PHYS 5210
Graduate Classical Mechanics

Fall 2024

Lecture 6
Relativistic particles

September 9
“'04.&7'. acher  fHr %(Aﬁvc8h4 parhicle of mass m

0s |

V\U‘i—'a ‘\mroe_.l w/ EM 'GQ.MY
TP fries:
S'I’CP . ,lu,"ﬂ(’y S\/Mhp. mg‘-
0 tranglanen’
b = ‘t t { 2 4- M&Qr u\JQA.'/'
® A 4Ly bronslaten  qunenkrg
Y 7 g+t
T O 2+ i%
'1) @ V‘D%Q.'\'I LI @Se' ’S;he_ )(')‘) ro‘(‘c{'l‘e ufoukal ‘
.&,,\'a\ (7") - (ind ATAR X, )// @-mx(g
5008{" p ( ) - OV " ﬂe- |
3 ¢k g0 - ~derechn
51\4’“\ (7() = (qgﬁ ' ) )4/ @ /
_ v /e
\NM 9' < ovpd ¥ (_‘ @ U’MP)Q_'"C')/
Fix Sl



No‘hl ‘\', Yc % on (a(\moSH Ul.,u\.\ %o('mj
bt 5= i LGox, 8

S0 \n\q a$
LN <EOn)

t “tine vrep arwmater (o
N0 unr"\yﬁco\( A— ) [o.\? o £ inverhde
Goal:  S[49, kO 0, 200 = [\ L 25, )

()

'Hby,y

N(;‘_‘\hb" ;g,&':_ )\}

Wok tn anifs where cz | 1

S‘IQP 1 \ou.,\h'{-y invariant \om\AMj blocks fr C.

(. |jhore, mran»\a“'ﬁf (‘Zad’ ( m)

SRS AR
@ Transiakons xF- xY i ST AT

,ﬂt—‘- 1S ‘V\VM"lN\‘\' e s -a%:-'rt 0. ec 1£3)

AN

@ Q< @ ﬁo{_ﬂ.'ﬁ"" Xc ‘00054’ - Lo(Qn{"L 3"0‘4/)

NNCE TR

310



Undur just -t b3 am varief

."\Vﬁlv‘.\lm'l'(_}(/\/) ~ xta \/Z -\\fe—)

hdd =/ Y "Vd_k‘{m : t/ x-q’-‘-\/l‘(’ 21' -)M/arl‘an*
comborned AVarlant Wndl boo)
—4t +@<7’+qu’+/&”) - “AT" .
—_——— AN proper Hhne

Wete s 1 bt
'L'V
L M o -
m’tuf nde - Z (for relahvithe one \A"P{y—/‘;h& [pver)

. - o 060
- 0 ) o
e re V\ - (c, 0 (‘) 0 )
Y o p |
n relativity, “we » o b Yaer indias
M S m v\ )&’V X (?)
X «,(" n - -
4 - o7
So £ xvc)&rxﬁ L Pmale e o wr’s "~"‘3H1.

AHU nate pid‘w‘c . 5h«\r" \r’/ (JOSJWl e ‘”Md'

,(f‘ (< ;,\Jarfani' under L.re

Usefal °\’:l"d1 m""""“j a v=C ha ve. Axrb/[‘ :—_O w all framwe,
all dhrves  age N fpu) oF lidh

At

LObk -Rr‘ ‘\V\‘FI n "'{ S (M\ (psrddr\(dQ (}\Glﬂﬁz‘, ,xf* - /\M . ¥ v

Oo © x Q
AN - L%'.?f): o e mix
v o



T-\\/Ior QXpana\ o ﬁrﬂ' oo in g
g = ey AP N = (e Ealiga ey
S s TR R ML I

v T _
-i“‘*\r@:'lpwi b (“i 9)%- "]‘L)
Kt,(;MYOV\Qh
016 b & !
koo -Ex 0 9_& _8; +£ch>}& - )?\xz“‘t
¢ v D % 3 pobikions
¥

b

SACCR
(’ & By —Oro
'; \)003*5 d,)_ R
. A)\,‘ i 74 Mm"_ ]S ¢_K/I---
C»O'\(,‘u AQ_ g whde - Srang \&hD" G) 7;\’ INVar / A\t

have Al i dices conhracted!

o .

. AVartan {
@ Lo o’ "~ M A S
R YU S VT

Now ek “hake reparametorizativn = A= £

" Ax
= SAX L o ’f{)
4N % M—) (L‘A - Mfﬁn | dx”
\( RN dh T oa0) T R Ky T e I

So
const

w1/ rAx”h 4
5; Jo\k ) 0) “‘ﬁ;\%\'(‘”\»

S Magfn'f’ d\av\3¢ for any -F()\)‘



Now/ choose >\ i o

§= —-m [o\’c \[{{%)Q’WL* (e
Cq' e

i -MS M [ kboy ot
v\l's\-“rg_ - (_c__-) VO) -

\V T, ML Lao g2l
TAYlbr QXPau\ o O L= —mC +Eb< Ty +%>




