ﬁ%%‘ﬂﬁ s Szz,l 3 @0{@1’4’%& . \?(%P,(Ai ) /Z S Q’(bjxmj S
v

V,,,,,;?COH@MW ﬁ % H'U\ 0!@@36%1’ ¢ Q\“éﬁfvmﬁ LA ﬁ%ﬂwkﬁ (;/W l"eﬁ S

R

‘ v fob (];g ) ‘\‘/}’Q b (‘i‘(/)fu., 2 ;% {O Ay ’%’l "C/QLO .

%(‘i\é’vwa{{ - jﬂ (wea o %“,'ve? ) .
J

o
- ﬁéz ATHRO ;} {%71’3@;‘?1‘%‘,‘1‘ \V/3 \
J

, C@m }Omii} Sw’i?‘“@v’ @@g Oy N

ot V%\ [} — L1 ,-,,'”,,,M,,.,.,,si‘%.,,,,,, N - “ o 2
Qe lodioe  Widton o hor oo - H = ;‘f +“V( f,.>

—A/i —-— Wy),nwm-wﬂ”’ e "(i Vﬁ(ﬁﬁé ‘Vé (‘f)f;)j - V%ﬁﬁf?iiﬁ} o
b 4 Wio

U\/w \ Jl S C/)

;{}lﬁ\ffﬁ\w!”\@“f\i: 5% c / N S\Cﬁﬁ Q/] 5{/@ ""éff P efj . l? (ﬂ //{4‘ s C();f/ /7;[) / %9

L«W‘@\VA R M Ivronfeepn P = 2 N F

\/ @// ) [é’” (/{Q@ ) J} C,

Rt FE o= B - % 4

Lo
T o a AL M

m I )?M L(a‘ vaifr‘rjm/ Coul@wﬂ{,o@w%fﬂg) S
‘

leweh | =

M 0¥ et Ay




Problo, 3: Finte

anv C‘(Gﬂm

)‘“}*mm;" H??”‘"ef\ J o {7»/“ oums

 londond

{ ﬁ £ [g\, f\ .

Q (/’ %ﬂ[

//%/ﬂ; V] \/1 (’"L&ﬁ?/

o

g™ ‘i~ - R WS R N

e pue ‘ew‘ s Trea I‘fcs! A8 e PO A1
i

’JFV\M"'(S

| YOV R, /JE% wm ‘Wﬂji

wipde| hag _a
¢
/ //_ﬁ s !1)

R) £9 (JZIMO” t{'l‘ﬁ  hewrg

V\Q\(‘J(,\u{ <

5 YD)”\QAFQ\ ,
~ i /

Y
5

" f) Cr) -

O

by

@iu/( 209

S R

5

)

Y

=T~
EIIEJ)

P

@

V/> ﬂ( ('f(q! /
s - ZMQ>

leg P {L}.’J ,,‘ )

i) = Q@“g < Yo Ze  yep
9 R3
\ if)h %O() ig’ SAY N7 j’) f‘f/g LV 1A }5(1 M’)
J W

A\ ﬁ@&?\m3§ g/xﬁc ,

o 2

e

%W 9 -

£ e ﬁ‘} 7

\‘ﬂﬂg

\C")*f

\/( )T —¢ ﬁﬁ( N =




, EQ*«%Q*»{‘I(' .

| rﬁu{) WQQ m c;ma,«:/g‘{ }

Com = 2,59 Debye

fi ne _stuclep

Conslen




M%hﬂ)ﬁg - /(/( T (ﬁuvéf/\%{{m ,% %%Vigﬁlf}{ e %’@—Qf U

M R — E, o

fi R V5 Ay 2l W‘%}%\f%ﬁm \\

<+ M <a> /(6\ )= o | j‘ﬁ\ ey [

| Numi \@\/“ @0(@% Cap0. {(/I,T w,«ﬁ

I
i
| <
;

. ,,,J\w P r;/f Q-

) \ﬂuﬁkb/f 7 :

(’jf;:? {4 e > ) @g’)ﬁfj“?’“f’?f'% o
\'““m»\w
s34 Bow ”/ ”if’“’g’””i 4

i Y i,

= - b = 229 o\ (}& e

{

9 4 n " o

S T

v,_,,.w,.ﬁ/f:;m\ %«: S S ‘ NIt Q}%x yave i
| = , et ﬁ(\ - /7\ / O LS - @4 LAA, s | Ui, L \

jl\h’()

! A o 4 ;0
o = ZV ng @v?)//g}‘*‘{*l Lo e ‘ e / 4" . -
; Ofﬂa

Y s
Y = , £ o

LG ) Muonjum 2 W\yf? 200 o, N, = Mp X 000m,
H S o 7 !i

(v ) PQ;ﬁf;%f"um‘ It _— 1 MR IR E e We




SMMMN‘ A ;/‘g@’ . C L\er;}%'ii}“l' & C}f\ \p'lr’,;ﬁ;”,, l/\él‘«(/i D

et e o
{’Jlijf}v/ fﬁ’iaé/\ :

| Bl e | se

o ) "', (!/{

L T

%;)7 | SRR S35 ¢ S —

| 50 | 50 | 2500 6aSRI0 = [ g;@

i

L T

. o
@)

MV\ 031 WA

180

P

| |}&i’5‘;\7m§!v}:b

{

,,,,,,, W G0

?\/c’)wx , \%’/du” o Vesy E lo % 7[%

J—

BiEe VA %Q&A;@ A 4?;19»»‘;/7@/’“ \,57/;} ij} X4 (ﬂ‘{ oy

i ("H H/ f*}*i/ O(V\J V\M)\(up

- X\/\ b( C) [.‘% RV 2

{ﬁ j}) 3 Y i |

’/i’(' C UL 0

[r—

Leal

iy /
yee o VAg g

c!«?) (E’f%«ﬁ

o ynuwon NS e c;(afﬁ»—ft _

A CQMM U




- " f} ~, 'S ;
E}&%ﬁﬁl ﬁﬂ w&f{w@ E;ﬁ é%’*é

\ @ \3 lf\j e %éfgiw \Vj‘%ﬁ | LA LY VVEN WQQ@M 5?

4?\%% % o \SQO gﬁ%ef‘ V%?& ;;”EV,\ ’é’(”w>

oy m@/éﬁ;m 1, L ¥
¢







S

)




5

il £
Flgdmaait €a. Jéa 24







FO( a4 one a'imansioﬂﬂ) onLow\ W('{—{’\ VWMc}ebﬁS op ozf\mij'& ge‘

Otl/\ﬁ( Mw(t‘u5 R *H\& 'p0+t /\Jﬁ'a ‘ (%
| 2 r? |
i Veo = {#%%OHSRJ PR
A : T
| -7 r >R
, \/(ﬂ
] p— =
| | (22l " 2R\ <R
@) Hy = ] 5}’20“’3’@ 3 %) r<R

;
=, =

SCA(\‘nj

H.(‘.m(l«cm Hpamt N

0 >R

sl 15 = 33 [ (- 5 -3 B ud

+0 ajorifofmo\lte. tomic MV,JLS 01£ fe.',\:}H/\ am(/[ &%ij)/.

- (B Es (BE

U = Qfe—r ( ﬂ%esa ‘\%mlc” cM.JrsX

Q
2 <& (Moo o 2reV

-~ R —l‘n
‘:“é [‘ ; r’*+~w-f*?>50 (3”4—‘” + 3¢ +3f+1\r§




wﬁé“[/“ {R yaR+11 + RQER“’lR ij:l

L_(D
% ’_\
{:

n
= el (R - 2)’3 0 }

: O in usuql C65  ynts R*> R(ﬂp
L . ]_:pa} S r——/(} 2@ g
Ay
— —— | o )
f

(b\ Fovr Fb 2 =92 R= Fxlo ™2 cm ‘(E?c&m\fc 57%,4»@_;)
1‘ F\S =R ('Z = [ 2¢xw™* E@? .‘:2%2 .

f: 'Em P . \RNT | o
T e =0 E“@mm @\ S RS R E TR S
; ‘ |

= dlgx o™t

1‘ @ EW‘ 'HQG( Muon AO(AV\O( é\/ ‘H{Z, Lﬂrﬁd{ f\/mc’\iw_gf

F‘\.st We W\uer {\C‘lSCQ]@ “H\Q, Baély* fmo[t'wﬁ

Cfv\a( _R\/a(fouf +o o fccfuceo( mc{fﬁ
ot 4’/\@ “+wo (oao(‘lgo(* gyg#em |

4

mrw{ >:;" M/“" = 206*?’7? :'-"i';“e, P
l g 7 \ ;

Gy > Qo e Te = iy

- 206+ ' -
T)\(AS *H\(L QPI'Y\@V\Sll(?ﬂ }éf}ﬁ ‘Racfwtj we %41/& &(Qﬁ/-\( /)ec/u’
R - R(ER =750 ( R><o)
4 : <NM~'€“ Paﬂa\




T}’\@, ﬂb’bwmg( ‘5{‘0{% D‘(‘ \L’ﬁ\e ‘,“(,(;\P“fﬁwic)ao( 4 575‘!1‘@,@
Ej’: 1 2@2 Q003D =159 MV

N

—o = l | X E(()‘Mé”(\\\"ov\ () (’p:}

=, '
A ,
Aﬂm’f\ smce the enevg “{\ous/\j Wwas tn .
2.0 - ,
unts 5(1 %; vac/( "\‘}\,Q Srbuwo( 5‘&6&& tY\QTj\/ e J—%C—“—-
‘ \/\)‘\e\re, df 'S -iwkﬂ/ Ttscq(a( Ballw\ Vﬁ&l\m‘s
= Jr_?} i k50 C \2 22 33 i.,
e 2,504+ (260" - 5 (0.5

(2 %\3 |

bt
e — e TS T

()
— — <‘F“’> o L -

e —— 5 A

Q—CB : TO Sumwgri ze w L\éﬁ’ we (4 [Cu\ \M+CCA 1A 70‘% "{? <L:) >

° (FW 'nge, L)ou\w{ e,.“ecﬂw‘ov‘\ ’Hk@ Mean \/\G;tO(\\As 1S .80 "f"(\meg
lw e qu W Wao{tus a"‘ﬁ’ “4\6 mdws, 'aml +}\u5 ’Hie,
@C;\'r-oh jf)@vwl_g |‘H)C« me Laside He V\V\CIQMS (mﬂ
646(/\\\/6“£V\H/ KL\D(X’\ e o V‘é._&\ . Tl/\\,{g , +)\€

Coww<c+\oms -ﬂor ﬁmd‘e ch\zug J*ch('qs rs vt fy Squ

(~ 0.04 7,

‘ ® Fw «P&L hmmrj{ wmouf\ «’%c, v éapn FM(MS cﬂa ‘H{{
 wnputarbd sdede jo  Gmally  Ahan A e lear
) 'r\d\oqw\s and  Pus +he.  muon S’OQV\O(S e e
‘ 6Mh AC *-H\ €L c;[e w9 mec\éw‘{, )\’)\6 COV‘V‘CC\\‘(C)V\
4)0{ \@Wn‘"ﬁ V)O*Cvgﬂa\ S V‘O\L' o {)bw‘“%'wéaa\{ﬁay\ )ouﬂt”
/H\c Adorninant Qi[ cd~/ ﬂ\us) oOuY Y?:sca[f A pw% b}

ik 70 |

(over

o Junreliable | @ is  reflckd in phe el




"H\@T "M\t T‘F\rs\f” Ofdée,‘p Cﬂfréc‘hav\ weve o “H\(@ c:’)\/a/(’:f‘

o the é@ﬁo*"‘ ovdev —ei’\e!ij ‘ /
, A Ynoye. accu v"rm‘{'ﬁ, Méﬁ e,\ Can A@ ‘ér M lof{'ﬁ-o/i @
i né\l[‘fmg _{%oﬁ_, ing i&{ﬂ, 'H/Lc, /)‘,(QJ eus "7%@_ iﬁ)o”/'ef\“l('l"‘((
b ;Oﬁfz;t(oa((‘c,, _
11 77\“5 we_ Can | wa&(’ *HLL M;Marn‘c ;«{‘}M- a9 éé\‘i\/“%.
A MUON b?(/if/\d( in N I’SO‘waf{C hqua‘/l e /
- oscillaton poﬁ‘mﬁ'qf (Mote: +his was — He
; T%”Y”PJ@'\ W\oﬁlel co‘“p- +he, atom ~\‘i0(wm(o 70%@(:}(:/':\7 //)
Th = -3 22 =\
This V= =5% + 4 %B*‘Q
_ o\, = =32
= \/0 +- ikrl | where ° “R
e 2o |

ﬂe/ GV‘OWAJ S“Fq{’ﬁ 2n e‘fj\/ f5 %‘&5 | |
e D= j . ’ Z o2 ‘ _
Ef)m&{n 0{ \/() - %ﬁw@ == %._}/_\_ “%; = %t‘: | %@;‘“ 5 = /,5,5‘/3 MQ\/
| ] E:ﬁ‘)rau\v\fl - 3(3 M\Q \/ N -
- : s

A’”S(d J,&/ mean  vadius “éw a4 N : g#;rp}o re l’\m/wwﬂ ic Bscy ”01 #OV“,'

— : — h — ~
ey = 35 = 3 7 = e,

o \% = 0.%34 7

PO

~

T"\ U\S <Y\ > < R Qj '3)"P€‘3‘+C°'() ;lﬁ b'\“f/ V,
o petas small o as s préidlieted
b\/ a  Bohr mode [ |




