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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(Preliminary schedule — subject to frequent adjustment.)

Course schedule

|Date |FE.W Reading |Tﬂpi+:: |ﬂssignment
|1_|Wed: 8/29/2012 |Chap. 1 |Rew’ew of basic principles;Scattering theory |ﬂ
[2 [Fri. 8/31/2012  [Chap. 1 |Scattering theory continued g2
|3_||"u"|EII'I: 9/03/2012 [Chap. 1 |Scattering theory continued 83
|4_|Wed: 9/05/2012 |Cha|:=. 1&2 |Scattering theory/Accelerated coordinate frame|ﬂ
[5 [Fri, 9/07/2012  [Chap. 2 \Accelerated coordinate frame 45
[6 [Mon, 9/10/2012 [Chap. 3 |Calculus of Variation 46
[T [Wed, 9/12/2012 [Chap. 3 [Calculus of Variation continued
[6 [Fri, 9/14/2012  [Chap. 3 ILagrangian &7
[9 [Mon, 9/17/2012 [Chap. 3& 6  [Lagrangian #8
[10[wed, 9/19/2012 [Chap. 3& 6 [Lagrangian #9
[11[Fri, 9/21/2012  [Chap. 3&6 |Lagrangian #10
[12[Mon, 9/24/2012 [Chap. 3&6  |Lagrangian and Hamiltonian 11
[13[Wed. 9/26/2012 [Chap. 6 ILagrangian and Hamiltonian #12
[14[Fri, 9/28/2012  [Chap. 6 |Lagrangian and Hamiltonian #13
[15]Mon, 10/01/2012 [Chap. 4 |Small oscillations 14
[16[Wed. 10/03/2012 [Chap. 4 |Small oscillations #15
[17 [Fri, 10/05/2012  [Chap. 4 |Small oscillations
|ﬁ|l‘w’|un: 10/08/2012 [Chap. 7 [Wave equation [Take Home Exam
[19[Wed, 10/10/2012 [Chap. 7 \Wave equation Take Home Exam
[20[Fri, 1012/2012  [Chap. 7 \Wave equation Take Home Exam
E|Mun: 10/156/2012 |Cha|:=. 7 |Wa~.re equation |Exarn due
[22[Wed. 10/17/2012 Chap. 7.5  [Moment of inertia

[ [Fri. 10/19/2012

[Fall break
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Post, and Fox & News
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Features Beet-Root Juice

Article by Lacra Negureanu
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Google

Search

Proteopedia from JBSD
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NSF CAREER award

Mg Carroll Group's Power Felt Featured
& on CHHN International

/‘
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WFU Physics Colloquium

TITLE: A Precise Measurement of the Neutral Pi-meson Lifetime at
Jefferson Laboratory

SPEAKER: Professor Samuel Danagoulian ,

Department of Physics
North Carolina A&T State University

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

" Note: late starting time.

10/17/2012

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

ABSTRACT

The lifetime of the neutral pi-meson was measured with an accuracy of 2.8% using Primakoff
process of photoproduction of pions from nuclear targets. The experiment was conducted on
6-GeV electron beam at Jefferson Laboratory using high precision photon tagger in
experimental Hall B and multichannel lead-glass - lead tungstate (PbWQ_4) crystal
calorimeter HYCAL (experiment PrimEx). The second phase of the experiment was
conducted recently, data analysis is in progress. The accuracy will be improved to about
1.5% which is compatible with the level of accuracy of theoretical prediction.

PHY 711 Fall 2012 -- Lecture 22



The wave equation
ot’ OX’
Suppose  u(x,t) =e " *F (X, )

=0

Then IE(x @) must satisfy an eigenvalue equation :

2
OF (X, ) = —k?’F(x,@) Wwherek? Ea)_z
OX* C

For fixed boundary conditions :
for example IE(O, ®w)=0 and IE(L, ®)=0

F(xa))—sm(nﬂxj ks>k =T _
L L

— U(X,t) — che—iwnt Sin(an) _ Z%eia)nt (eiknx _ e—iknx)

n <l

=> % (e"‘”(x“’t) - e“k”(”"t))s f (x—ct)+ g(x+ct)
~ )i



The physics of rigid body motion; body fixed frame vs
Inertial frame:

Figure 6.1 Transformation to a rotaling co-
ordinate system.

Let ¥V be a general vector, e.g, the position of a particle. This vector can be

characterized by its components with respect to either orthonormal triad. Thus we
can write

-,
]

Vo0 (6.1a)

-
]

Ve, (6.1b)

D I
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Comparison of analysis in “inertial frame” versus “non-
iInertial frame”

Denote by € a fixed coordinate system

Denote by & a moving coordinate system
3 3
V=>V"8=>V4é
1=1 =1
dv S.dV. L, =dV.. &, dée
— =) —e =) —e + >V —
(dt )inertial Z dt | Z dt | Z | t

3
Define: (d—v = Z%I
L body i

3 ~
L() () v
dt inertial dt body  i=1 dt



Properties of the frame motion (rotation):

dé, = dQe,
d.o éz déz = —dQéy
” A — dé =dQx8é
‘ dé dQ .
— X e
dt dt
de R
—=@®Xe
dt
ﬂe’v d2;
» €
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EIRCIRT

dt inertial dt body  i=l | dt
av — av +oxV
dt inertial t body

Effects on acceleration:

(66~ ) )
— || — + @ X — +oxV
dt dt Jioeria dt body dt body

2 2
R g
dt ) ertia dt body At ooy O




Kinetic energy of rigid body:

(drj (drj
— =| — +OXI
dt inertial dt body

TS imy-Ximfoxr)
—Z m,(xr, {oxr,)
=;§mp[<m-w>(rp-rp>—(rp-w)2]
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Sl k)b of

= (1)-T-(1)
Moment of inertia tensor :

1=>m (1rlo2 - rprp) (dyad notation)
p

Matrix notation :

1, 1, 1,
=11, 1, 1y
L0

\ ZX
I =>m,
p

\
Xy

zy Y,

2
(5ij M= rpj)



A
C
>y
a
\ b
Moment of inertia tensor :
X (1(h2 | (2 1 1 )
§(b +c) —=ab —<ac
|=M| -1iab %(a2+c2) —1bc
| —%ac —ihbc %(a2+b2)/
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Properties of moment of inertia tensor:
» Symmetric matrix =»real eigenvalues |,,1,,1,
> =»orthogonal eigenvectors

| €=1¢ 1=1,2,3
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