PHYS 5210
Graduate Classical Mechanics

Fall 2023

Lecture 13
Lagrangian field theory

September 27

To o\l\‘['. Liola ’\'Lo,oY\] AL et Le 5\/5{1}»\5 ovF N ‘,c.r')':b‘lS
w [ 5p ahal |o¢a\i¥Y,

EXMPV-

, ' ‘d  (phaaons) [ asswne
V) LY(A,‘h (1 o'F SO\\ PAOLN}\\\i “‘\-’“‘ '140/\‘"'; Cﬂ.\

-:? -‘:L “?3 “4
oo
| .1 ( - 2
LW)NKTM" - Z [ﬁhui ’T_k( )41 V'J)J
j:-'ob ‘
Yo~ ) Yerw =)
QS v (w: b )] —h G
eotts: TS‘/: 0= -k [((ﬁ'“.)%)* “W W J
e

J
br MW= ’k[rl"ﬁi'“\iﬂ "“J“'j

[oc.\\{%, W Spacs (& Hme)



US“D«\\‘IZ OV\‘y iorested - lo“\j-O\ismm f‘\\jSi‘-S. .

it oyt i~ m o vs. ahmic dishee ~10 T,
——
vibralirg on Sy 7 0 o
3 Stw 0 "M “j ~ e
W = wl3) (& continuons ‘ﬁ”‘d‘“’“z]
easmabe i M w
A
. . - - ~ - 9’“— ! 3""4 ’L“
w\n; 1‘*3 \LJ.“ “5,,”2\4. [‘k* fa.J' +'i-;‘—i1"J—[ _@"7-}-.!_)_,1'«-
J %) ¢
_ ’
(Ve
Cowverd b physical witss  a=1070m (ki distance)
£ 2 .2
=« 1 9 % = 09

grfil oo ds () a5 wal as €
1 v
E OMS M ?/\L_ ! kaﬂ' ?’E:L L Q_O\hz,.gto)\o\
‘ X Tx U

Can we dlvive Pre  diredt l\/ S LO-SY'M il

it chw field thury  (EFT) ?

1



\(2,5 s. Jut naed h j@lm\;u L“ﬂnnji“‘\ mechanicS o -Fil.lal_g‘

-

ldea. L= i [ﬁﬂ Ly - —%(Mju-Uﬂﬂ

J=P

NL o4 p 'Du Y- X au ,L,a‘Lu [
L* [’\3@“’“”"’3 o (h e )
J="R

io»L\ )5 jmwm
J=r»

- dSoo\rx i \Nkﬂ,m, i' _B-LQ,:,C)
,,o LLagramgian donsity)

d o ache Jo\" L 5 Jaeds L

/

lV\ EFT/ Ali(‘l.my Wf‘:{'ﬁ ‘La\lh i BG\SCA (A SY’W\ vldrrl.sj ‘qQo\\ ;‘h/.

—

g-g. 50\."“ . S\IMMU""\I O’f'
wlnt) — wlwt)+ e

' felds:
%Q}FDYL TnvowrtanT ng,,. j.e,r\bm\lh, L ler - Laﬁ{&v\ﬁL v mneldr]

How Yo oveluate S\LL¢,%\



FDV erse O'F ho‘h&‘w, fo,&)“‘) - ’K’l

(sny ada'l spatial ding)
N OT iV\n‘)\\iav\ﬁ m\h-\iV(‘S“:lL ;/l\mrl.a\'\(l .

S[) ?4% S AV L
2

L

[}

AS\

Pis before, defire Fciional doivative :
4 SEﬁ +ia]’: s’dho\\/ ﬁ_ST\;

A o
7oL A S/'$0 on physical “hjechries”  of Leld .
S\« / _ ’944_
’br.u" 9/7(}:
SCow 1= (@ Lo 2

\\_ﬂ— o\'x“"
[Q.
S(e+ek] = jdpyc L(@+ eh, 9+ 02,8 )
2L ] _
n a‘ﬁ 9’\/ (\ﬁem‘reLy
i (g2 %+ (200pa)

parts
W oL ~ D A E
0-t 9L "{‘—"(J-'xua )
Iﬁ &o\ x W ?(?,Au) P,
s

— gdb«x ’()MCZ (0@"“)



Choose.  bowndaury GediFos o (S G20 o gpaeetime bdy

A &o [a«i - U
o

)
2@
S -5 (%)aUE)

. 2L 4 9L
N ouial ﬁm/&\iu\‘nm o %—5—2 ‘5:'7,@%"

“

' Ju
- wm = ok
1= %mu)x“ % () (Slortedi B g 0 J

y

§S B Sy, > o
S\L-O’E/%/ Ca QL%\ W o)



