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PHY 712 Electrodynamics
10-10:50 AM  MWF  Online

Discussion notes for Lecture 1:

Reading: Appendix 1 and Chapters I&1

1. Course structure and expectations

2. Units – SI vs Gaussian

3. Electrostatics – Poisson equation
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Physics Colloquium series – Thursdays 4-5 PM online
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Your questions –

From Gao -- Although all field vectors have the same physical 
dimensions in Gaussian system, Why do SI units become the 
current standard? What advantages do they have?

From Nick –
1. On slide 13, is that a double cross product and what does 
that mean physically?
2. I'm fairly certain I understand B,E but can you explain 
M,P,D,H?

Note that we will set up the one-on-one meetings on 
Friday.    Please let me know your schedules and 
preferences.  If any of you prefer to meet with me in small 
groups, that is also fine.    Please let me know that as 
well. 
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http://users.wfu.edu/natalie/s21phy712/

http://users.wfu.edu/natalie/s21phy712/
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Textbook Optional supplement

Third edition
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http://users.wfu.edu/natalie/s21phy712/info

http://users.wfu.edu/natalie/s21phy712/info
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Links to WFU pandemic policies – Since this class is online, however, it is 
possible that some of the one-on-one meetings can be face-to-face.

Wake Forest University's Standard Operating Procedure for Class 
Sessions Following Public Health Guidance (Policy 2.A.02). This is an 
updated version of our policies and procedures. Please note the clarification on 
our masking requirement for classes regardless of location (indoors or 
outdoors), a revision that makes this policy consistent with our current 
University masking policy.

Spring 2021 College COVID-19 Classrooms FAQs and Syllabus 
Statement. As in the fall, the Office of the Dean of the College expects the 
Spring 2021 COVID-19 Syllabus Statement to be on syllabi for any classes 
taught in-person (face to face or blended) to communicate clear expectations 
around masking, physical distancing, and illness from the very first day of class. 
Our COVID-19 Classroom FAQs includes classroom cleaning protocols; 
guidance on how to reserve space for out-of-class academic activities like 
masked and physically distanced office hours, small group workshops, film 
screenings, and language conversation hours through DeaconSpace; and 
assistance for anyone teaching in a less familiar space this semester.

https://drive.google.com/file/d/1daLmENFdvG-o7Fd7IPee197q_j0Ye9LS/view?usp=sharing
https://docs.google.com/document/d/1QTNaX1FjUHntr6k4ar7kcAxTopNIu2lt02WN7V8hHIo/edit?usp=sharing
https://prod.wp.cdn.aws.wfu.edu/sites/215/2021/01/Spring-2021-Classroom-FAQ.pdf
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 Schedule weekly one-on-one meetings
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http://users.wfu.edu/natalie/s21phy712/homework/

h

http://users.wfu.edu/natalie/s21phy712/homework/
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Comment about HW #1:   (Jackson problem 1.5)

The time-averaged potential of a neutral hydrogen atom is given 
by:

where q denotes the magnitude of the elementary charge of an 
electron or proton and where a0 denotes the Bohr radius. Find 
the distribution of charge (both continuous and discrete) that will 
give this potential and interpret your results physically.

Be careful to take into account the behavior of the potential for 
r0.
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Additional information –
Mid-term exam March 15-19 
Presentations for   E&M  will be  in late April and 
early May
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Remember to check your algebraic manipulation software --

https://software.wfu.edu/audience/students/

https://software.wfu.edu/audience/students/
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Material discussed in Appendix of textbook --
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Your questions – Why are SI units the standard?

My (biased) opinion – it was a great debate and the 
experimentalists won….
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Your questions – What is the meaning of all of the listed fields?

As we will see throughout the course, the E and B fields 
represent the basic electric and magnetic fields while the other 
fields include or represent electric and magnetic effects of 
matter.
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Units choice for this course:
SI units for Jackson in Chapters 1-10
Gaussian units for Jackson in Chapters 11-16
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Discrete versus continuous charge distributions
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Differential equations --
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Relationship between integral and differential 
forms of electrostatics --
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Relationship between integral and differential 
forms of electrostatics --

Need to show:
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'= −u r r
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Example in HW1
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The electrostatic potential of a neutral H atom is given by
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Hint #2:  Don't forget to consider possible discrete
   contribution

Hint #1:   For continuous contribution you can use
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