A /Df)/!m}/m L
C/ MA/,CZ%Z Ia//ﬂl éﬁﬁ



MLE—@

—éﬁeﬂf Classical, Thal bias ok
N szh?[fmc)%'n% /Dmilfa/% m o Wﬂmﬁl %N i) 5@?%3%

. ; : I, v WAN—EZN.Z_ZZ
MlCY(?GW]?(O /ﬁl[ﬁrﬁ% /Mmf, ﬁﬂmﬁ[man /—/{f/)x}) = ZZ;%@ ~ z; (% o ,2}% gmi) (a)
Ty LY, \/W\/J
F J W/ EY N) % 3N kinlic enp/ﬁ/iéms
. |
/WJL{M”, we ﬂ/l[ﬂw 4 %{ r AF (é’}z ﬂé; 511y as .
y b ; m 7L/'n
The W/X[}%i’ﬁ}@,/%, e (ouy J/ M D " %
L#/}wtméllﬁ% i e éherii/ njern) F b LisE ]
<ILL I8 A mméer ( DO (AN ;M fh?lp l’( /n [ f}mmé//] fmz ;@#m;l 5)
Tht an avyid e Wg/m@sg in WEVN) [ef /amnmvgma/afﬂ
" Wonstomic Gas, wo other ifornal oo such o Volatm.




Maz.:-@
[XF@C]L@/ ﬁ% /}WW!A@W ZLW”% Wf 7L0 é@ ﬂ}[ Z%@]ZWW

bu #@r

TSCE VN A E _ ¥ Worglats g infenal E-F tAF [¢3)
—

/9%0)98775/ ?Lx]ﬁm (9] a/gjwmﬂ o A,E) [ yfm A%//u'en@/w/( AE)
w [EVN) 35 e Jensit ?[_73@ @%@hﬂm@ ﬁﬂ#@m

(MJJ ﬁ/ Qewﬁ#ﬂpﬂﬁﬂé §a7t%>
WIEV,N)-AE & a gunber

WLV us e i of- “per i eg

" Be careful, o ol smemclew 57%% Single-partile Aqstem. T lona dom
Wsm/jw ?M}?W—Mm 7%7/[@ %[ ;/9 Vq 0{%

(3)




%/[ﬁmn& Z%ﬁ A/r‘émaés/m M W HN- dim /PM@ Aﬁm

W(E, Y, /\OAE ~ <\/0Zmn@ gf %Mﬁ A;mc& %%W% ZLM

CGW/@TM—@WW Vrfmfﬁc&%/ one, ﬁf ZWVWE

and anather AT E+ AL
echemaYL/&,

ZJM fo fm/ 75)7@ ‘(W/umel/ ’ﬁ@%wem 7500 Aay/ﬂzzs

%%mﬁ@/&, - Wﬂ - W%m@%ﬂe omeily

Mg = o bl [ ffp

L TR
fion bhase /Z/Mz@ Whe  er ConsTail | < H [{/D X})< F+AF )

ity & Auner (fobos one ?/Mnim vegiom o Phase it




ML @

A /%LAWJMJ /AML% 7L0 JGM/ w[ EV, /\/) 8 ]Lg M)%IZ/ZV
W[E Y, /\/> = # /}”/(CWSZLML% W/% Bnﬁrﬂy/@%}%&h IR

,e%mﬁ fo F 5
S TSN
¢ QL %yjzer 4l 4%/‘6%2%% Mﬂ» 6)78?/6% \%/7 ZLo E

0 4N jm}f@ﬁ/bl’ng ][WIC}I'WL Y JE
N

ierastales it eneraos fitoren,
WERE M) -Wieyn) - Ot o ey

= WEE+sEy, )-WEup)  AF
AL

= B, Ar
=

= WIEWN)-AF

(e jﬂ/’altow@z)



AS!IOIQ: VWIEYN  wd WYE,\&N)
H[E/V;N)

[ v WENN-AE I we kwow WIEN), if
% = st n ke knowin the Mes. snder
& A e, fie, e in UYip.
i I W(E) s in%m]%‘ma @f W(E)
WEW  F EE

9 Wl F) ? e derivudive
) \/\/7 EVN) =/Af}féﬂa /ma{zf)* ﬁJC W [ /—:)

, . —> F KMYU@%E} ZO‘/E>: M
WIENN) 3

W (E4E, Y, )
= Aa under e (z% Eﬂf/})
L




| MLE-(E)
) %(E,V/Nj = MZ [Cé)
-~ s

(1) 7”01 /\/<[E \// , (i) ZLAJ% A/w/m?LVé L. YZL F Z%)?@L ZJ/E\/ N)
[ K/ gwmm %ﬂfﬂ/ épﬂj 7% CD% /?K N- /Wé/@ 57%4 4l J JF/@L % Jm;/ )Wﬁw/@ﬁ%]

ok
Mol \ o - 8 e i ff ﬁ)w

% VV
kst ipd)< E ) <g)

let's o e 6N conhained zw7L€ m /nggb%z%m

Cw@tmmf ZW@ A?L&f 7[0 /[7“ TN / 0/ =

all 4 aaz

/a)}f/oh /cfﬁq V (MAW 74//% jﬁé)




MCE-@

7/18 %omEn& Mﬁﬁm& ]ﬁ/ﬂ/ﬁlf ﬁfN /&//D /ﬁjf /J/?N

\_/—\/_\/
Z/QWU E Z)Z/% <2}77/E

b6 fie volune( 1, Vo 31- dnewsio, AMhere of Wt\/sz

Aside s Ublune Qf 9 dn. Jw/wg @[ Yadua R
W (R) = T/L) D @)
where Fn) is B bramma /Lunaim it The /)rp/)m; Ttnn-nlt) and I /é) ST

[ 759 I ﬁ«ncﬁm ﬁénﬂm//ws n! ZLo W[ Wm}m M %]

+ Taﬂ JEL)({W, were 2 oms /DZ+P2< &WE) Zt t ﬂwe AV 4 @[& ﬂ;m/é %[)/Mﬁmﬁ' Ij ﬂ,//g 4, ﬁyms,
/? f +f5 /JZ_—ED Z%@ W/Wi’lé ?/ A /3/7/%73 4?[ 'mM(/zTuf)o #W) 7 A aw 3N 7% bl




gt Dhoe g T s qh g g
Lév) 318 2imfy
_ T 3
375 57K (itnk)

h@y pmwét ﬁ Zy Mﬁﬁmj

o dpee]dp, — T %
/D, | /DJN =V, mE ) = 9 bﬂn /
E[’\fj\J V (JQ ) T /—BN ’) ( mE) ( Lo 0//3 another /)

i2=1 - IN [3x157) in?lejm/é

| WS _ Ly b
(W (EVN) n V" (2rm) ) L

G [Note: EV, N ave all Shere m R4S, WYE 1) R N sl o Wj
ox WS or W increases Ydly sith E ad N.




MdE-
WM’ ﬂémf& ﬁw@ MWLML A ?

A= NER" g the o asirr (b= Tlocks casfot 00)
0 SIS [ i fifp o fo
I A A A
by 0 Bl Jpe Ve o of )

ﬁm %ﬂu& ﬁéé MﬂfZL ?( (OC' p)ZN [ NOT a WWIAKTJ
50 ) Wﬁ()j A @W;faﬁ WW/’MKI"%L 7,L0 ﬁp)«m , /ﬁ/y@@ ”w/hmé /M‘ W(émf}‘w@

;/%}f J B < o S .

| 3N
A CAYNIES )p




Mcf—
G L _
A N

X coryect over mnﬁ'ﬂﬁv% N /MW/% o /MM in i/gﬁ[% :

A;’n?/e- /Wwé PLM A/W@ /H/W@ @
/D/L @A 5. /8 ]P»a z‘na/ucf&/ m zh]Le s
i > g >y jz
P' & ;P K
P A1 Pre
N e kbl

WM ]%N Casts [ 31 =6 ww) all zhc/mffa/ " ﬁﬁ%é
‘—/\{T/ Soves T Take e Q}Hﬁ@ 7”%57%7%@/%}}/{]}/ ?Z e N /Wi@/ 7




ME - @

WYEV;N) = };{UN/ \/N[Zﬁ%g%\}_/ E%: ] \/N( >3N/ |

E at e
BiEwN)- M Ly | %
B —e N_z—-VN Fy~
Qo s fSWN S éﬁﬁ) AN E N (/M )@V )/E (1)
[MS m / sa ) J%Q%m 25)/
SCELN) - kb [BE ). 2f] &Wgz“W

Vﬁ%%%WMWK)M% mmym@
on s sidk,

e, |
%WW’”’ ~NM[V@;H Nk/nNHVk( )u,m)(mﬁj
(/é/}’]/ﬁl)‘

I Nk /Vn ’WIE 5/] 3]\/,%/” _7,__5/\/& 7% 61"



e -1

ﬁ%_[a/ﬁﬁ 70}( ﬁM% WAJ M@d Z[m Z%@W@Z[fm[ ’ ( Mmjélzz'/) ana/ %WMM[MML /Mf@)

(1) \?nﬁfﬁ ‘k%({_g) ]Lgym,?
Mﬂ()f oy ait E Lg%y@,/

'475
OK! Lot by Z% mﬂ
ﬁmf/s Ab;&
buJ10% - 44
Wl }f;.’
/Af/é 0)%6’* ff)’m/s [Av@ _/Y\() n fmnf.
Also mp// alie pf AF

Syvelevart

(i) %/Zﬁ ﬂf AF ? ’”& :
%ﬂ’ng BE2 SIEVN AR)= o0 7%{-—)

AF,
%/'n; AE, ¢ SIEVN, AEZ>= Jz/("/_é%)
e - _ | 1 (0,
D&%WC@ k/fn{zg)
 bder

Isher S i pimive | 29
& Ll @f AE's 4 /rrd!@

;% /@mﬂ 4 ( # st m) = WENN) AL ok

E*%EM}_: J




MCE—@

EVN) /\)/Jn[ /WM>J+5NAJ (c1)

/\/}Z ( -+ ond E are W%M/l/é) N
S s mim Vo s /M% wived ! [Nofe R e %J

/\T/ﬂmﬁ ML S il /MZL /éé @(7?%/1/6

>)’/:E N —-leTl c/g) well /znom O%Mﬁfﬂkwl{a U=2MkT

(Q/%fi{%ym H {f x} O{By?}mmi




Ma—t—
2 4 _ Wk
j; (a\/l/\;ﬁ Al [ ) 9W 7— (6/4)

" = NI\?/T [/oh%me derived)

/ :}W /5) (derived %ﬂ% Al "5/)/@ Q
N k ' ~ Z | :
e 3A//< — 3&(’5) 3 (W;/ ol

" ﬁ?m @

Ronak ;4/) phint e aéflal 1o clossiod idud gﬂﬁ e Cm?f/rmzs Wat g )"

wm S = f{/n W v ﬁﬂé Adme k M J/ms " w/l% fﬂ/ﬁ /%7 /DV /V/J
wd E<30T (U [V=2447).




M (35 b
ki bﬁ)ﬁ,v [ 4o codful | Dere ave, e N 3,8 1y 0/7

AR ] e

A
/
Cl%rm' Ml ne ZLW’ o

o 5%9%1 ;ﬂ s J
nTOnsIVE | ZJZ[}?{ZMM ﬂu& Mfﬁimmﬁ i %f m ZJM[%%

AL Jome!
" ?z'ck /M/si&@ %//m/

The %Mﬁm ﬂf SEVN) & calldd The _Suche
Y 4 wg wlm, |
(/ﬁ//~/7/2). Ar MY)/ %W%M/:k z?f At W, - /?\@L[% (wj




MAE—
[})mme)ﬂ%

/d,) é)fﬁﬁf‘ﬂé a /)A7y51'm[ Jense ?[ _/Qt__
Ao KT (257)

<0 fm classica) 004, ;M

ﬁ)ij 46¢ JF - TJ§—754/1/ +udl (ol %MYL/%
M= 2£-> it says i 4, ﬂ - /
e S % Tow e ener /:Muﬂcﬂné
( : M)sz /W?i'c/é % adie % ﬁig /fis}m MM/E{“
e (ondifm @f;jgé/wjy{ S it

3:000 Add N, wsaally more et and fha oy S ingrenss. Tr

/M/ S emtlait, ‘wee 1, 1ol Ly AT 1; )2{9/ W tonstant, Fhas M s ”ﬁ”&’/‘f -




we-6)

b When i %_;{M & clusical po/@[ a8
And W )rn/mfﬂnf// e 8 A ;@ MT 4 0/&44/[4/ sdeal ﬁm?

S(EMN) = Wb f 2L ] 35

Khen %(?ﬁv) >> 1 D S >0 Mfe//f

[E:gw] ¥ (=Y s g

Cond o
é ood  (Volme per parfyly ),
3 ; % (> _LZz[éQM ;)ﬁﬂtc ]fy
” 7/2 %; Zzéh}ofmﬁrﬁ st as

Clasdieal i/fﬂ[ iﬂj



Mﬂ£~
A won@}wfué Wmm‘% 7[/%@/

% |
Joen %%%) <<j , %[ ]%?ﬁy@

T we
thn S codl dome et

(V/D/M’n;z =7 J/&M )

B ﬁM ﬂa? WL/‘C/@@ Ceakes lLo U%ﬂve as &/M/'mé io/fﬂ[ 45 |
Lw%en v (0%/(7 - <1 / W)

N 2 %?
Whet i 5 hen ?
It %@éﬂm@ﬁ A Mﬁb //th// hon- fnf?mdlé‘n;) _éjﬁ /

NJ%




mh TV Y
y <o

l\}“ ng—i;; Wlat s ﬁnﬁﬁ {
(,f? ﬂ) ( ,ZKM 2 T /J)% ] _/\5-
_-— ~ /M avalion, J L )7
____,,@fm /b ng 6/8 W % o /614;7% /
Called ﬂoé Thermdl de. By %ﬂﬂw@f%
e This s 2 %Mﬁ{}m} /)Vo/mr/ (b is Theve) ”/W
fueal] ) - o Thern! ?A/M E 2 2 F W ffrf)ﬂdic/e
Z/ mommﬁ# bM{’ E LT
AWF/K;?% N[J%TT“ p ,VW



Y MeE -
?z'ciw@ : (7\@ =4 Ve )T

. /W{'ml ﬁ foﬁ [ gw @Whﬁm NQJW)’@ %ﬁéﬂm% im/)mLWﬂé
~>>‘T<~ == ;\T < /ﬁw
WL\/V j\: ”\M Mﬂt 10 ds 7
\N | 5 /X % ﬂcvmll LA0h other ( féymiﬁw
N P R fike each ey (bpams)
AT " Fermios ok bpears Matler!
d>> ) (an be achieved by
Particles donk et (1ot eame close * ewer anor Ano #m/oemﬁye
f tuch pher) ,%#ﬁuééma&&
boh,{* %%J 7L/9 CQM/%I'M %W HWV " IQJML Formi gm&

PM«‘(J% are. fermigns oR bosons,!

Tl oz
v Tdeal Poge 61a%
(§05€~ E/’WJE% &m)en&aﬁm ﬁM J < )T>



[&SAW 7Lp Z%m“,

" Wﬁ /)kaﬁﬂnomﬁf ﬁMﬁM/ﬂ ﬁﬁ/JWJv Lg Qa (//z[/b/ f}mr/

" Not M/ doos 74 i Bhe o classiyl iden Iz el

épf Yo /)%/[Yoj&ﬂ?blné [#ﬂm/fﬁm/ﬁm) /HLM]%% y {WZ %/50 /M/'ﬂi fg
N)vm Nens (%MW%) %4/5/% w1l citer!

Ma:«



Exertise Eby ohe ﬁﬁi /hmn/ fmem

Consiver 3N inJe/nem/emf and aﬁ‘aﬁaym‘s)aé/@ Savmante. g latoms
H(iﬁ/x}) = ZZ;V:Q!% N Z;ELWZX;?’

(\.

fllows e bame ,ﬁz%}w WAE) = WIE) > S= hhJ WIE)-AL]

s S |
7 5[% (E)

AT o s G-
Which » He hih prafne 7gine. of Hie Lisbint ryol

(" % ousjdeiion @K sallatys diserely allowel 6)4?7/% ere)

AL The ond Jou will Aeo



