt a‘@ Alus N’OfePb

*) o R, L N T Re A O /
e A [ S () ey
_ Cf_ﬁ? ‘f“ W (—CoPe* GaPe)
D dbe_ 5o df ey o %b _ Re iﬂ,ﬁﬁp&) (Both ) By /Jm‘i’l\)>
4t ot ’Om"?zm /L)4fj/\3z,L AN, 0, (Mg 4 Mvz.)
2> PN = Ny om Do ST GR Fz N S
R P

1

—_—

Mz
& 1L PL - G )J—W: Cw C’ZL FL Cip, Pe 7.Ce
C 7 ~ C, % k2
(- -2 2 o a2 1) 30w uicne oo

C1e P Copn e O/l 2 U =1 Cop 7
C o} Cor F
e (2 2 5o [ :’ / > <
Ce W 4'C12 2 — (4 >C’1Z &4,1 2 O R c4b 04& 1> ey + CZL)
Wiy
< J; : W
é h—L—\ P MMMW/Z MP;JLM 042 = C'IL xz_{

afE) TR

- ¢—~0



@ Calondste dumae, 9}( Mmf& for Separaddion éﬁ (f«'ﬁwéon Within tue db

OB R, e | S @r% Qe o [ Ry B ¥
T“L;Q TV, P = r\xzfdnzq Q“*M S = ELA}F{L’Q’&' vV 5 <2ﬂ-’u¢> ]
I A z TR, Ve

dg
Tl L (L S i e g P

+ IB,“L r\)& IQQLAO’-ZE— + Q4LLL.'9*_L 4 QZLLQZL ‘

WL &wuw OQLT’ oV

V. i (Retp)LT=R\,
\/ =z (4 + dpe \/L
= - d}b 1042 (IQ )/&L '\)ﬂa NS 1+ d 0 1~ iu"—"
. \/ 12 41 1 d/OE )@v» - ’(Qz,gdlﬁzD/[» <4 d;)m v (“,L Ny '_"33_:_
A+ W=
IQE_ N

e

td _ N,
er'QUL - GQL"_CL&Z&BLLW = Ay order ot bution in dRyp, | Iy,
N1+

ﬂ:, /& 41’_‘_ - X— -7
. ’3&‘ \‘/_E- ':)ZL v DZ '.3—1_" J/U +d Yy
= Vo N Wap L) : IRy %/Z N — o + 7 3 d'\)/l"' Iy + N, LY
e U= re
= A0 b == id&mh—/&
S ()%
+ charge R iotorna] ey U =0 2,7 -t

+ wlast T8 e Worke done /? the gas 7 S0 - TV + Rdl, = d( AV AR (NEYN =0
—> S -di* 3= =>dS = ;Qz

o S (e egpe) A 2B~ Gollu—ty) 2O

Cre "R Ge B
proctas ikt rovsible =780 =2 QR =Crte o TR beflidud, e
A=W 20—\ Cr. ~Cre

* Node wstiwade o( dellivered \orte (fpa Wle‘n Procesc .AOL, c&{{ug;om in QQQA?QLF‘LSOV\ with

P otk wer Odw % Ond Loy o{{wwlﬁwcﬁ
slow off thow’
?.cu_ ’17,_ Cig | decompression 7, Cy 7:\ qu %&\9h> T c’\‘L %c/‘llz @MPMS’/M> i C'/,’l_ 17L ¢
A VINS Ay ek, 7

'\)zﬁ'd’()zz NSNS

worle delivered  tudt W‘M
‘P"EWS%V\I]oz “TdS, V
o ot ,..t{,

PK
KN
o\, - de\/: (o2
7
MAAW, = —(DK*dD&\L,T AE LR, @R)LTL Pe.

cl? - —RLT XM%

AW v aW, = R, LTL*% - delived L\Wb/wor& fu\@rwd %704

* fotal chure of udopy ﬁé‘ A 4heec sHps e
&+ - L wmﬂ% + LRy XM%’:\;E RN e Aémmzu Su A St @ﬁ)
2



o oot &QQM 4o the gz%‘(?bwv
AW = —AW = TgS—Td% 2 —

_/’C(;Sa = 8\)30 Q‘ﬁu»éf*f"ua_
fi J 'Oz -
G o _[2 el i [ g2 RS
e _ ? Cq 7 & - b
Celo - & = o™ 15 G

%V\)O /.4& Q’L\’?L- d’O'LQ _’&/
—_— — —_— = -—-=)-10
T e ST JA)AKL& 1= c“'l 24
W PRI 1907
&g

Juslace Q/L.Lw%f%

(ju,w-«wl reuefiong
. cxisocvﬁon <

mtecuwod cowdos -CD&‘C%

W
: so?tfw 0% id,u,.,( %,O./S oo cun ( dewfed Sw—.co.cb

SL»V:@M& 15 bhowoqg ous

woktendes o bond to cade cife witho the ganme W% -£>0
N QMV%} e—@ UVF g, {e, J( O

° \Mp\,\p/ua,br MSW@{ADV\ _ Qp.tj(u e G o Mcf, one M/({Lw(ﬂS owd ﬂ“g we noh - lMJbU‘G-eéV
MWW S %Lgr\\&m 07{] GXNU’\ Wm \ [ 1‘

4 pestuce P
Wht is D(’QMMC} 4 O‘-‘A&"(\G’f\o\r\ Q’ o wtam wbse of odsecped noledeg

eNPJoaL E=0 n,-0 oer o s
' Q'préu<

24 oéo (&O
fthed Ea-g n -1

e TR @S

e

A PE - ,(46"(*/55

(memée, I.‘ W et oorstcanints m wnsfo..w(,d

oy o4 3E "—T\*Lénum {he w“nuu&
3% = idu- S s choreoben3ed by thi vundmmin
! T\ L T U Mm a{ oll roﬂr'ut Corbteedlingd
Libamuns
ds = d§+c(€ , Wunsteryuts (/{’foowﬁ Newrst. i, =dU, AN
4

A feA

%’sz< V4N - O =TT a ot ot
— LT Mn2e= (2 ?’:2&1 &T

“f(ef 1«3@)) o
o - . &

- i
e,ﬂ! *

l>&uzj;,§_

v 2ww

T

e, ?A (& % T s LT (e
¢ oy (ZrwN'"*=

< QM hS(@)




7T %(»wf% of wardh (waef(‘ ad%orq‘:rb'oh
MRV LN

Sond en Loy to sucfucer — €4

boun bt to wallecles:— €

@(3(51—&)@%(38:,

09
2= 1+ Z D R L
n=1

(%mw\we( ) E\uuﬁﬁl’ﬁ,ﬂw 4Q?>€>

P-- uzr,_(l,,"{n'u,\w T«\wﬂm—c 5% adsor o te (;M)
Pom— secburetion ?ﬂ/assqm 9‘6 adhol‘éc‘tﬁr

oL+ RE
) + R
/( 6/0(4(58‘
= [+
D(‘\LACL
j’le o(+[’=£1 b
= 6
2 Q* T_ex/ﬂ’iu>
AR ! L o+ o
?LQ& _ ,Q e/ r%'t e, r </{’€/ )’(’@ 934&0(4’(351.
h= — t—me, ) © —
=L 1-¢ L (4 _ &MDE">1
ol+ 364
PN -
s (R s m)
<+ AE
AT - (i o TREC
N «/, 08 (L '
<'(—€’M‘3£L)<4_6<6 L) 0= o) BT Gk
ax X /4 Cx—x R o1 X
= —_— - = = /0 &)C
-1+ exx) P(t-x) N “
y A Lot “ y = o
Wt (4 AT NV / )
P P P

Stw(;{%ﬁ/co\( moded o{ AMQDUN\W%
G

:}ee 0 l‘\f'\
N ?Q/ Grensported 6;{ L\M««»O\‘\Qné

Sl trwmspoted i focm of
.L\Uwoafpé;'n - L\LM(()M“&.I‘,V\ - & atows 49‘%

(vOh

c/{gsoﬁvdi &ms

- le\-bw.\,a_al eoctipn — “6 92_ -1 wﬁf,cuﬁti

HbOp — & weolecules

-vaOafpélw — oNe (o

- r\cst%\Ion, \[cv zﬁov{n% Oxoygbw th wmlelog

'OOL - {;»c’/(»./ \N\JOL(CJJ.(‘L "{ Mflﬂél'h Can 6“"&/ (}/‘M&f ont wodeadt ’e @,

* A Tows — ?(‘Lssme% /(“_,\&Q vaa'
< A At = qco Tocvs

”?04"6{0-8 \)ru&uxe.g B( 3%@3 b aain éocf&

OZ.“ ,@uw%s {90 Torea €O ﬂuv\%g 35 Torea
fissues 3T Tlopres
0(‘0& MCQQS S TOFT\ A

- ?o:f{».( o CUAD LN
W&fm‘\ N, X%
g __ 219/,

Co, - 00%%

/(Mt,«ﬁ(s‘, (Z-» 4(04

&t soowe e
h =4, 1346 - 45’:,,\/.5
% =68 -10 /¢
V“O; 246+ wy,

) l"‘Co

T = 000207 eV —> (=3743 oV

fzdjw\ ) \M@L’ lfé‘wxh

n

1



4) Assuoang hmw‘bum Cu-ﬁulsb, ’Q &mw% one owac&u\
1 ke —€=—0065eV oﬂ_wuveé

And stade @) wen — ocu&unui
Colleulirie ’”—@?\0@\6& 0& Scpb\»mf)ow 0% c»c&%w " Mr&bﬁnv\ (w«és Q&Qﬁl:m>
. g D /aﬂu% DCJ($7, « P43 /2
2Y - (e QT LR e =5 ’E\M_

0 = o0%»4 K\gv fooToes B =09953 [oc W Tores
7

Z,) TOkfxcL{,& o£ (0 — fssuoe prlomce 0% 00 . a?(,wh-@?\v\b\\-(,
* Nowoprotein Wb o adz bx o *Eﬁwx / A
OL* hindi R OG?E’V
c@ - Ai»\dﬂ\«g M% o] qec\l
Codesdvte wotio 9€ oeau.f:\oé LMWJ&"S“ 5; 09(7@»\ YRS ]QAMVIQOH b{un%d@'(ﬁﬂ 0{ cp r

’?035;$€& elotts © no O wo (D <EOL (3
one OL we CO —54 ZQ > - 0(, _— Qg&&
ho O, owe CO -% IRy > K, --- CO
2(4) = 4 4 60/1%(35 + 60('\'r3£7_ (F , 3/1
SPLIR  ua] e )

<'01\> o L‘-E /(+Q1 (5£ T QT\MQZU .

b _ O ’w_oz;/z o o - fﬁ_ T, A3 S /2 Lf/l _@_G‘Ez__ szfff
L "o \mep) € Py, T Zrm LT < Wep Vo& M
g'- 1" A Pe A, €

wp, S « +(>(Eme0) Teo V= LTRe [¢> ;f%=_w_z_@,2_‘;
= A = - c %L
’Q F‘g i & > (b(faz i\ lo':,\j LVT!QOL % 92 % /(
o @15
A~ A4 /tOoo?

6) Hgde,& @,% m&ml scwdtoh 9€ Lq,wfmfwf\ Sifes
L dites ,gov 0, mk éﬂn& uargies £ - 93l | g=& = £ (g8, = 0,575V , =06V

a) ff(lma Lirst srée »d'pa p-0,0 23 ©-= O pogH
o+ A (spte
) Q.ILVH SCeond Xfe st 2nd E'X‘ Ma» Jr = (4+ e (351 P L)
(o) Q o ) 1 ’ ; ’Zaoa(sa Ze +p(eter)
o g 12 @;,zb—’ 2 [0l PPEE)
S ”(61+57.> 1 Q = 0, focs
& Gllliny furer stos © =0 001
2 + CE(‘QL) Zx—t(S(f_’ﬂc He3)
At 2d 3ed Bp Ny 4 2o =(1t3e R Ve ¢ (e ; )
S (et
o O O 1) o A p 5[ &e(ﬁp&( o8 ?_o<,+fs(£(4€2_) + (&t 3)}
1 O o —E, 1 3 @;SQ 3 43¢ o<+ys£1 43 z&—k(s(e,-w?_)_F 3,,<4r3(£(.¢c,;4¢;3]
1 A ©  ~(gey 23 o - O, 3633 < b
1 Geey s 4 0= 00T
D ¢ gites

At zud Ied Wl Ty Ny Ir

g O O ) o o 1 Chs o,%t2%
) o o £ 1 4 © =0 268¢
79 6 o —Giwg)2 C

1A 1 O _Cedely) 3 Y

7 A 1 —(&g{ng@)lr 1



Lf) HWPm{uh C,CA/?&-ME/ o éinzf ohe wofwwgb °€ @)a{‘% ond ont wMLO@ CO&

<E>———Y5) <’D\>-~~°<) R D> !
boac energ & O = - 0T eV
3 § @ —&'=-06sV
ow o wincentrudion f% Co, (NLKES 4 {WKOVG, (72

g 0, E u D
o o o 2 (4rep(erpe)r eplaine)s wp(wedintac))
ol e 0-Rl e eplupo cup(aidinteg)
o e o) ) )

{

7_/+ I ~1 [ I
4-2“#“(4+é(ﬁ@‘g§<4+a“*35

A
_ 6,14’,2(4’74) > 06, - 69, 50(‘[56(4’%0 - 04, (é'(} (4/74)

L
9 o s
e (o)
@& { _ [ (e,
> % _ 0 (L ()= +1 = 1+ (1-8.)(1-A) = (4 [1-0,) i 7
9 e (Q,, >v=<8 > < >( > ( 14 axu(s(e"_&)
e 1
= 1-(7 (’( en> 4+éo<“—p£’\+(58
5) Assone Hem«eaebénh with & <ibes @c\ 0, and one $ite ‘Qo{\ CO.
0 -g, -ozeey ot —el=maasel  f bl mid (a0 £,78) §=024)
— &, € =L (646, )= - Osrs ey
- L= TS oV {t 2wd %d @l (O, Ep Ir
o o) o Q © o 4
YR o e e e o4
, 4 A o o SER A 4
ezs = __. 1410 o~ b
" v t o 66t
O o o o 1 g 1
19 o 0 N (gy ¢
1 0 o) 4 —(51+é{),§) 6
117 1 O 1 _(euguds) ¢
(I I ‘(spzﬁgﬁ:ﬂ’—?]



2 5oy
. O(»&%'a«l d«a\—éﬁﬁv’om : HZ = E% (-ﬁ_ c}A)l i CP%(?T) —_ —

/Bol'ar‘l Vn Leeweon  theottun ¢ Mg fiaasdion ﬂe é,ylsuazé&o% 0 Socled decArons in S’MVVW%
nhic (,w,lé th ’ﬂ\“-b(\n-ai QwL&ﬂwM S FWvo
/?rbdQ C/(,u/,g. \u-cu&w..{\; W\«,.U/Ot w\f'-hﬂ(’ r‘xr\;""“‘i(

Z( = —U'!»{F’x;

B L@y Ra RS =T () = L7 (@5 = 2 @S

- P 2
;_th i S aﬁ@'ﬁs*”ﬂ);f 247 = O
1

@ ez el Z:a,(a,nwiaov)

Accsnvse o lindae O&Vwﬁor With uwgom J(U(f-{f on(yvfd O&hotl Hhe ? kLR

(ide we sdesl gos Oowsngfmgaé D ?Gv'ﬁlc&,i with dww(lb T and With wwptg
ak

We otsume fow demsifies ‘f(’%ﬁﬁ,{’o% nwo lmwaofmﬂ Gwio /por{o&

Cu(%qcb‘(:& PW‘f/r[’ZIO\’) “(‘M,nc‘é)on , ?ofam?cﬂéwh ;vq‘,{r»\,wg Wrgq’ ( C_G?E’{O( e(«}t{/{)
/\

29 [ 2 g3 ﬂ‘(?&: ¥ ?E.g)

5
<‘r\ 3 /ﬂ] - (ﬂmj «/zq_E ﬂf)

@ e (oY

Gt Lo - SQ =TI =dln+ /‘PdE
\N\or(/_ one. B dielechie il ()bed cﬁ.maag
B, (eld itlost dielictric
-, Contauny Intecaction botweeh diefechac ond qp e 4L
=> d«F":/SJ—/'Pc(/E — (r?=r—~ ?EI>TA

L g <
FeoGT A2 7= 6T 222 g mo] Simms ok ey E |5 bt o 22
) ey . g oEl _ 4 i/l BYEL
S Wt 20 [[coth L3 $E1 [3] mk),%r:([ th eI MPCI
- W T-ER 5+ othy T STEET R0

% / L ¢ Qe
V3 (17;*-3‘61/(’1’2"“62;%5



v dte wtun «r% 0.‘104-‘%&4 Fw{.ob; I (t;:H Q&ZL{ .

b GZS&Z “¥ = 2L RFEAgT Golowt gunge T
mijm stejoneey (d Ke—f OxE A
G 7T =B @R)F - e GOF -k (recan)T- £ EF

A
—

Lo elontcon we need  to /"»aut g . (B- (00 B>> rA

z 2
o e rng o2 (@R 2,
L,_\,-)

e Erw,;g; \F—w
toeuwl bvr ?ma,av\.p‘bxb

H ig:v eQ(E 4 !‘*sg <L+28> a,PmewM.oboy, {or MAQ;Q(AS —-/A oCd 32
7‘:1 67{“3 , 3 FagTh 4 /ML 3LF@L r\jiJ rt e
TRV =998 — gd-geatpss L =z/m)
Lende Qw{&( /<L+ (:( [’?S)"'I(%‘izl? = SD
%1 \\(S’O ,-,—— (C&Jg >J (dM) + 5 (g)_ 35)6(“1)—3(&1)} . z IJL( IH’L _g) 75(3 L_Aag)

A1) = g(s+0) s (s+) A1) (jL*JOJ + L(}L“@(L ~<%)
94 = L33 + 2 (3 g T 3 I fﬂ‘wfﬂm

{:(2‘ 3?‘ LZ' gzi “Ooh«xw.i}“a ot e{ obsesuadles

ALY

B
=>Q;Q04r1

@ Nou%b\uﬁ‘%w(,mv; 9‘{ TWMVM}; \(’th{j
ORSuuwst)e e ot Dwin ¢ 9n
\MP . '() ‘{) w4 Y-Vlémilows £ f‘[’u;/ﬁ’a'&% ,(pu) MBMU'W/
1) non—interotting oerficles
:9 h,omaeuow& waguuffc (1{&1 ?2@}0)8>
-_ ‘Q A
H -~ R - Z F. %“B 33 2 sef- i i
camwtoz/e {M,gw()ge, —Cwﬂulosfx. 2 ﬂ U



b ‘R@vwﬂ- . g :é Uf(’Z/”LZALB T We e uua o%&m nat able o ILT(US el \m]uvs o(oéw\aalfa GAJZ-GMJ%L

Meblod « Closse seb of test donsity opersitors 131 Lo wiske v o able o ololte desiced weeoun yolhos
Thanr ye chosse Hua g(a—b,’wi condl dote NN P&frwwig the tw&rim&’fwbb

AR) 2 lhB + L L AdAYy < —LTAZ £ 7TSR) LT 20 <h >y

We thoose fhe chiche ¥ whith wiwiuazes tht poteatial

(3 le) = LdTeg Lugy —Tog a2 0

wion 3(R1g) = i { LToF Suf ALTeF L2+ T4 Tofaigt % 20 ¢ ~LTLZSTR(E) + LT AL,
SI8e) = wasne of distinguishiobility of stabe g frowinue stecte o Q2

(PLag) o ep(—Q2 (ail2)) )

\:ém—owoﬁém:ﬁ(gm
¢ bt olid Lepcon “,a-éudﬁlb sdstunce — spins withy {iced posifitons wlieke can inftroct, W%

<. 2 02 4 -28R.21-
T motel R=paB 2R - 2R3 5- 2 [Rii1-0

- N Pesticles e sF}n Ve (n L\pmamu& \0%[3 ?'(O/ OIB>

— Vi couwrds constunts

— A\L L\o‘:jﬁc,% wedic euwbstonce lNI{Z\ {MPWQ"M{ 2 — CUL
aN . . Y

3= ‘the(—r%ﬂ% 2= E__Hi’“f@@ (T“B "*”,-Z‘JVUA"‘A D)

st s of gtober - wtoa (u/qu &ﬂomu'wdi{on 5
— \:_,_,vﬁ SM\QL‘M&{=> /C‘uufﬁl:v& quwawou& TC'JAH (Ece(/eg%z &;&#2:)( ,'_x
S e (L 28 ) B0 7 e )T 0]
T We w2l ?‘?‘x) with Mc[nu/f to X
) Asswome B - DA_
5 - = =T p 1
bR T B F e n B Ty g Y2 E(

u«\k Pt Ay

— -~ N — XA - Q—z" - = 2
TF IV TSI (ZEM)T A Zy(€erx(e=e) (@) = tunbx TG
=\ v 3 Ao ‘ﬂj ‘:1’

TL@ = X Te®%R) = N L(2oahr) - LTRAXLanby Vp= 2 Vi getentiod Lo i-b gom
FoBTs@ys b T 5 (TR unbe) — i) VRN Yy
R N AV L

G4 — —

L _
B = o —> omtwhx )y T2t —> 1 elodio
‘5) T< e ;—ig golutiowA )[0, ix&

— . —  Xxe<o E/(X)>O |
U xse F'yceo A B o

|

|

|

_ . w<«o F040
T 4T 358 Py

I
|
|
|
T

¥

—— _ — ~ -




HQU—&MJH:EMCOY\ M(g,,__;(ghy = ’ﬁg iq/%t
M> =Tv§gHiF 5 Z -rx X A, w«9(—x£&>> - -

|>l¢__

Te
Z

A=

T\E‘A Sinh % MLN QJcamL.x

N
el

—> X ~0 —> tonhx= x-

— <H>= = T 80

— >

%

<HS>S= O

N ! L\
PERDIPS wf(—x,s-t) [AZ-IM'\D (—xh@_& 1
=1 4 oK

<M »i}“@%
2 AN X<(4'—3~}f> =0 => X—ﬂ“l,.ﬁ('lb L)

—2
—-C/

-+<3

2_|¢_

IR LI P e e +dE "2

_ T _ - I=e
B bk b TX - ek e]‘+e7" 7+¢ M=o
1 (- e
n=V [ - 2eplepi(r-¢ W) 44 (,1,/3\/(4 = >) .
. ;FV [1 Qﬁ( 2(3\/> + ,Qo,.i;z(;l)(@v) p\[— Luf(«2(gv) F——zﬁ\/
< Q T—0
H f ( 14 U_F(,z@\;) —_—> fra
E=
C XIS andinuoos (I tean {A—uj(’s.h?{_,
g ==k {glmgk = IQ‘@(;&,(ZMLQ&) —XMX)
~ =28
TST. —> =Nl
T<Te T8, —» x—>0 => § ‘—)XS,, . — /:/;X _2
T—=>0 —>¥%—a+oo ﬁu.(d&% “) —% ””e__x = %X+ )@«\ 1+¢ ) —x% - = e (ZX‘LQ
E Ly —oN(-2E 2V ) et
S =k 1% (122 e
NX:—V Q:'Qﬁ\/
ot I 0”'@%
T=21, <=0
- dgs & LN (tanhk — Ak - = _ Rlr
4T, C=T g~ dt ) X oogh % wrh ® . xzo»—sixzx
LT tnhe e _ / _ w o« % — Slnhywth= ‘d/x_ - ax = -
\V X - 4 ’<><w42x xZ w T x Q,%L,x ot <7 x —z $hhae
C,»iT QL: é/,_ Xzo-—:\'\l\& %—/O(oer X _ T X S';h&=&+(—2x’)‘3+—~~
crth® X x—= stab 2 . )(-—2*{33"}\2* T ZisihLZx—X 3/
T—>0 — ¢—=0 DT NE AT 3 sy
T/T —> x0T e - 2 z
> c(7T) = N A (TN )= 0
2) 840
= gxz‘ Z C " [onTs - L3 ]
Fly = [- z:v $8) 1 pe® T F Jeer §
{St\
- _ _;,_/Q\/tanlﬁ% — Or R Famhx +~ QU (xﬂmhx - A(?;cos/,x>>
dF BN tamhyx  NpRB T (Ctenhr 42 —Tﬁml\xj =0
o \ S NN o:skx
\j_X — A”Ix - ‘U.W\L')x 4 IA—:/—K'
< N S AT (x-DE_E
CU) ohe QWCMJ&L Ky &z X Lt /
XS0 —> £> o Y X

‘/_:> Yo I8 TOUNYU (TIVEWY

XL D —2> j'f'
§ three intarsectiong 68 L R g (k- T TZ%WLQ —(+ 5
dx® coskix v

= (_cﬂ\bw i1 \'\,\,@Lcﬁfavr\ Ahare, 18 only onw fhﬂ&d’ia\q
= %,Q/eéok VARARANAA R, 1S @-@wm{fs e Al Cﬁ‘w&ﬂ'ov\ mg-llm. Q«;@cﬁ

oth™

R0 70

E(D——?Y\,"\A <0

4 ]:fu%i—;[@&l?zx-—

)

]



ey © M = DT\..&'UA\L\\A - whe
i mc/mhv\ﬂés | e ka&u«ﬂté adiioor Laodhurodion ,( e Wav\,(;{;\%yuev\ Hz/&yﬁa

’T>Ta /\ﬁko =S5 X ~T

\/x *r\ Y = T\ig— 'L—— am—i{/‘\l\\U\SQ Q—u.»q

L Tl
TT w0 x= RV
(o2

S
TATO M = M}AB /-X — \/\‘3 > s K—>O )(l,>y1(g;o> =5 M~>H§Mw(ﬁu%

@ f,,wu,r Cj»«u);m zf% rréaro.,a&hn% Q?‘:h —— -~ \/, " 40
Can b CS*(/MA‘()“M W@a{lwﬁj«% ond e @ e PN«&Z/ frenrifion

Ducrtoun ide ol auges

. hom;m—tﬁvﬁ P&VC\‘LELA Zn%éa -7 % n (4 - Ze:(lcy‘f °(> %- _ctode e€ one ’P&:f:’,ﬁl
: - Vj:vaz»(/& ‘Cj\‘él/:eiL'ws ! ocou.?aiﬁm ratwbe &’F_W f;’l»aj» ”{ e (1’
'Po_z(‘ S Wt %?m ‘Fat' (551 Z 2 < 1 ferunons

Qwovw‘{’pw/\ id&o.,( %M h o %k”( CL1\L1|[—J)
" riad wolds Vo — O iwide
\J,oo guis\éh,:, and on the walle X
Ly i Th E=~Z AN Wy g o on Mgz )= X0 Y 26) T
{(A wos by xq<:'|3 Sin XXAz@S [«L‘%—é@lsmkﬁ_a}(p% cn:\\ig%gfﬁsgm;f[bf&) ”@g"‘tf Q. ja_ &= “"(‘74(«24(3)

'Mé«o& uo»\u—bwns"'> ATZAZ/ AK*O ~ b ;fl;_n ) n>0

2 2 _?L ) O
E@) - 20 B TR gnd stete B = eosz T 7

e Wprsi el Ww (E 2»») ?«tL,
- Loxge volowot Lo, —> QN\—UP“&&'; ound Mw,gcu cﬂV LPth@z, clodes a:c\)e%_ IR

' W*FW‘"' e dvaty of stodps —D(E f“D(;,)dg = e of ey Siates i <eED

R = fcli Dey{ey W= fcfc £)(€)€(5> f(i,) i lonowin ( botong or-Qerwewﬁ) Ccul?cni/ar) wulj)@(

£ ™) darev»is o gstes 0€wﬂm¢ .
0~ zszcs»a ~ F (o fler ) = S 2;—' @if(ecron) % o o
Bny P3=1 %5
= [ flew) = Vﬂs(;s;) J & e = V22 [ dee)
2t . v(zH 0 7 el BB
_ W 1; L /O’F PZ{(E(P)) /da FE 3t 10(6)
™ (e

200\ G .
=P = L%s Vies+t) P ) g% Jeue Lo dothe cclodiviste ond won—ceJucbivict,

* hon—velotivistie pocticle 8=‘Z—§_ p=(2-¢ 3
Doy = V() et = - V(eI T = AR
< weloAinsdie porticle o= rzoz+ e -
L 2.4
D(e) = % \(2s41) 6‘:: : zj ; o




=—Py = - = (25 —9 o PWX) _ 2 1 Pihne
SL=T T £ Thede %— if‘:f/( Le (5L+-<) ® C{Aﬁ e) /OM(’f 2 > e
- = [pre L ¢ ? 2
{:,Q ©- [poaw &b 4-25“”“} Al <‘~’>N4— ] - f { E>W’—w )
/I’YL(S)](@) de
£ Q
——— 2 9_‘&
N / « 20{© = [1{E)] /m) B
CKMSuJ- Lt
S;(Q GneodE e wathuse af‘ ?@(:\c,@& 5
n clossicok $stRun F(g) - e X~ BE ——>'D(g) = (Z"* “le”

2 3e 3h X-(3E x=Q< 2 ’J/Z,zy Yo _de
%(5)==/Axl—"ds,z A€ — L2 z(;f«-Ai ¢ ngz/d,x;gsdg fAQfﬂfX ¢
Me L”“V TV (gt F’(%)z w@ el 0 . .
2e " [ @W“(CO( ——; sZ@ BL(/O) > 2. (N)- erl Z/'}F(’?Wuﬂj
\}\\? e{pg..,,( —=> 6(36—‘ ?

4 £ =K X ()
h=/D(€)€(g)c§<,L @y /%%Q " %\/ Wd) f’%
3
’——L_\-s/l = @Qﬂ)‘ﬁ? f jj dx Olossieak Lii t %«1 and T 31
&) LTI > g = el

NeQiuan “He oumd Bere wondensation
* no SPH = O
> Low ‘{MW@ — non-reledivistic yorénc,fbe &=$‘
<&y ¥ O ocd ool
N RT S
{- A

f—— <g,=-oO vodie LSV
uf \*> 1 r por ¢

3/2 /z
M) = /”P&)cw = Zﬂﬁﬁ gl 9“TV‘ ’/%(6)7()(6)Jg*~—'4/ <C“ })

U= /{@D@Ae / Ao tde = ~W+A53/‘ /1?@&

fww " f(_n N EUNE i =
&Sf “56—3” Cw/i/o/s r” —> S’*’”“ @“)4/0/& =

800%(@6(3 as |\&Q e mmdvotm. [Afé o (hvzf gwu\wéoﬂb
—> T‘Lu;u,\'s o ertdiced polt T=Tc {0“, zsb

“y /e Ve’
g‘;ﬁ> fD,E, ée-ﬁo)/llt 1 ’L“KLGJ \3/1 /(5 c( ~ ((:T 3& 2 /Cfﬁ Ve
O

ef~1



Whet o howt TLT, 7
{ L N
0 newdbes Q( condeneded Bosons iy arow/vcl/ slate

S
¢ (for non-2ems 7M%rwévwb>

Q= ?Zq%@ f(eqmus) + Z 180

Non—telativiche  Bote—Eingtein wmdensadion m 2D

< Ny f Qrﬂ@m) 3=0

N =2 §(elnmd) = fdlf {(’*) =2 fr /?-F(?) d:P; ’—Q_/?(g) f(ﬂ) ce

Kl ‘!i - ,?_A wn
D(e) - %*’W?@% ’“‘2”2* M’ZZT i .
© Gh o ¢ LA Wl [f ( %5)]
“'LM/T‘“’ ;'_;,{M/ o de =T [L =¢ =1,
h* e wT | o 4/6%:'{
® 2
T N _h ]
:%/A‘“"U ’("‘Q ¢ ) 7«LED+&I)€L~[4”&?<" A hﬁg)

U - celutivittic  BEC jn 2D

¢ GASULL &,vO) E,zpc,
Yoy~ Ak EL - ZE
AT o £ ¢ |
nv% -z ;g ﬁ—~4d£ +o L%f{lo.g consstami }—\md lnctestd &wdmrw&ofwm:&,«(
mﬁdf&%ﬁ%@jm N ‘&u\m é& T\zia"‘o s
9% — de @,I >1/ X o = LT M2)=1
h;_hz/& ! oo 1 = A?z < of -1 3 he~ . o~ =
x N > o ,.x‘(. d N —{GQ 1 —"f 1;
/ X dy = Xe’ é/\z—_/x %5"Lz_/xze dX?-ZfX& dxzzgffﬁ& G
2 et , (=< Lo o Lt @ L~
—Fgr T<Te h="No
Fo Lol
4 iéaﬂc { Y. IHV _?
fon G e 8 mE) J Dy @ (g - T ni T - EA "
13

a % /
(3RS \® b >3 4
Si; = 2w iV (2s+) B T 2 q—(zy DV @f L

- 5
U= | eDeE)ferde= ﬁgAe’* G- AT G -2 g
° &° 2 g2 L2 L (N~
A i 2 Kl B e el
0 N




U Hsonmse Lk it dogursrute Fecwt 94,
€ = = 9 C_\)C&)z (ss«tf} i

h3 b
!s 3.3 1,
/ (‘_"(,Z‘i) 2_3+1> —éB£+ -> &0 = »3—{‘_ D>3
J3e3 3 k33 (?sH) \Y;
z 3
fa@e e = T B€£ =L NG
’ : 42 o _
(?z#%@daz*/ S - % e < L 7RG =y (aY

Whitt, Awesnes

- ntexoc Mexw{wm ~ /lO}L

3 .
A0= lew~ W&)—U»b
2 A X

__/oa

o N
M%S\G,U\h'tk LPC: v %{"\ML\_I> 2 2544



