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PHY 711 Classical Mechanics and
Mathematical Methods
10-10:50 AM MWF Olin 103

Plan for Lecture 22:

Back to the wave equation; begin
rotational motion (Chap. 5)

1. Standing waves €= periodic
waves

2. Moment of inertia tensor
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Course schedule

(Preliminary schedule - subject 1o frequent adjustment )

Date F&W Reading Topic [Assignment
[ [Wed, 812072012 [Chap 1 [Review of basic principles:Scattering theory  [#1
@ [Fri 873172012 [chap 1 [Scattering theory continued &
3 [Mon, 910372072 _[Chap. 1 [Scattering theary continued &2
[4 [Wed, 9/05/2012 [Chap 1& 2 [Scattening theary/Accelerated coordinate frame [
5 [Fn, 90772012 [Chap. 2 [Accelerated coordinate frame. ™
6 [Mon, 91072012 [Chap. 3 [Calculus of Variation [e8
[7 [Wed, 8/12/72012 [Chap. 3 [Calculus of Variation continued
B [Fn. 91472012 [Chap 3 Lagrangian (7
@ [Mon, 51772012 [Chap 3& 6 |Lagrangian [
[10[Wed. 9/1372012 [Chap 346 |Lagrangian &
[11[Fr, 972172012 [Chap. 346 [Lagrangian #10
[12[Mon, 972472012 [Chap. 3& 6  |Lagrangian and Hamiltonian Bl
[13[Wed. 9/26/2012 [Chap 6 [Lagrangian and Hamilionian [B1
[14[Fs. 972872012 [Chap 6 [Lagrangian and Hamitonian 58]
[15]Mon, 1010172012 [Chap. & [Small oscillations. E1d
[16[wed. 1070372012 Chap. 4 [Small oscillations. 21
[17[Fn. 10/0572012  [Chap & [Small oscillations
[18[Mon, 10/08/2012 [Chap. 7 fWave equation Take Home Exam.
[19]Wed. 1071072012 [Chap. 7 [Wave equation [Take Home Exam
[20[Fn, 10122012 [Chap. T Wave equation Take Home Exam.
[21[mon, 10115r2012 [Chap. 7 [Wave squation [Exam due
[22[Wed, 10/17/2012[Chap. 7,5 [Moment of inertia
[ [Fa. 082012 [Fall break
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WFU Physics Colloquium

Undergraduste »
TITLE: A Precise Measurement of the Neutral Pi-meson Lifetime at

Graduate
peopia Jeflerson Laboratory

Research . ‘SPEAKER: Professor Samuel Danagoulian
Focilities ' Department of Physics

Education ' North Carolina A&T State University

Hews & Events »

TIME: Wednesday October 17, 2012 at 4:15 PM’
PLACE: Room 101 Olin Physical Laboratory

Resources .

" Note: late starting time.

Refreshments will be served at 3:45 PM in the Olin Lounge. All
interested persons are cordially invited to attend.
ABSTRACT

The ietime of the neutral pi-meson was measured with an accuracy of 2.8% using Primakoff
process of photoproduction of pions from nuclear targets. The experment was.conducted on
6-GeV eiectron beam at Jefferson Laboratory using high precsion photon tagger in
experimental Hall B and multichannel lead-giass - lead tungstate (POWO_4) crysial
calorimeter HYCAL (experiment PrimEx). The second phase of the experiment was
conducted recently. data analysis is in progress. The accuracy will be improved 1o about

1.5% which is compalible with the level of accuracy of theoretical prediction
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The wave equation

ot? ox?

Suppose  u(x,t) =e"“F(x,w)

Then IE(X, ) must satisfy an eigenvalue equation :

2 - 2
L):’w)=—k2F(x,aJ) wherek? =<
OX c

For fixed boundary conditions :
forexample F(0,w)=0 and F(L,w)=0
nr_ o,

E"(x,w)=sin[@j kok, =7=%
L L c

=u(xt)=> Ce " sin(k,x)= Z%e"‘“"‘ (eik"x - e"“"*)

= Z%(e'k"(”‘) —e (M‘))z f(x—ct)+g(x+ct)
i
D
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The physics of rigid body motion; body fixed frame vs
inertial frame:

Figwe &1 Transbormation 1o & retating ¢o-
ordinte sysem

Let V be a gencral vector, e, the position of a particle. This vector can be

cah wrile

(61a)

(6.15)
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Comparison of analysis in “inertial frame” versus “non-
inertial frame”

Denote by & a fixed coordinate system
Denote by € a moving coordinate system

V= ivf’é? = iviéi

i=1 i=1
dv AV, &dV.. &, dé
- - i — ig V. —L
() B R a

3
Define : [dl) EZ%@
body

dt = dt
3 ~
S() (%) fuee
dt inertial dt body i=1 t
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Properties of the frame motion (rotation):

dé, = dQé,

de & dé, =-dQeé,
. = de=dQxe

de, N

de dQ .

—=—"xe

dt  dt

de .

—=@xe

dt

evgﬂé

y
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3 ~
(@) (&) gy
dt inertial dt body i=1 t

avy o _(dv
dt

inertial t body

Effects on acceleration:

( d dvj ( d J [dV]
_— == +OX[§] —— +oxV
dt dt inertial dt body dt body

2 2
[d \Z/J :(d YJ +2wx(d—vj +d—m><V+(oxu)><V
dt inertial dt body dt body dt
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Kinetic energy of rigid body :

[ dr j [ dr j
— =|— +@Xr
dt inertial dt body

&)
— =0OXr
dt inertial

T= %mpvé =§%mpqm”p\)
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To3 2nfo-olt, ), o]

—olo
Moment of inertia tensor :
I=>m, (lrp2 - rprp) (dyad notation)
P

Matrix notation :

lxx Xy Xz
I=(1, 1, 1,
sz Izy Izz
_ 2

IIJ :zmp(&ijrp - rm)

1 1. PHY 711 Fall 2012 1

z

c
y
a
b
Moment of inertia tensor :
X
1 (k2 2 1 1
§(b +c) —+ab —zac
i= 1 1(52 2 1
I=M| —ziab §(a +C ) —4bc
1 1 1 2 2
—Zac —2bc 5(a +b)
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Properties of moment of inertia tensor:
» Symmetric matrix =»real eigenvalues |,1,,15
> =>orthogonal eigenvectors

-t

&>
]

o>

i=123

10/17/2012




