PHY 712 Electrodynamics
9-9:50 AM MWF Olin 103
Plan for Lecture 24:
Complete reading of Chap. 9 & 10
A. Superposition of radiation

B. Scattered radiation
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23 [Mon: 03/23/2015 |Chap. 9 & 10 |Radiation and scattering [#22 |03125/2015
- 24 |Wed: 03/25/2015 |Chap. 9 & 10 \Radlanon and scattering

25 |Fri: 03/27/2015 Chap. 11 ‘Special relativity ‘03/30/2015
26 |Mon: 03/30/2015 ‘04/01/2015
27 |Wed: 04/01/2015 [04/06/2015

Fri- 04/03/2015 Good Friday ‘Nu class
28 |Mon: 04/06/2015 |04/08/2015
29 |Wed: 04/08/2015 |04/10/2015
30 |Fri: 04/10/2015 |04/13/2015
131 |Mon: 04/13/2015 [04/15/2015
132 |Wed: 04/15/2015 |04/17/2015
33 |Fri: 04/17/2015 |04/20/2015
134 |Mon: 04/20/2015
35 |Wed: 04/22/2015
136 |Fri: 04/24/2015

Mon: 04/27/2015 Presentations |

|Wed: 04/29/2015 Presentations Il

Fri: 06/01/2015 Presentations Ill & Take home exam

PHY 712 Spring 2015 -

Department of Physics

_—/ News

Prof. Jurchescu receives 2015
Excellence in Research Award

Wed. Mar. 25, 2015
Physics Colloquium:
Mechanical Signaling in
Cells

Prof. Engler, UCSD

Olin 101 4:00 PM

Prof. Thonhauser awarded the

: Wed. Apr. 1, 2015
Reid-Dovle Prize for Excellence Physics Colloqui
in Teaching Molecular S

Nanomaterials
Prof. Garofalini, Rutgers
Olin 101 4:00 PM
Refreshments at 3:30 PM
Prof Matthews' Studio Course Olin Lobby

Featured by Wake Forest News
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WFU Physics Colloquium
TITLE: Mechanical Signaling and its Role in Differentiation and
Aging
SPEAKER: Dr. Adam Engler,

Department of Bioengineering
University of California, San Diego

TIME: Wednesday March 25, 2015 at 4:00 PM
PLACE: Room 101 Olin Physical Laboratory

Refreshments will be served at 3:30 PM in the Olin Lounge. All
interested persons are cordially invited to attend.

ABSTRACT

Cells respond to the passive and active mechanics of their surrounding niche from the
onset of fertilization through senescence. Their response is regulated by cell contractility
but ultimately interpreted by a variety of nuclear- and adhesion-based mechanisms that
convert biophysical information, e.g. niche stiffness, to biochemical cues. Here | will
describe how one adhesion protein--vinculin--acts as a "molecular strain gauge,” i.e. it
opens and closes under force. | will highlight vinculin's role in regulating cell responses
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Electromagnetic waves from time harmonic sources —
review:

For scalar potential (Lorentz gauge, k = Q)
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For vector potential (Lorentz gauge, k =—)
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Consider antenna source (center-fed)
Note — these notes differ from previous formulation d/2 €= d




Consider antenna source -- continued
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Consider antenna source -- continued
J(r.0)=2Isin(k(d-|z]))5(x)5(y) for —d<z<d

k= @
c
Vector potential from source:
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Consider antenna source -- continued
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In the radiation zone :
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Consider antenna source -- continued
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Consider antenna source -- continued
di_&lz cos(kd cos )~ cos(kd ) ’
aQ 8z’

sin @
For kd =nx:
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Radiation from antenna arrays

I(r a)):ilsin(k(d*‘z‘)) S(x—(N+1-jlap(y) for —~d<z<d
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Radiation from antenna arrays -- continued

Vector potential from array source :
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Radiation from antenna arrays -- continued
In the radiation zone :
B(r,0)=V x A(r,w) ~ iké x Alr, )
E(r, )~ —iket x (i' xAlr, a)))
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Brief introduction to multipole expansion of electromagnetic
fields (Chap. 9.7)

Sourceless Maxwell's equations

in terms of E and H fields with time dependence e™':
VxE=ikZH VxH=-ikE/Z,

V-E=0 V-H=0

where k=w/c and Z zm

Decoupled equations:

(V:+*)E=0 (V4 )H=0

H--—-_VxE =%yxn
1% k




Multipole expansion of electromagnetic fields -- continued

Note that:
(V*+ #*)(r-E)=0 (V2+ )(r-H)=0
Convenient operators for angular momentum analysis
Define: El_(rxv)
1
Note that r -L=0
2 2
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ror r
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Multipole expansion of electromagnetic fields -- continued

Magnetic multipole field:

I(I+1
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Electric multipole field:
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Multipole expansion of electromagnetic fields -- continued
Vector spherical harmonics: (for / > 0)

1
X, (0.9) —m

Orthogonality conditions:
[40 X, (0.9)-X,,0.)=5,5,,
[dQ X, 0.9)-(rxX,,(0.4) =0
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General expansion of fields:
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Multipole expansion of electromagnetic fields -- continued

Time averaged power distribution of radiation far from source:
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