PHY 711 Classical Mechanics and
Mathematical Methods
10-10:50 AM MWF Olin 103
Plan for Lecture 2:

1. Comments on Maple software

2. Chapter 1 — scattering theory

a) Rutherford scattering
b) Scattering for arbitrary potential
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PHY 711 Classical Mechanics and Mathematical Methods

IMWF 10 AM-10:50 PM |OPL 103 |http:Ilwww.wfu.edul~natalielf130hv711l‘

Instructor: Natalie Holzwarth |Phone:758-5510 |Office:300 OPL

e-mail:natalie@wfu.edu ‘

Course schedule

(Preliminary schedule -- subject to frequent adjustment.)

W\%TI

Date F&W Reading |Topic Assignment
Wed, 8/28/2013 |Chap. 1 Review of basic principles;Scattering theory #1
Fri, 8/30/2013 |Chap. 1 Scattering theory continued #2
Mon, 9/02/2013 (Chap. 1 Scattering theory continued #3
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Some additional Maple examples
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Scattering theory:

Large sphere of radius R

Figure &5 The scattering problem and relation of cross section to impact parameter.
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Differential cross section

do | _ Number of detected particles at 6 per target particle
d(2 Number of incident particles per unit area

= Area of incident beam that i1s scattered into detector

at angle &
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Figure from Marion & Thorton, Classical Dynamics
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Note: The following analysis will be carried out in the center
of mass frame of reference.

In laboratory frame: In center-of-mass frame:
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M
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- target
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0= ‘r X ,UV1‘

Also note: We are assuming that the interaction between
particle and target V(r) conserves energy and angular
momentum.
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In center of mass reference frame:
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Conservation of angular momentum:

=l

Transformation of trajectory variables :
r(t) < r(9)

dr drdeg dr /

di  dé di  do
Conservation of energyin the center of mass frame:

2
E—ly(drj + ! =+ V(r)
2\ dt 2ur

2 2
l,u dr _t + f -+ V(r)
do w) 2ur




2

2 2
:Ezly(ﬂj + £ +V(r)

2\ dt 2ur
L (dr ¢ ) /
_E'u(d¢ lurzj +21ur2+V(r)
Solving for (@) < ¢(r)
[@T: N el
dg 0? 2 ur’
f |
db = dr (/v

\/2;1(E— £ : —V(r)j
\ 2 )



0/ r?

\/Zﬂ(E— £ 5 —V(r)]
\ 2ur )

Further simplification at large separation:
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When the dust clears :
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Relationship between ¢, and 0:
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Scattering angle equation :
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Rutherford scattering example :
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Rutherford scattering continued :
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Hard sphere scattering

For your homework you will show that
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