Tuesday, April 17, 2012

(hc+h\ - PL

\sies
[;as:c elereats o-(: PL-[skt»{ 'H'\wr-‘cs:
I, Dcl.'-)p¢¢.: of 'Quel,h - _I(:..‘.\S: +hot coa CLa-AsC

/ l)l‘gl)p.sn.-('n‘l\j (4es+ Pw%:;lzr, shal (—‘L.d.,ml.‘un;, teects to -foJ- 'natLj\
b 'I:-fer.-,;'f'?o/\s - LJL..I yl,o.-F, C‘I\A"SL é\‘ B""’l"’%m"“J (Sauf(.l.f‘, (nc.(.lq_jrm_;\o‘ \L\\cu La‘\-r-‘j, , c...lf(,.sl—, edc . )

’/—L-‘s ;(5(7{— 'S I°'§°l7 pcr Convta.eAce

Z::(n.f-.fxlc'_ E4n  Hoxwell = Sourtes crede backeraond 'p.‘ddl;
lote stz — @s;kjr.u,\,l QL[J_\- T.\-muznu /’br‘{.\:ltj

grnl\{\lc : é—r.u.‘-l-7 13.,.” Jr.”}e./( neer car-l-L_ :.,r'ﬁ(\ﬁ(_é'

Ijgcl-\:ﬁraunl is j—'Cfeh Eertly cad ):—?:hj
3‘.\#:’ :A'c‘“gl\.‘l- on batl R

Z cn l\our‘f treedpment |, toc JL@MI,} o ccoynt -Per Fle

‘L QQCILI\QAG{’:G—\“) Se. 4o c.A'fl:,DMJ-n"dﬁ- +o +Ho Lc:-cLsr-uv.J
'rr-uh +le Hesd l)or-l-?r.[( and sks ':—s.‘ct"d'“-l o -FL,_ or.‘)——‘nﬁ
Source | 7?...‘; se heoder 4o L:;Lc-a(o-‘l't, Lar ce«a(ﬂuul]?
Casier  Srace e.uuTl-L.‘,:j s ea The soane 'pee-(-rnj,

e wont P -(lal»hwln.\ J-(.rar-‘p-l-}o-ﬂl Se lc+§ avord He SP[-'-P
;i ~ako lou:‘fqr,..AJ- tpreop- do £ pess shle L (,

O[c.,? 50 Wt hove J.a,[\_ + Saderactlons. Wlat qoveras +L¢A?

L Vow iost stndicd classic I""*"‘[‘j and -[\nUs Heroush equotrans & Retion (oxtomatic) L e F=hf, Aexeell yed
. Then yom [zacacd abonr Lesrenctons Haniltoatons Actvon Nrsnctples oltch o llew ety o Mheriuc ”;.@.h,
1 ¥t grens , | ¢

ook handle poce conplicated sitwatrons ,(p;.,-hc.,\l..r\..l W/ coavicatatc Sint You foces on d-w.r.\

3. 1—.\_ non-veativistic QM Jor (\=r+:'!=lts‘) Yo leoratd  #lat H s Pa,u‘c!tm\;fl.7 ...,sv:r.,.l.

Avf' +L—?s I"o‘.n{’ W+ Selngs -PL..-I— /—J 5 4le mest ro,au..r+ wesy fo ,!‘-Pr..(, L_.u J.o.-f\.'\":‘n-\;rﬁ-ch‘,k_g w-rll_

Bk, .. eater rc(a.—Hur-l'? [ '

.

Lecture13 Page 1



Tuesday, April 17, 2012
7:32 AM
H s Ccnihﬁﬁ-fc to +:*\L, So net Uf—r> S,)qlc-+§n( J&het'h"p‘C. Lr_jrm-jfons Gre holc rc[n'tfv-li'{'"f"'l‘? ‘C-\t-w”‘?.

Adfua“7 actiens S‘_' 5 L = ‘L\\Mc‘.‘ona\l ('i'olc;: e -ﬂ.aahe,\ cnck fefuras o ﬂ'-\

Mot eo.h. cenbe cx‘m.ruJ Saderns of L, Lo g)u'.v},-s Hen Fegoions S, /—“soJ S saclades
+ar\eIos)c=-f E,c?ol‘hn."‘)‘c/' [v-'L‘-nL. zea r\eJ-.‘-f.) econ. from wsual EM“'-L’S‘Q';‘ e:i-—-l-‘on-’)

£
C(a)’sfzhﬂ_)i €(4.0L.Y =O = e.oh, ’Rr J‘-ﬂ.'c. Ew'-r‘{—bimj_’f

Cuantunsn = M = N, +

i S WS i S
Se,*'=e*+e‘ . Pb-r\,\ fn.h;rg

G- Wik ie cacesy, N
L=T-u [ F=-Pu

.S ._,,L\,‘-\- J,,S L |vﬂ‘c[f\40? \/.m L\..UL Seen
?__ P-('cx(—h( enersy

He.,.c.v(.f‘ 4".4. ‘Gos\na-sl- e‘; po-\c»*ro\s ‘n\(\hps 'H.‘ L:r-clcjfn...mA‘i’ l).o\\.o\.o.-c_ jls(:'\' w‘..‘c_‘,\ e weal 4o cu.'-‘nl-

Hont e tay Lot Hos siga, Weare usty o 3.’@, cmu...cL\_

/LIGK ;Acrp.\‘.. ° L_— l(.‘/\ul'?c + IA.JGPACJ--‘e-.S
1 7 Joinetie T sateleetiens
allows ‘:r.\s.-,,sd.‘.n encodes ‘nterections l{c“'wu./x P“P J.a.-?, w/ other Prala.d.a:c_ er \"“"-L"?rounp.s
& oL,

Lecture13 Page 2



Tuesday, April 17,2012
7:49 AM

R—ale.h visdte VS, I\}en'r;(uhvrs.[.‘c
e

7(:'::' rg..“ L-7IS o‘vwn 4o _A_‘ .:>m-\r_-I-rh.s we )hp-sc on L Car 5u+u.tl.73_
N - Ga(."lh/L (Zo'f'c.-l-?wns, f&l‘slﬂ+>-4\ P S,lxu. I“_/—re.nslyt--‘anxll T:

R- Detncard (Lercn“z, _r"G-ASIc\"h‘gnj b Sl]ggb""'.‘hﬁ

‘ha [.‘hc )
A’;,, 1% R +Ye “rest ~hess ”5.\41-37 gc“.o,_s an~n €xtre, r_e-\-l-r7\>u-+?'o.¢ 4o [C-‘Ao‘f'.'c derns .

Pctn-l— Pnr-r'-‘;\ts us . j’_;c-[Js

- +
PP "e\.e.r_ &re PDS'.-"’!‘O/\- X (€)Y (er Yﬂ(_'z\ § cad 'i/\:‘(..r/un-l S+=~+"—S. C.b'l. ’k—.

MR S=5leae\,ytt\,'&c\=}t 3% D e.o.n,

R S=§L (¥, 2 %2y, Wdz Do,

X:—,",‘Js — 4,,,-(—\_ Gre -f-\n,\J :.M-(\ﬁ-sur,,:h‘-ns @(?,{r\ (Dr 9‘04‘1) 3 wl Sederacl J.c.'P_ eacoded Sa -r.‘c[o‘\ VAL,.e,
(%%
R .S :5I—C¢(Xh\) D,,,(”(X“) ) qu _S$ ’_'o S) €e.0.M1. (I/\é.l D.‘I‘a-c!l)racc\j hu{w&”,b*’c—\

(De

® = c.hlb‘;“w:ktj C FL-IA.h;n. thu-jrr,r\$§

Lecturel3 Page 3



Monday, March 05, 2012
8:28AM

S= (Lii,erydt = qu

S = (Ll oB)dx B ]%~(%¢>3=%,%

2%
DX*™
I-P we Lieat e,0.mM. 'g:\er Nnoa~‘adetac "':\/l\j 575"‘(-”!5 (‘pl':c {\,-,.--l-."cl{_)’ /.‘_\,L__[J_:) 'HH‘-'\'.

o . co
Potet Perdicles L=trs® D Slng)=20 D AX=20  Abwtons dnd Lew

so.cr Y"_.‘,,\J : -z: i(ahé)(>h¢) _;I:(!_l’\é ).lﬁ ; 5 %}\é\: <>H¢ :5 C)“‘\ (atlﬁ)-ké’lé\lé =O
a._fb - (%YL¢ [<.{¢'\A’é-s/J-:\ E‘]Lh-l-:‘o—\

YE ¥, ~ (nMy

Spreer Frelds L= (ke
Fo 220, 3 ka0t - ndt 8 k¥ e =0

_ D.\rc-c =,

T 5‘9‘(&\: et £, 0F S G YD+ 1T = O &

W/ h=O

Uector J-seld : 1" - TIG_T( Fhthu "’:(l_Tr(%\LAUAJ p— ho-xu(_u,/: Ec'uwl--"o./ls ‘n Vacwm

97\”_/97/{‘

_{a -(:r vt hewe [ooked ot lesnetre tarms  (usstle Ju':ua.-ﬁw.s)_ Wleok cboud Sadermctlons .

. . DU
We lnow: L= ;—'_hxl —“Ui) D hx= - Jx L ,)a‘l'-l-:"c[-x,
F=-% WU

Yodo lw-c\f ruu-»! /'\Las“- {\nr'f}r,\{_ lo Ao !')e-]-l_a.-l-}-,.( &45.5.\35_

F;:f ‘Gblls e L'IOA:"‘ Wa~t ""Lq_ IP[H' S .. "
.,/'_A;"l'(b.cl. fadetmctrons il e.{\[}ﬂ.ol' A Z s !Droolud's oF 'pn[J uc:fautrja.j.kf“l' A

/3‘!\0'}'01\ .\Il'('ﬂfbc“'\"‘s

bJ/ "\0’5'\:'0-/\

A

Lecture13 Page 4



Monday, April 23, 2012
12:45PM

S_e whet Sadercetors o we P.,A— .‘4?

[S— o \ ‘¢
L[Lg Pr.‘/\-c.‘t}\v_ d'p legn\ :xnhse YAvatrance o‘:o L.Avum as S7Hh;+h‘z$ j'n}& tise +o “[’:r“:

l. Ol?suuc e “alalel Y S)hh;4f7 ”o"p a VIOJ\‘:'/\-"'L/'D-C‘IL:\Aj "'Luny,,

Rcc:‘Pc’_
1, Promate s 4o a Mol T or ™ Guge ! s7hna+f7.

3. hr_‘x_a Suwre 6“'74‘(«-‘;) Con~ I‘-\rnl)aja\'f'c.
Ex=nflc - —_GE[,)JX
L= ke T - b Tt

.

RN _ Pl N
ooy = e Bl vy S Fxy—=> e ¥ ey ib—l’ f_D
buach oF constonts

I — 1S — _
Ty = o k‘icufbi) ‘-‘9‘(’&)"‘)@:“&“\“{'“) E) ID—-) iD"'(c;LfXL“‘f)QhX(x)

Ipcn( +raas-ralhar"?or\.

ZD s not Tave dteat ualess W = coartod

Se we ‘('\urr.c iS4 I;'-'— 10 '_(_(7“7’_?{"\[{/) AA LJ/ ‘f%;\'%ﬁ'\c%\(_{’
Lfﬁe,'?r—”*‘?
A/’\—_)Ah-}—“)k\-}\(-x\

—_— — /
Ten® 1:;—71,0"‘(6["(:%&&\—(ﬁ*YA‘P\AA—(cILPWMz\Lx\ =L
Yes 8¢ B,d—._—__/——/—/\b\ﬁ’}: 12
,4,14 is sh-\lsl7 +L¢_ c\q,r\'rannsn.p-\-:-g_ “—wuector ’\d'l-cm(-)“;.\ (ﬁ,A;B_
L\)L—d’ Wl Aoy [\cv'- Y eibl 's "{—:LI’A/,\ , V€. on Satercet on \_(, = E‘:}h

3. Se -Ce.r Al‘—\ Candt [‘sral\nj-d't- Lumusb 4 docsat hewe s eua Lierte term. Ll wont +o odd eone

So coasider:

Lpwen™ = m (PnA =V AN A-TAM + & (BEV AV A,

Howewr wlin Ap— A +ouiy » A4, = AYAL #X (0Vam)Au +72 dux = AYAL

So wl NEO this Lt dem s aot Snucitant Bk thotf slay becavte we krow Hoet hy=0 |

Loen = Lar iem» (hzo )= ke FRE - nAFF - o EAEL, ~a F I A
\_,_’—’\1/\/

~—
'é,‘.\ul-}'c deims Saderaction
Aa-ﬂ“[—tr e &(4—3&«(— ey 4o do Hiss ks -
17 - ;%ﬁ MX)
D}’L_—-’ DME C)M +3 g;_ /4//\_ = ‘Co\lo.fha.n‘k CA'CI‘\'\IQ'P"}i :> l)ﬁr\_+ - < lbkl“’

Lecturel3 Page 5



-
For QED Yoo ¢
w tronslornedion LATUH T

Monday, April 23, 2012
1:10PM

e

A-&d:\. stark w/ 102 '-kc-CFJLl’ "’“—l‘{ft‘" L)..d- +his Hme 4 tacledes o coler stede ucclor L=M<%\+g(1)+w(g>‘

LR FowE A F o FuT S Zo weF WU Bt -ndFurut = 1, WU = T
S————

W(3)

~A—
c}xn¢ Er QC—D we rsr{'r.;{-
f ’L__\ Yo S\A(Z\ $dace onl.?
? j‘u-ns ex s+,
eacretors Darcaeters sebbis

ofF Sutl) mennt o eed i, -l-rnrporhwln‘en

33 ockray e Colar N Dt Ny Byt e >\%¢?

!‘\‘[_n

A acura\ SMLZ) 4reas, W= C—

Fatrix J—
New e wsually cnderstend € la7 s e lor expeasion bot we Aust be vers cmn-ﬁ.‘

Se Hes cose stace 4o 3&Aorp.~‘-.rs do aot  Cenhuic E}w_‘ }\\)- :( :)_.‘-I—\,U'p_ NNk (SU(-?) FS Aew —a\;cln\t.\-‘B

-2\,
5. W con moke L{_ s & Ne BLx) ‘-F a zj“l local s>hl\c4,> w/ ()M“) D/"\-E D}/L'l’ h -E—C.X' A‘P\.
X'AIM-'-X\-A'L‘-\J—'-

_TC:'S \‘ce1u.':r-s g [N anusc D}Als A‘.h ) A:M+°5M¢;£*) + % D>J(4 Qsd" A < pn

¢thh‘1’ Ao Coatafns +L,_ \kefaedron ih*z - (7¢xh>\¢,{,§_AM_

3. 7: ollow AEM_ o Prol\ajanl'r. wse ipn"“ wl h‘:O ('[':r Savertence ) .
| " v
iP"“‘= ~ e Flh\} F{ hv bt tow  we necd FTU = DJ‘A\: ) A’: - ):V%C_ '("-“JK A ::\Ak

el leads 4o (Feom FOELL)
AAAV Il AhAVAAAu

o

Lecturel3 Page 6



Monday, April 23, 2012
1:30 PM

L\)(,o-\( L-jcm=4s°,q
Le con [\(57 e same gone '('\or He Su@y) syhhet c\ul.,l:ns 3 Belds inJ 2% 7¢+ e locd jc‘gyg s7ha\¢-h7_

Bv&.,, o lcf' +L,_;;. lhalla\sc:h, we aced o letactic 4ecn -F:r 5,1:A~{ ')[?olo\g (iPrpt&) {z).,d' roew W RF Ol,

2,_: ,.”. +\.\p-+ ip,‘,cu‘ S5 net $avartont uLsn. A+ O y So  Gre wt screwed ?No said Mr. Peter Higgs!! And the LHC backed him up!

Lecture13 Page 7



7: +L cale JAAV’_JVAA :

<

e tTad-sTio g FUL, —oty Sl
= L ——

S—o

e s a——
T o Joa
{Sinetie  lerns

-/7:':3 s +Lg LA’L.AP\QQ .‘ QEQ uL?;L dg,&r:lti ﬁ }&md!\.ﬁl Q‘p '{:I‘ha‘MJ’

. with 'th-l-oAJ AA aat ol ke hcxw"i eguetioas [

4,4.9"’“{‘ was to Suhhasi2e slar oo el -

Stent with o Ma-.‘dcro.c-}.\:; *L-:7 Imp., y thea:

. Qz_e\agc_ JA =y DAE DI +o\‘°‘, AA ( ;” aure riost PINVC A

FRY
‘AJJ o G...;. Jesnedse derm F Fa-w

D.mx R J:lsf_ 6”2 ?
7 I

U =l ap PReTy | sad +

—

’ vy

- ’2¢'ﬂ[¢-<c ‘)h_) V. S50t r;:.:.

— > b
E il aaatie Rﬁé.._._. = P/\ols" D ‘—"flv-. e r',/.ax o™ P/gx | R

st sl . R w-ak Ls}ru;.‘OA

Se las s e 3IQL| J;Dbd:r? et ix b_.Ag lﬂ;‘,l 3. LR 7; Licdls ﬂw.‘gégl

chmfsﬁ:/iu..a a3 to whetler s a . + He -

lr,vol. @..+ T S-l:” -C\,.J +hs ‘Ju‘”ﬁlf .s'h."c.‘.‘-} ):14. Newe se ."‘p we  coarddder |



Alex
Text Box


Eider (Budles

At Ll £

i /4 bate space 8
. F'—Tlcrs ’:

.

whsch !ecgll-; r).;g-;'.l;: B X F (

-
wrth e Pro;‘c-\»}.,; "‘IA TiE- E > [3 \\ (lml 'Mu.‘gl:zd.},,/
\_.’/

/4 Section ..-(l +e lw-‘.l!g o5 ¢ clelce J- & llo.‘»'l* ax excl 'ﬁhr

Z:m_, V+L..).L it (“J\7 [ lz ‘:la. xF = e I} l>(
Rr exenple : : / F= L (line ",L“'"d)

Z
HITTIT g

7 )

e —

Globall, §%L = Gy loader Colshall, $'x Lp =hdber Sty

~

l?ﬁLzugt ’&_IL?_.LH_L )‘Lc S(XL l_

( (L < thatisn

o letd =

[hed _,.442&-:7)\(\0 s

————— i .
Thy tm')'c1 Aurdes _uE ATt ﬁg;a:igét tepireieats yetat Soar

Q. Jd wua srele - & lex ane TE‘ > 1" .

P s Lo e dD

& ]
/ ’—'*\ ” l I_F_:s ,'_/YSa.'l'n‘wu are A

‘~> ,/’/ =
k S Nt
i I§=1M

\\




._{.Et.' c‘i\."’:.i'..&»'il\add LL"I—‘!I‘ ‘-{- MJ AL (x) eni, ve

o & luat] oL + Sugt en

s e o e Sl e et |

ngﬂc. stracture  (wilsch fzn't-a\ft.l 1);4) -

_ﬂ:_ Sectrea ‘p Corites AL Oy
(aud will for sy buadle Lle) bt olvo sec s a
H e : 2 L\a Pt My - cure

Pl
S-}J\Adr-i +M]"Q!M+l\.n.q sl e e e 4l ‘\Adr.!x ‘e -:I -1

IX!', S0 e olealt 1‘4,,”3 e Lol ,5,1.‘:“,1 S'Q;I:L!gu:‘m e

-an._lel warde /4;..0(!) gr Meic jcdﬂil ..rzg‘f‘-\h/fl :




Al ‘I'\+L¢ '[\lus Nl LﬂM;ﬂ_M‘_{#ﬁ“’ tlen we Lcw.~
e Sk Ll T -‘:d ol b b Shaliad Fedli] Loieer

Cea 'lc V-‘zn.gJ i Wes 2

E=5M

)

- R* ¥ Sudd)

— _—- B
U

AU e GR B =
W e SR e 0 e Il R
s Lo e

S T ], b | /
i s Jet ]

vector Padex K, oad ;c-.;c

Sadsces $iace 4 +doas

Leguire Madrites, c.j. A_n.J(X)

Wt e St S:J 08 | W SR picha
S | G[Z s Het  He loc-[ +EAA;1A.+>@.: Q‘C GR  (Loseatz +r¢,-.r‘('\o/)«4.‘oat)

act A s ¥ Srelf  retler 4 A SP abytract ace

Saugc Agjm: o‘p 'F{cc.‘eh (UL');S'-‘J-) ‘oh.)

So Ju.r Giz Lgp. +L.3 La..wl"c Struchore 7 \/g.} o+ .'acjl Réu” "'L¢.4

- . l,
e st_ a M'h—rg, Mﬁdﬂ;lfﬂ P GR Hat o3 “'chnul Qvel r’igtc-l.‘hcl

Le. attec Loasd . 1o et 5 <c’. s e

4n;¢4+ .r,hu_ s nd..e“7 ke h e!g‘\.‘.«vl veeders lo-J -lg-nrl) 4o l-\.c‘
Se 4 .% A.A‘l\.ul =Y oy Hot {bn[ Lacats +ro,qi.klbc4.\.=1 act oA 4+l

ﬁ-}ca."’ (ch ng_b“?ﬁ") Lu»o“d .

F /-—'F’r F=—taxpergpaze
P ¢ g @
—Eﬂﬁ—‘“ﬂ]:\h,;\é a‘?‘ e s )

e anal Spacedime M \

Sacdex Ror Sectitaas, Lok e

get d fere L\m‘i\c Yengest
Spece ) e.9. FC;‘CK\




e e
Mgug_uliw_h&x- senctlley like ; / Js, \:‘

- e T
&y 4# P SD ’F&&Si'_"ﬁ 5 :E o+ w@ 5._“ \—"\—/

bawe o allas, s:)acd.‘nc +M!£gr/1d‘.‘o&l whiel “alx lM"g..J S

W Zodeed if we id GR en thit siow we wold hew o SO tumet

Si)m.c. ol -G Lm : .Sllh.(.c

[—I.E‘3&£I I-P +le “Ah:.‘as e .rgth.w £rL:J Q», Hea T Sechs [.‘l«

we c-..lJ Ic;'

5061 e 9 ER + Elctmhapctisn
( F= S0 spacetine h—ral-% / \F;-uuus‘/ R=) fvr'lh’n(e\

e B i

f\*)\/v- i R (e S P
s

/ e
( Lo

o v sl

Llow deiie 2l +L"J L?} hslt-‘ﬁJ S So snell

'H-"}' M\-.‘j Can Hhove OLUJ .

>

| IR e T e g e FE DR N TH.\.J yp eR+E1N ,'C“"

i\u.tr_ 50 G lz I






