es]
5’7@*:@? szécf?t’g; anrné, 9004

1. ]dea

xr, pr

»

>@g

SWQ & @ 72& Qf??l:!f‘é

Standard Model ”Quant’z@’ " St n?/ar ,
= mz:j: + Relalianly keep  peinciples of QM 2 Rel.
) ﬁ# X;«i({;f 5 HF’;‘nJ i:msdesr spin L
p= f(‘:lﬁf;f’ moces” = gravity
ds*= 7 Vdj(f:iimf While a qu’fs'de ha mscif‘sz
m:::s: L// ) o ‘f’ - ijﬂg‘ng has Henscon
o o ("au.,afex#s - enes Lo
Jength /en(;%’q “rdE T Iy
K FoldTh: Wix = gy = En@r%

complex # ot ench x"
m charmclerise r&fw"ﬁrzvb«ﬁ

2. é’ W[g] c%l’u{)( - S[szm] - J*L{JL’!} OF Pﬂ;’n(ﬁ%’gmzy{/\) a)’
°§ No such Sondamentad chgrackerss,

p s '
m" bor T

<O’(tﬂx >“ M‘S’ﬁ%{x} &(ﬁ.{{x{ *S[J \ Y&2%
Starkd\iom QD¢ g corfinenat

Elrl = aR+ cpn;‘f‘m-gi---




o?, Qvahﬁgx‘ng o qu?:kjﬁ

G?J H@m;‘[fpnrkn mechahfks) fﬂ(ﬁ[g,(x?”j,;hh’ ACT:'@n

= . _ dp -
- - - mYX = b
X = X[H \j e At N
comaed [y -,
Godds /ol g, grevdy o)

Ahg, mare #Mmo(dmén‘fw{ j'p"fm;/[iﬁ:ﬂh %ﬁm ﬂus Mw?‘&'}:.‘s /ma?
kinefe fw}ffyfﬁr}
Lq_gmngn'dh ; Z——Zcfm‘i) = ] -V = Tfﬁ}w\//ﬁ,)

X Lof e
f Sfmplm prS'Sibr [I‘?
any wm{:m&e\

: % " Veloc
%m#ﬁm e&c,;‘},
4,
Action S = gcff Llg,4)
4
ng = 5’"} = dim Y:Xf = dipa [angm/u“ repmin o)
S- Nrm = (f,m ;'.;
b~ 0™ s
’.}).'S 15 climlegs ;'Wpd‘unf for iuqnﬁi‘iqtbﬂ .I

P?":‘nC;‘!ﬁ}Q of m;{mrm»;( Cic'f:'ﬁh} Hana:'//vn"s f"{n(”p/e:

Cfczsﬁu!caf 530;“15 cAre 3,:'ven }3& {?X‘f‘r‘-gﬁné’
ap{ S, 1.¢. 5¢ -0

s ——————




[a%.mrtgé’ eg{uaﬁ{&w ot n(.ﬂ\f!@/? [Eohf :
qjﬁj
t, ]
5(3} = S oA L{@H}j %’“} g! 43 F\Xj
£y . ! i _‘;f;ﬂ_t
5(¢/ﬁ+ 531»1) = S A L[iy/m c%/x) @/;‘ Cﬂégﬁ} )
t, %
= (o lutg, 31+ 2 sg1e 2 G+
9 z
& T
Aﬁg jxhrﬂ‘ Fo Fuckrr oul Sl
do one fari* al wﬁegmﬁm
9L o 4. 9L S
ﬂ iﬂ%’ / &37
=) Since
. Sglt) = Sglhi=o
Lol da
b g + gd}( ) §7/1’*i
. 19y &y
"'D 1}(— 55 O
d 9L ?,“974;"“//7»/
9 0‘2}9? =0
i %____’WHM, one dnd ocdor e;;/oﬁaﬂc
Cron dom“f: n Fegration
S Legmit-Vigh 5 -Vii- G g =0
"‘“V!/i} ® r‘mi =

F

! f
V< >0
/V F<O




qu{’/fvnr"an
Defﬁvine. [D—--* g—éﬁ‘ij and reja/acé i z= P
H = pq - Ligg) Llg.¢)=> Hipg)
uLe,@e,na{r‘e Frans fornation” ?

FlTvw) = E(s,v i) -TS ek
EDOH: = SH 4, ., M,
d Hip, 2] EF c?p gi Cﬂaz/

= Gdpapdg - 2Ly - 9L

2 o6 7V
g o P

Two 1st order cgs in %:&e/o{.af

&:,“\’ L xé"mi’l“’ Vfi/ = H m%él— éﬁnitvg—[/’:: 7_‘*‘1"*1/
pemg
B fdlpg) 5 Ao 265 L6, 2|

et 5 o4 2 g o= = %) g 2ok
Bl T30 %7 B
%,; = {H} «F} = Porsson J?r“qc:f(&f

: ACT;‘oh Pr*;\nclf rF}é npws ée cornges

55 = SC(pg - #Idr = 5§ (pdy- Htt) = O

¢




; ‘ ‘ L/zrgqu?w' s cvvedal for
g.ﬁ. k’e’aﬁ’w‘s he )Da cTrele )(27 ﬁr:’nfs/'&'a rJ

Non-rel 1 1T 2 X gefm-aie
Relatrvity : xl* = (ct, %)= (% %) = () o 1%
s di et a5
s dxta gyt AL Flat speee

cdy = ﬁm

(e A
)([“_‘_,; Xf"’w_/\f" X’V X i
i v

/_o Y‘-emLz ‘f‘mns *«Cawm‘[zfc?n,sr

/ewe f:f.Sz rhvardant frf

A= g NN Tl =l

v g

D Y NNy =7 pseadoorthogond”

W{_ heecp ‘ - S 1S J}’}V&}Néﬁﬁf T f;z,;ﬁ/_w“ """" - —}4_:“;1
o - {F - X' X
- O{!,m 5 o % = me £, 7{“"
‘ m————]

5 i
= - i ——_ 2 _r azi*
7 [SWW”WC«SJ”" = ﬁnc&cﬂf I Ldf)
’}"’! .{’
g e e ——e e T — ot
oo T =L
Normal’salion: Fake NR /:m;f, \/7 é"’ﬁ = f - .%"3;..?_
, +, (52_ 45 ’ 2
S= - mc H}[:F © ) =const + (At —omm
{’! jc 'é, 5—-»—-“»-”
=1

oK'

. . i
Manife SHy HI’“C,(M rome s Qﬁ#&“ lhvariey +




FOM: L[ (x| = =mc /:;Vﬂ‘,é” T ey it

& % dt TR ~%
s &
Wi dotd Lun'chack 2 P § xﬂ _’7"% X (gﬁf‘
ke Loy 59 &W’? fo‘( ’7“{‘ 7"(/"' A
A mlssy 1 ST, BV
7 & "
£ e ;(z: = mC a?*}* - dx

| NI | ,
Tm'ck : —ﬂt{L r is Uhrfeagah'f am{ Wﬂm“} i'% }_* "F = D*
A Common W oty of rexolving  Fhese f?ra”&(em s Introduciny an

6{/{4_)(:‘/{;‘0!?’3 “Fi'ejf e/f:) [cm Ha;;*?ééfn”) Gc;ﬁgi = Ejﬁ!}@ix)??rv

\i‘er*be,‘n ):
[ = Liem, <lra) = éﬁj} X /nez@/%f] A - P X047
EOR [ 4 %%; - -é";w mt =0 > -k = e’ =i = me

I

e it i T

Classically #e same EOM 4,4 |
/ = - w//
Ljﬁ(gzx”mﬁj):“magz €




