PHY 711 Classical Mechanics and
Mathematical Methods
10-10:50 AM MWF Olin 103
Plan for Lecture 1:

. Welcome & overview

. Class structure & announcements

1
2
3. Introduction to Maple software
4

. Chapter 1 — scattering theory

8/29/2012
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Fall 2012 Schedule
for N_A. W. Holzwarth

Monday Tuesday Wednesday Thursday Friday

8:00-9:00 Lecture Lecture Lecture
Preparation/ Preparation/ Preparation/
Office Hours othe Office Hours Tachine Office Hours.

9:00-10:00 Preparation/ Preparation/

10:00-11:00

11:00-12:30
12:30-2:00

2:00-3:30
3:30-5:00

Travel dates:
+ Oet. 17, 2012 Duquesne University

Office Hours

Office Hours
Classical Mech
PHYT11

otesHours
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Department of Physi

WFU Physics Colloguium
TITLE: "Welcome to the WFU Physics Department”

TIME: Wednesday Aug. 29, 2012 at 3:45 PM’
PLACE: George P. Williams, Jr. Lecture Hall, (Qlin 101)

Note: early starting time.

Refreshments will be served at 3:15 PM in the lounge. All interested
persans are cordially invited to attend

PROGRAM

‘The purpose of this frst SEMINGF i 10 NEIp New. EIUMINg, and Prospective students
(nciuding both undergraduate and gracuate students), faculty. and staff 1o become.
atquainted with each other and with the Physics Department. After refreshments in the
lounge in the Iobby of Olin Physical Laboratory (starting at 315), we will meet in the George
P Willams, Jr. Lecture Hail (Olin 101) at 3:45 PM for some announcements followed by
presentations by some undergraduate students, highlighting their summer research
experiences.

PHY 711 Fall

PHY 711 Classical Mechanics and Mathematical Methods

MWF 10 AM.

50 PM [OPL 103 hm‘mnm,wiu,lﬂnﬁvnmr\mllzgnﬂIlFJ

[Instructor: Natalie Holzwarih [Phone:758-5510 [Offic: talieq@wiy edu

General Information

“This course is a one semester survey of Classical M d Methods at the graduate level, using the fextbook: Theoretical
Mechanics of Particles and Continua by Alexander L. Fetter and John Dirk Walecka (McGraw.Hil, 1980) (now published by Diover ) - F&W.

Itis likely that your grade for the course will depend upon the following factors:

Problem sets” 40%
Computational 2%
proy
Exams. 4%
I gensral, there willa new assigament aler each lecture, 50 that fo oud be  befors the the next scheduled lecture.

R i oncn sy, ek SbeEd o (i PTPoscs Snl et e tocets o et oo

Students should bs confdent thattherd is a contmgency pan for continang
e k01 by he i o by 3 e iR e G<HeAADY f v

in the unlely event of & major amergency:

Befum o main web page for PHY 711

8/29/2012 PHY 711 Fall 20

ecture 1 6




8/29/2012

Introduction to algebraic manipulation software

Maple 15

Tr Exsactil Tl or Mohmerutics et Ml

-
Maplesoft
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http://mww.wfu.edu/~natalie/f12phy711/lecturenote/maple_example.mw
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Scattering theory:

(Y ','C\

<

Scattering
center

Area = 2zb db

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 & per target particle
(EJ - Number of incident particles per unit area
= Area of incident beam that is scattered into detector
atangle @

db

dQ) 2zsindo  sind|do|

a5 a9

) & e
Scartering
o cemer

Figure from Marion & Thorton, Classical Dynamics

(da] 2z bdb b
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Differential cross section

[dij_ 2zbdo b
7o)

db]
do

" 27sin0dé  sind

How can we find b(6) ?

Note that :

0=, b

4 = reduced mass

v, = velocity at large separation

Conservation of energyin the center of massframe:

1 (drY
ZE'U(E) +V(r)

2 2
:ly[ﬂj + ‘ S +V(r)
27 dt 2ur

rde Figure 3.2 The areal velocity in a central field.
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Conservation of angular momentum:

i)

Transformation of trajectory variables :
rit) < r(g)
dr _drdg dr ¢

dt dg dt  dg ur?
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2 2
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Solvingfor r(¢) < #(r)
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dg=dr

2/r?

152
\/Zy(E - 2 -V (r)j

Furthersimplificaion at largeseparation:
0= yv,b

dg=dr

1
E=>
Z#Vm
= =,/24EDb
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When the dust clears :

2/r?
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dg=dr

dg=dr

= ¢(b,E)
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