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The EOM in the Hamiltonian setup

Given the Lagrangian
L = Izmir

'
t { µr2¢

'
- Ucr )

•

Pr = 2¥. =mi pyo = 2¥,
= Mr

- &

Then
H -- pri t polio - L

,
with i --

pry , i'quoi.
This yields
H = Pj t 13¥, + U" This is

#

The EOM are
↳ Vet, er,p¢ )

i -- atthspr ' Pra , and Io =

Pyotr. .

• ctqpr = - 21 = 2¥ (r
, pp )

Jr

•• d&d =
-221,0=0 ⇒ pp = constant

= angular momentum
is constant

--

Kepler (part1): pg. 3



Integrating the equation of Motion
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N.B. The Langrangian vs Hamiltonian

•• given the Lagrangian

L -
- fur

" tlgurzoi
'
- Ucr , p¢=µr2§
just

it would be a mistake to " substitute pop into L

and use it to determine the EOM of r
.

You have

to find the EOM first
,

and then substitute to = potters

• The "problem
"
is that pyo is not held fixed

,
but

rather § is held fixed
,
when finding the Eom in

the Lagrangian setup .

00 Of course one could use the Hamiltonian ( or Routh, an
- - see homework ) where pyo is fixed

H= pjjtfpo.at UH )
-

= Veff

• Then the effective potential comes :

adj = Brm dater = - Ietf
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