il of Aq,wag/m ot y 25/0U/13 SH
Typ TALT
E'f(Vf,&’lc/fn ¢, So(3? )) E‘Y ‘(gg

lagt i : (JSH) Fhegrioy 1 10 aud N J

Nﬂt@ thot % Wity (6 §cc(',€//:'J\O/uy”A Wl G howe W(~Aé?/€;ui(q Zimjﬁ 4%44@/’7"%24 (W witl, 34)

oo At Lopheing o the Phasis o the  Hiffpsd o (o wbmunctie opesaitition)
Koo il Koo o slochrotat g, g o Go)d ol ke A (Ffru)

¢ Takp A [-foru A= 4, d

Oy tuct ol -shugltic =i

fm & F&W/ﬁ&/@ e sownte sabwdug  § :S{{:a)dx;wk‘,/\a(%

Nt e

WW/M 4 o'um

4
W/ZATX_ MM}'M gg”'[)(ufr() an aldinid gf Agn
(¥ (B 4 : e
S of Hochic soung
Mﬂ/\/ ’3{4/[’[’;/11. hawg W ¢ Wz t’7{ {f : %) Lk abdeay I?J? AU

df- W"?"W}M P gj ool C sowe
Wha wb@«f(za_%g waqévwaww A, o nézyum vy oo Mddjff'/}

oo SF=§4A . JSA - d'% 50

Wadty g ;/é;&(ﬁ/ﬁ a( tigh S:J FA%F

W’l«wgf%@ v& 07’77'9)"{:&,#9_) f’@ W«ﬂ }Y/nw i @w? NP

(»)
lay Wtz ({P

ie%@/.;‘f M)) 3 ’%W%L 6“)”}--0!(“}
WIM 9? M‘% A@ﬁ(}w g{* ({ (fr,) : (S (p-F)

LX0 Uy = 4 D=4 p=l 5‘” WWJZ’& Jowne an (3+18
i #(’(P écp P ctnic

with WW( WL

dhLr s g0

Ll B | s i floavet [;
; gy in ( Jd L & e g oot Lo0bitgupipn )
{ 6(,\'/(,4.'1") e (/(‘WA S‘ s % W D - :’/{/LW—@L(/,}J[Qu)

w b dwapesss  hgue fpy, o ( Lot S il
jo'/u\ /;-/u(,a;x A,,_,AJIJC



alwyé A0 b O (2 ) ((p) | g.((r):d/\rjr~~s)

[ mp.:()g((f‘) ok (7+) Lj wwplfe ”’“"/&ﬂ
cWhik g tiom 5= S ¢ (M)A SR

¢ ¢ 14

Now oty T 10t fheros we b Biava gpctosen

o) sty bt [000),0 00T, [eote],

C(i)
(e The S%W o r wele 6,(4_)”/((3)

MW dret i e podlike s 8 dvgioar . thectric ovaig 0 & okt
U
M2~ biguee . '

WTFC dound iy N5 browe
sy s (10k)d 2 blawy aund 4{7325{5» (zj@m‘) Brawes ang ol wifh zach oThor.

T ‘mej N Spaee divanSioes . e dechic  object pointlilte ia § oliveansions, Ho
3 W e | fiwe 7 Spate 4 H2. Thene ane (ybjéo'bj Joehepgf v wone Huow | e ditvangion

ot then Ph:jsfcs S wote Compéqyf&i

9 T 12 I ﬁ [ZO()D{S,@[O {OOJK&’) ?_ 00«;‘7(—% ‘0; @ DJ o ]3(9 [fooﬁ]ig; [OOior]?da [30(90!‘}51@ [@0"“”

?@ ):ﬁgd ()]g
—v S

N S e e ¥ 4 S

LI ) ) % p 0 ) A % 0 3 )
Howe gmm, 1 fou, 3 frs At B (with % i l0d)  [weely, [owl;  [oo],

n b} i i (-!7,) (A i 5 & q / [
?Wi bt P AT aud st g dhchiic s d¥FULEPT - b b
[1o00], ng “W( i P -§

(3)
b Yauw D

( (2) % o - (9
frous B9 bt HP - d B pd opualion o doctnic s dFH ST, A gt

® ¢l gty I wogudlic e s 0T 3 N5 hnae
@ZZC"L( N a /Yf‘fung_“ i {

W‘” i ottt (1 = d( (*) aud .eqwﬁw gm O ol A =g‘7) 52 ~bowe
| /gpﬁ (W\C Aot ¢ il (’!6(/{” = 5(.5) bzf 7 LQ\IUJ
49 }fzfmﬂ/ 4 dffpond 1y - oy | 0w NSS Wave  aud owe ’M”g



ML Tenes oo (54104 ALWWAGS howt granty, 2- o ek s &Ma/ e

Z ﬁ'a« w A W{{we«m f‘/‘W' . m“j which s 2 j}ﬁﬂi{fwwfﬂ;_j_?gp}_ Thy o a cherecly

g Mot gkl of 2 @B BB NS e gy afpeons a1 weld. Thax 2 e

ﬁu? J(;Zz(,’v('nic éfqu/{f W/ w{a?wﬁ( &’fvjfcf

: T ‘ f 10 ’, B e :
JLM [Zoaurjg (T)LJ (00]5(9 [OOODJS @ 2 [woilg@Z [ooaoj;-}, 10002}3@ !,” i O"]gq @ [OOOOT)]R‘

o fodet PP el ol
e~ a¥ipn

M“‘”% o o) Tle ko W Z Wﬁ?c}@%‘w Moy appiaked) € 0 f W feld, fr fho shen o
Whath s ngw- owpalt) o $ Cempa ct A O«Z{éw gucuge M [;péﬁw a,4 M“""“‘W‘*‘
A
i 8% hawe F1,NSS
fort C{” ) Bl, DS
o (Y bl gt OACT ) by i duail L) (Hhath Ho vscuing f

e bl © ow% e awd it 7S Wi ot ad  waquebt e P2

§ Ao Lt dons

R R
SR e e R 8T gt Ty
binkized ou M s awd T2 oiwsuision M) e D justanter
becaunt it happtur an wa islaud
D wr fou Rkl Gubing Ty T foorie, find that T I Hhores haws  Dp browss,
p i b 501 Tow TA, p s odd fr Te T8 & foon o T T o ol ) Joun
Type T8 auv sekol . (W“g & T M)



28 o3 srr

Lagt Tiwe : Braue 4pe(f’zwcepj
. 12 plactnic
r Mo ! L S (3)

M H\&(ﬂj-ﬁz}”ﬁ J@’V} ?]gm ( /

S~ HS wag;wg'f it

i J’fj‘ﬂ'ﬂ E Zfﬂ boTh ‘f"’]Fg T thene 4 [’%(Z)/F'{ MML/L(

\ MS‘S‘? , (X &
f f"}d"} A | /f/
&‘) ( /b(!} C{ZJ /D? ,‘,14_/\?"' q
~ »? G iR
B - T N be
‘T;gm\——'b .ﬂ:ﬂ ({,9/1 (((H/
S b b

;2 wising acnsons ie p 8,9, Tt ooy olo xi9h bt sl 30 duch o Ti

{>9w}f 9} iy gg A{mz‘ﬁw. o fhe WW WW} fw% view. Kb dea?
s oo hagh  owd m’j i ke =

s o Aok betwge The  wanbor
botk-neacfiows. G Wwﬂ% coilkd have  DE- Yiawe su Ty TA s

g T8 Howswwr, i fhin com He fadk~aacon iy g0 Shoug Wt Fyp T8

b oy fyw I, Hrwoern S M Yoy ane »WM/LJC oue | in gtardd
MW e Vo " biais ’ ({l »‘w;&w)) He A«,P?J’W/lﬁ 53 ’W@f

gﬁa_) bt with 52 W//ng@) ,(a(,,"# howe  wore Hun 5 laey C thind: aold gue , bevo
(b g“(’mmm%’ﬁ‘) M Lt - 4(’2(/{4/@ suadifion whih deonet Wrak

- el combinalion which bhuaky M the

J WWW'Z{; wn | g (eg Weane - aut Woge
Now, J\W, wt o Mok ot scakon M’)  Cach saben W hoy @ vacuusn gxpciafion

Mw, Wl ym’l()( e (L«S/gylfuf él&w 0. < EA 2= O ﬂ‘?/(j aw a (wosee af Ha
I I

A«{L{AP@,,}* sz,gg’{”/’/ﬁ?/) {}A H\@ L"(V“g/l (}MM‘W{' L@{{/( 0'/f’ ﬂ@ﬂ, MOP@IJ‘"JZ/) Cope ]o‘j G@4¢ ( NEX T € it E)




- — : STT (¢
/ /M-THEOK\// Ay wory sikon jﬂ% wr VEV = pusque vacwss

—e e

Typ IA ) | gbon ful b el e dldon  Tlaky <f>fo

°

By it change o acusn ] Wbl by Copompuniliy N platall hor o e
CAUPIZ0 . Tk botone o singly Do o oty ity b
T appan, v« Mative Towe ((WHY )BT Yoy Mk 205 wadd Vawslote To
by Lke S wd Mo il T wakon fold st Gotain it
UW/XW\ a’”ff) g zj <£> is @ “50‘?4” valuiw | Ap have  Spaw @

o {Pigl by <F>. Aofw% iy wee Wl To bofiue oF wilh <e”> 28, #0.
by i The dlting ouglog ed vt we it b Eosediy e ypce of vacua. Dt
whogrts o gt o e Ming ponhunkotion  Theory. B adolition  abloeluce

L

omtept 9} woolul Sote of vacua ;\\Slmg@f s butous ﬁm v(g)-0" b Jf:;/zz TA
W V(¢) E\Q Co awj 5/ S @ alupwm Ve W)Ma 5/&(! Lﬁy "hjpg [TA b !2}, ["MM{"/«HJ«/ ng>

———

(o)

(7 axiz (0= guuge fod)
b Bty no wepact, (7 dupact ( €l rmﬁ-gf} ()= ¢l vin Yx)
ot 2‘9‘/‘4 Lke  wodid; dpae FLJrXS‘? ALTME? ne, nL W The et 51(7)12)

i u(1)
which 1 el lo 317;(_2_’,'3:} o? ditzgion 2, Tt U peunks - B2 el 7

o(2)
Nk f‘do‘/\ M a Cotupaisen, wiyite R’ a so(1,1) &/f AionSion 1) panagg T 2ed by a
9\”5& pMMm L TU}(XZ LA has o g‘mg& ) W

. : g 1 : (o)
(owvtnicat 1o Wﬂwﬁmw Space %ﬂ “lua gg e b bj s = (

p—

& 2t

)
>/



¢

» g +
T‘?F@ £ ,f | Swban W tﬁ Modlu b spaw (s }Q ‘

’ IHE*[—CVWH%;W ) A Sakn %Z&( {A todul Spece e,

&0‘”’“/) W’g G wa)

I/wkz s Wiaue p Al %9&0{ fﬂ T‘j@z Ta / e
] ; ot ¢ b L phich
\j’ng Q \XM/))WWL P?)M?y(;k"ﬂ @ dl@)ﬁmﬁw eli a DP'MW in fhe wd/&c fige ‘)i MA 8 U&. 4

Qs F’ﬂmng(wﬂw

hooatl - GEFRE  brawe way sk Yo Quatin of wetion, Now peb w ;%3%

imy,g/) o bt gothen opu Gt Loed

( \\\ /l/\_/\/\/\/’\, A\ st N e

(}&Md ng, Y
\ ( i ( Dinciked B
fr epn SWM% hwe  To pose vamy owels Tions & e

B b s b Dinickist
.R&?«z}/{mﬁz Ww(/t Lous, WM #I{’,@Z WVWL&QL H,,@ _gpn& I }X&:{ o jﬂé@ RN

/% fa  douction g fhe brae  Nowass Guoitions,  Viausunie dinec tiow Ditihof et tigees.



| s 31T (2
e i BT fogthr with  putian oxpect  phoe, o Sf’h'mg Theowy oorhhon i, sthing

ok 1 foa b

last T tobagyg s, Stumg  aud n-thiow  Dp-bmuespech 3o p fe by
podd Jr_jf;z Ie
?““‘WM“’( sf)’unjgf FY bt NS5, 125 . The  iygdld  voluue ety o 2ath rave has

b Suptr I\W%S

; ; - A " iy . 7 y i 5
s i fake blawa # pel Diwdasigns  tuhedded [ p (+1)d  fwtlke wu S=p diveengions. Tk R

wI=f Wil s
b BT o gllocton o pithike dogects [ pit
s X
s ¥ X a—— tach s & F@«'MT/&/@ ai_aj,zc‘f { brace
X X

. e ; ’ A p : . )
1§ u:“ 540‘942 "g'y FZ{U{ a {,,/:;M AWMVW D MMK M&*&(}'W A/KWL"M‘% A |j;{0 ‘/Aw’z"t‘s'mts'

ONAA A

o s W&M@Wﬁ breaKing ug; W{}u LI A2 ﬁj C}v@ﬁy«u i3 ﬁ%f/wwéwf s Xass j//wms
7 : ¥ :

b $r 37p wapben xilia W s.
fp Dp= ot }w’ J i wusgﬁ%% Sabuns, a ﬁyz F w8 wassless swbans

N

y s Ab . = 1{ . b2 i my
o lw Tl aboud  wassless #‘%ﬁ;ms bocause we % have  Sptauseons S ST beeking o

szs

(%

o fot gy 16 G e o st i 8 wasles

e ",’W‘ X* b § To- L*?ka of @ QF"W

f D s o Dyobrase | e s F1 At

! s « posl o Dy Lke o

h)
! r
}W% FW.%L ks (PH)J. @j ()JOASSY L‘)w
{0 i
ks je.i5 -0
BN 5

5



quﬁg ()faugg’ Law in J%}leﬁwﬂ j{ﬂw J ¥F -Q

Sz
M\QCK ohwanSigus - $F is a 2—’5;!14» o (BM)J,SZ e T 2,329%) g Mmg/mhng %1 own g we gg
& 5&42))? N{W %AUZ«?/K{E ) (fw)é{ JM?W ovn .SPI
f P28 — - chug cam by e ad of e Suduaded st

D

o
Therfeng %7 couplety wi% D Gl hos wgista § @ wasshoss Gauge fold (Wvgws
0’}; phln) 4 DWMA

o el tho Vbl e (30wt 1 o (Do, 6 [oont],) 505 & wasslhss
&'ﬂmiws wd & washss losos by boaw will hae GW {MJ A o 10 sl colln

pud | Mg&“ gmuwu: ())  deld aud R

Vg (&/X;hm i Gowel neducTion So(k) —> SA(#)

_5000]8 _> [(oo"]}@ [ooo]} , [ooo%]g = [0091’, do

LI R N e B T 0 e s wgredita. ou The WQJ
i 4 b§

Ay dp Mm duction So (3)> So(8) x So(z). For S02) harge bt fugacty 9

w0l ol ofoce), (1'997%)  [oonl; > foul, 1 0 [o] -
¢ Vel —wdlee + 2 @) Gangedd SCokons | Spinet —> 2 ioquintiut  Sel2)-changed spiazns
5 nay, V-flot s [wo], @ [010], {6 [oor ]ﬁd ® [wou]/;@u 37)

wasslst b 3922 o bits o b7,



st @
M% e Dp-brave  haw afvoys - Gogt M .Ak,&’ Jpusions, 9 &
(ot O(QWS @& fj/wlm: -~ tugss oS A/, m (pr)d ¢ p-l
SR T C
- 8o wasslogs g£'y g

PR

Mssl%% W ’ sty Pei i
6 WC/WS
‘ P : fo wm Wective action. thai
S now we know The wasshes kel o Dr- ae Noio we hawe To wite offectve action lean
Wy W«MZ iy o ustiuct ()f‘% theies 6 sfaing § wd 4 Wraues | bl Harfy
fo il vy Ty ad 5 doged (e o e Guplig o strughe )
Ry | , .
F4 Sk‘/mg 'T’l«3 o aubed it inte seotise. Up 2 aodnds o8, w & (5“52> J

/ /~-— e e et P
r//
X (@ ) /

e Lo e

B e S

Siuplest  action . mslolon X a5 « Lolpn W &ghdlrr k", Ko ;00 olematies on The world
thal with "eSect o
5 ool T

S Jools Lkg we o Dri (%:0'"" D) imasshoss folds Toke D9 e 10 s folds
Di vt Sy ey wew 87 Thne fruilaton pegpraes 2 wo-physial dpgf,
g of fedn wd it 5 nlaed e pot ek Goldshs here agles T
W*WMQ il ( )M)f gr To e %zf that 7 w/f@} e (u{(Zw‘h%j&/lg stﬁwg

RS

3/\ (3 H )@( )lowf_ g wass byss borsows .



olfo2/n ‘HT @
=33 WY ol e hawe 2 non-phySicel  slugnees 7 fedin i The fast eroups,?

&zww of (s dpent e thorew. ?
f“ .0.. b-l
ThﬂK Wg BM/(/(/Q 1A D Lw({w {XM"F&) U(/'YA( a(J}W \X/ [( /*,0) ”I?

pothad : Gt o) | aidnade T

: - e B | ” v
e (cﬁ Xt’h K /ézgk/) Lke we howe D wasshss W Ruf olo  we 7&1/@@ :

fj CB&&IST&W*S HFN(/”WM &;/4/7% L’;f F/&Mna’, o pZ/TAL‘m/(L “ ,}(QM,M 5 AFUW/TWW% Wik D-|

$jW5WS' £ B"— (% ?j Cogrtdan aes i,y(%/‘ﬁ;}}j:,,g fle g;}z}iu”/& ) ,J)"{ Spa. (e T’/WS’&/#WS gﬁ hans

b—l WS‘SSZ&S MS
by octud o shyg Moy tubedding Jucton w25 7 Gadindto, & haldilgpns ity

: L 2 e Al
fse D stundey, bt D2 waslss felds. X< [4 79K

[M«jd{w afion s T jJ— )J(J X vL’(; L(i)_pneﬁ - (w/f’mz

Nows ng whee e the s(wéa/cs H@w Jo )}LWW/& o W ML@QSS/@ZSC Coultut Z(;

7

‘SP Mg ! WKe as )gmm(& DX'

log  V-plit, L4ty Youp 3 SO(F) + [09] @[on o [o],
At/« \4/ % /A:O,.,,’g

I 0. sl Bt 1y ‘ L
Wnite %chm action T : jd X (F t W\V,L(a,,s%) )/ <$>r0 n W D 5 dowctions

the  brawe ¥ a (HW’T'W \&’/W7 Sk % o e whore %WJ ;Lj <¢>

v <P Ohgracttizes ot o te b oo Tausiont wordivare



L 4
lw ook o guonad wthoo 1o apile wasshss sptm. Toke gatral By~ beaue
P\QQU& WM/ W}&mﬁ B ((”h)'{]

Mty W ¥ S’O({M
- vadsy Guped ¢ ¥ (5¢) ¢'s (sebaws)

S};» (o foﬁ f C(QWFM 9;( 8’) ))Zg?ﬁg%f"wﬁwg W inTo jﬂ% Yo il RSy g.zﬁ‘mf ,

wich Wledes the cofans  among FoeuSeluz .

T e So(p-t) x So(8 )
b .
Lt Powp R Ayuw/f/lﬂ g p

e w@w fmggwd Phis dotoummd tion &oz - 9% Now dotoupos {m p=6.

_So(g) = _g()(g‘)x_('() (3)

; '\;[!OOO} . [&0,0] ® [oo;l] Hink ”ﬁ f i Jus{‘ Jriding inty 2 vectors
| g el - 3

e W g‘v"X% vectn =

b
/ 30(5 $0(5) So(5 ) &)(3)
|00 A
SpongL indlex 4& so(s)

{!)lﬂfﬂ
Lr—'fmﬂ b‘](% s00>)

So V'g@?/f 7 (b+)d ha's A}u ({’M‘« SXM = scudan. Gv'f’wagy&sf(guf%{"eﬁ
b{;'— LY'L*XM-

Now hy b W’ mw@as Gl gﬂ D¢ brave.

os) > 5ty solt) e b w0 o SU0),

: o : Far.
[ o]y = [1ilig0] @ Lo; o 1] A vt $° Saliang
MOOO IPRE N o] @[ol;0,1] 2 wctons, 2 Spens 9{,{,,35;@ chinaeby

Hes 5 @lld (1) sust w (504
G how we Know The  wassthss W Gnledt i @y Dp P,



We  wedonstorel  the ow- dungyy s s of Dy bay | charactonaed ) g dyanics NG
o wasshess Vopbt v (P00 Now  nead fo wndorsiad Jon 115,112, 71 w55 But G sl
neviow  abgett D, b
Roall  2cistau %6@% Jb) dee to stiag bt ads o U0 S oy 2 fn g,
nellative &%Mi'a« e (J*MF =5 (o) (“ (p+i)-2) =p

ot pictahons @5 well , dF SO B s Hat nat ody o ctrng o ced on o
Do browe  but alss  awsthr @L],ecf Kot haed 0 3 Speoc? d;'ms:w.s

‘Df’*z (; tiue )

p-3

% Lj %&&'f&f-MWTE ol hy By Bane suds ou Dy Wiae. End of Do brave i o teaguetic

39‘4/7/(,@ gm ﬁ o H’w//' /&Vé) ou ﬂg .Dp MM@

M’S whute Hup “2{1\"’4/%‘0“5 EyL
e i°r

ANAAANN- howe  2- fw/m B, M ‘:W«X#h f
dett - §¥g SR e fuch
L chang of F1 But as P exTdsoly gt of spacafive use G fuchon.
dr q=§Y 8 0(x)

o aeho oty whow %}M} AN
Bt @MQ/ wak) Y D doke e loth sides g | side d(d¥H) <0 kit d (598.6(g)-af
2 d0=§ ¢ the W(Q»\ § Wigws wlery -0, To solue i edd avotier s,

As n’b’m;; wds pa Do o, add T 0P f fp, ts accouict i \obuue o She braue

e =il S
JUENNEES. e AEFECE

J% H - z“’ﬂda-é“ ”* i—‘? = d(dwk)-o- Q5" sl tintiles M 58

M eewd  Te ﬁ@xﬂ:c e M{M Ol divension s % s H Luaio
I+ (10-3) =@ = §-p+ (pe1)-z Ok!



offor/13 STT @

A e
£
D

M/W %MDIS-‘ B (guf;&d o B, C ' (WFZJ 1o Dp)/‘yl which Drves ou The W'Ldj wlie {f the  brawe.

[Mgz?wfr this sty f,fz M5 Hiaw

{)ijif) HY bawe can ud e M5 blaue

|
el
|

H;_ iy
, il
3 3 \\ % ’ )
o1 Tugl J M, buwwe 7 a Jfosed
(B 5 the o Hat cogls Loth B M, aud 1 o ‘

SWa} twhach f”WE) o s brave

S llc’w,e 2-§m 5

Now, WLtz %Mnm
1 e - k) ’ (3)
ol sl C o €

AL SE T SOy ek e dwetie fud 0487 10 g .

——————

L H\Q ‘Z("(J 9§ ﬁ"@ (gl e S & (Mﬂ,(g(/.e}f ¢ SetLep %1 He 2- ;‘ﬂ(m thet Dves g te 5-bla,,

N b an dbchrl spae e wll a5 (Y b ol duad

78

P ( ( ‘; i 5. Y S
Now newll o Hs bl pxpect 5 wasshss solon fupddls s that massless  Gprrawaliilet o

o bawe s [20] rfijo] +5 [o50] in So(¢)
i U
S&KX‘M W:W_S M>S(/()5$
2 fowe Scakan éuxa(s

Ay tallan fwus @/Q “’W% mw[agws o cuch oflen K\W/ﬁj PoupS Whch hofates Thew
=80 (5) ge e s .>Ez,$$ SufW (/dﬁ i PM ST Luhf ot :

3]

N

[0/00] @ [10j0i]e[ou;10] & Ljpw in st o So(5)
4
l ‘L L) . 50 e ge s
Pt fonp 'rqzﬁfd jﬁ jites St of So(5)
30(4‘1 ‘5 e

g Sakans i B Javedid 4 So(3)

Sl
Thss ,(lejf(fzﬂ codoins  chsal é@@i So 08 Su!j""f o ,Méﬁ\

F}f i»’\,ag !'é Wpiﬂwp&b .‘f;wf' a5 | ? 3] UK./)Q ﬂ ;'} (5 A«/%:”/Mwi §‘WQ4 ‘>u3\'/ gu



I is [02) sosy , o wetbol-ofiy,, o D5 Have o (1) susY.

Roc (1 o D5 R"jm«/fuj So(y) (/;\m‘ SO{S)U e i Yuop Solt) as well

9“133’_”"‘“’&'.?@ & [5»“ﬂ,9,0.]@ [©0;40] o [0150,1] [0, 0, | ] Xm winy chirak wattern  Hune

/ '

ot g EFpe 5 ofuite cinality

T‘)\Q u%mf SU§Y,§ " (SH)J one  dugeool haseol ot A by Cﬁ 344,«/{7‘4\@&

wawgzs (1) & apits of each fiype Glowtino  aud KWT'MJ 5 S(2) ¥ S2)
Il 5@47/2/0)\0450 ; (m) o DS e ? Q*&z:},(uuwf? 0 Sq—,(ff)KSf;(()

(f)lz) s ) ’L’lvu,«f_ 1 R "hﬁWa&Tﬁ S Se(z)
8 Wuiumﬁzs 2 (o41) f:-o%,jwd/‘f/@ 65 SPC')

59' (UA»Y\) HV’E{/TsW O(Jau{/féﬁ (,()PE‘JZ.S (95 %M..}‘-"O gf\ Tawk % 2 _W“M;Hj

(H\Mk: Could ad’m% Wil $(2) 50(5))

”\l g {L H i ‘ i s . : ‘
»Xac ot LS pu W15 wlls ¢ Z»W i se)%M aud Sf’“";; D dypaie (ioh

Wel T 0 aged WW":L}
s Baes iding o e, e e Prntiple oot dor 2y slectric excft,
ok jm Uﬂ%&fzﬂtfc AxClation

E
[ ‘ ‘ J M It

"["P"Z 13 2

1
2, 2

M Mﬂm o NS5 i [y T8 ﬂz«nv ? (16 %v(wzgiwy 5)

Susy’s , Mt ogher . g ']L/)“‘“S"j/?é@ ‘ff
ok
' /
iy hqm\,:?/yie ¢y
ijz I8 we ﬁwwe 4%%“&%? ’7{/‘ :_> (’;,g/j So $Y :__> flene i (”fb’m A

.) \)(.zl\u/% i‘-S ‘H‘e S{)((/z(z %,7 f”f@ (7)6(4‘ '32 ‘;U!J;‘ ‘4 ((\:



@ 5 ,_'L\'(M&/A Ki.,'(')’@

p ! 5 / 7, +Hai / l/‘ fzj
E gm A )‘MS 4% .LZ W(h'%k—é, S Zp@’/k Xm S&Cuﬁ/mrlﬁ }Zo(wf)ﬁf’

’ : ! =
4 (MZM‘Q tueg o Do w  hae D1 whih  alls e NS5

e e

Woy S winte ngws gﬂwdﬁs aud  Gusidon it 5 gl Soune.

, R bt odbussea 8
g,L Wi‘( St fhene © Dy Wbaue !wéowse 2d J& 3-Mawe s L Plawe W o

Py R - g "{ RS (1) f"' ndiele i (e A 'i"IJ fn: . .
‘iu. o ;wmj/% ith )Z;“(Z a La,:;nw{-é- wwﬁw{ﬁ:’;’(@ (Twm& A (BQ)J I's {zwj{ky/ v (n)d g\,’lxy,a)!“‘ (5+)d

e O A Z-&Jﬂd.«wbiawj) A (ﬁw‘,ﬁ,,a/‘té (:’/LQ"WFJQ{ i3 wg‘ﬂ*“jg a o Sical =3 ”‘Ll’j’i[ .

o A
b i “b.}
N§5 NS5 b'p 0 (P . 6-
AL mﬁ&? &M«j b‘." Mane  puds  ou IS5 bW b owss

(bt detpuit  Jpr Tope T Tope T8)

Wha s b B aud P17 G vl Wl of b1 DO T Cuge fab) b no baeg

H\Wﬁ gurt (Mﬁ )}%‘wsz/fc) : TW i (ﬂ““X Wf) ¥ W;’;‘W o quantize. this et o

- " . L) et S dowons )
b g P s, [T G tad oo DT duicking b vorl) s olo O difpud P g, veill,

S owall b agpad @ L, iﬁ e L
Dp 050 [}
N5 NS5

W woul o doe e spafios fow an acho  plincpl

e . ; AT L (3-r) _
’waug b Thy Qﬂ%zguﬂ,i'ffw 4§ﬁ X} v (SL J&P” r (me / OA) in B Dpctou Quadigfic /
LY , = f&'\w«/j&mm in
EJ HAYH }’1 (st fouu. (/MJ ot > Now on'@oi
s ' 5B
LA - T i 1 5 o B h{y & ATl
Z.,SH A% Y {@ 4 ( Bf\ *?“F _ M’j i(& WLMWM Yo /&S} 2 ewsS. j hin k. ug fw‘/f'o&
” f

‘ Fl ud
bewossy 4, — F! D & ,Mq,% O, Mas W@«'ng oo tts wold  oluse Like &Jﬂ'ﬁ}( :&Jﬁ;

Y

£y T =, [ '//A S5 N
=a5f~, CEA U 7. d
AT 54 4 \) b(ﬂ

() /



