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Plan for Lecture 1:

3. Introduction to Maple software

4. Chapter 1 — scattering theory
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PHY 711 Fall 2013 -- L

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

TIME: Wednesday Aug. 28, 2013 at 3:45 P
PLACE: George P. Williams, Jr. Lecture Hall, (Olin 101)

" Note: early starting time.

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

PROGRAM

The purpase of this first seminar is to help new, returning, and prospective students
(including both undergraduate and graduate students), faculty, and staff to become
acquainted with each other and with the Physics Department. After refreshments in the
lounge in the Ichby of Olin Physical Laberatory (starling at 3:15), we will meet in the
George P. Williams, Jr. Lecture Hall (Olin 101) at 3:45 PM for some announcements
followed by pr ions by some students, I their summer
research experiences.
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Introduction to algebraic manipulation software

Maple 17

Available from the webpage:
http://help.wfu.edu/public/vcl

If you have any trouble with this installation and setup,
please contact Ching-Wan Yip at yipcw@wfu.edu

Note: This is a remote server that the university is
testing.  If you are off campus you will need to use
VPN to gain access.
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Systems Knowledge Base

Bublic >

Labs

Search This Site
For 24/7 Solutions

Instructions
Access

Learning Resources Instaling and Cos
Instaling and C:

ng with Windows
ecting with Hacintosh

Visit Us At The Bridge

Call 336-758-4357 (HELP) Downloads

W VMware View Client 32.84 (ThinkPad TA30s and laiwer)

Vhdware View Client 84.81 (ThinkPad X1 Carbor and newer)
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Lab Options. ConnectUS8 Device ol Sendl CCAK.Delte ST

T untiticd (1)" - [Server 11 - Maple 17
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Example plot from Maple

5 o rm10-sin(2 ) -expl 7).
F=r—10sin(2r)e”
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> ploil (W{r), PL{r), PIr) + VL{r), 2), r=1 10, quasfors= |*Times'", "bold", 20, fabels = [*¢", V" | labeifors = |*Times", "bolditalic’, 201);
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Maple example:
Evaluation of algebraic and integral expressions

|> assume(k > 0); assume(b > 0);
> saz’ve(l — b — ku=0, 1.').
I I R
3 =
. 1 o
>t ———— 7 i
sqn(l — b7 — k-u)
-2 arcsin| ——
1 [ J
2
B
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http://www.wfu.edu/~natalie/f13phy7 11/lecturenote/maple_example.mw

miope o @ax = B

5 Gy G 1y M o

¥

> fi=x—expl

> gi=x—int(flu). u=0.x);

A
o |[>:&tx):

evalf (g(20)):

Ts ploi( {f(x). gix) ), x=0.10)]
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Scattering theory:

Scattering
center

Area = 2zb db

Large sphere of radius R

Figure &5 The scattering problem and relation of cross section 10 impact parameter.
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Differential cross section

[ do ] _ Number of detected particles at & per target particle
dQ)

Number of incident particles per unit area
= Area of incident beam that is scattered into detector

atangle @

(dij 27 bdb

__2mbdb _ b \db
dQ) 2xsinfdf sinf|do

Scautering
center

dA=2abdb

Figure from Marion & Thorton, Classical Dynamics
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Differential cross section

(dg)_ 2zbdb b |db|

dQ) 2rsin@df sind|do

How can we find b(8)?
Note that :
{=w b

4 =reduced mass

v,, = velocity at large separation
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Conservation of energyin the center of mass frame:

1 (drY
ZE/J(E) +V(r)

1 (drY
=—u — |+ +V
zu[dtj >+V(r)

2pr

Figure 32 The arcal velocity in a central field.
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Conservation of angularmomentum: 4
d¢ di
0= | ==
“ ( dt) ,
Transformation of trajectory variables : rio
r(t) < r(9)

dr_drdp_dr i

dt de¢ dt dp w’

2 2
:E:%y[ﬂj + ‘ > +V(r)

dt 2ur
2 2
:llu ﬂiz + E 5 +V(V)
27 \d¢ pr 2pur
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2 2
:>E:ltuﬂ + ! 2+V(}")
27 \dt 2ur

2 2
:lﬂ ﬂiz + ! S+V(r)

27\ dg wr 2
Solving for r(¢) < ¢(r)

(drjzz )
dg 7 2ur?

0/

ZZ
\/Zy[E - e - V(r)j
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2/

dg=dr]

2

Zy[Ef ! 3 7V(r)J
2pr

Furthersimplification at large separation:

l=uv b
1

E=—
5 A

= (=.J2uEDb
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When the dust clears :

2
dé=dr r

ZZ
ool

b/

b V()
I-—-—
r E

dg = dr

= ¢(b,E)
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1-b*u®> —V(1/u)/E

Evaluation of scattering expression:

db
dé

(dij 2zbdb b
2z sinfdl  sind

Q)"

O0+2(r—¢ )=x

m
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