University of Alaska Fairbanks

Physics 381

Fall 2020

Advanced Physics Laboratory — 3 Credits

Instructor — Dr. Mark Conde

THE

SAVALE

SI ll

V(TG N
W Yl

QIN_TAMES TR A kﬂ

y e

‘liﬂ— 7 nm«.&mn H%M\l\-ﬂ—\ | I




Overview

Description

The overarching purpose of this class is to prepare students to conduct and report on real-
world experimental physics, as distinct from the much more sanitized lab experience
provided in lower-division physics courses.

Do not underestimate the importance of verifying principles through your own personal
measurements. The modern connected world exposes us all to a torrent of inexpert
opinions, conspiracy theories, and fake news. Ideally, we would personally verify by
absolute measurements any such postulates presented to us. This is of course not feasible




Course goals and student learning outcomes

Motivated by the discussion above, the goals and learning outcomes for this course are to:

Allow students to recreate a number of key experiments that shaped our modern
understanding of physics.

Personally verify the results of those experiments, and the resulting theory derived
from them. Students will test through their own personal measurements whether
the conclusions drawn from these experiments are justified.

Introduce the idea that all such experimental verification is subject to uncertainty —
no measurement is perfectly accurate, so we need to establish the degree of
confidence that we can have in experimental conclusions, based on the
uncertainties in our observational data.

Learn a number of key experimental techniques and procedures that are used to
make physical measurements and to interpret the meaning of the results.

Learn how communicate experimental conclusions in a clear rigorous manner, both
orally and in writing.

My goal as an instructor is to provide every student with maximum possible opportunity for



Approximate schedule

Week Dates Class Topics Labs

1 Aug 24 - Aug 28 Class intro; intro to lab & experiments

2 Aug 31 - Sep 04 Electronics for measurement Lab1

3 Sep 07 - Sep 11 Pulse Counting Lab 1

4 Sep 14 - Sep 18 Radiation Detection Lab1

5 Sep 21 - Sep 25 Radiation Detection Lab1&2
6 Sep 28 - Oct 02 Radiation Detection Lab 2

7 Oct 05 - Oct 09 Experimental Uncertainties Lab 2

8 Oct 12 - Oct 16 Experimental Uncertainties Lab 2

9 Oct 19 - Oct 23 Experimental Uncertainties Lab 3

10 Oct 26 - Oct 30 Electronic Measurements Lab 3

11 Nov 02 - Nov 06 Electronic Measurements Lab 3

12 Nov 09 - Nov 13 High-Freguency Measurements Lab 4

13 Nov 16 - Nov 20 Transmission Lines Lab 4

14 Nov 23 - Nov 27 Thanksgiving Week Lab 4

15 Nov 30 - Dec 04 Vacuum Techniques Lab 4

16 Dec 07 - Dec 11 Finals Week Oral presentations
17 Dec 14 - Dec 18 Grades posted by noon Dec 18

Lecture topics are a target only. | expect this will change depending on how long
each topic actually takes.

Campus-wide Covid-19 Policies

Students should keep up-to-date on the university’s policies, practices, and mandates
related toCOVID-19 by regularly checking this website:
https://sites.google.com/alaska.edu/coronavirus/uaf/uaf-students?authuser=0
Please note that students are expected to adhere to these policies, practices, and
mandates and are subject to disciplinary actions if they do not comply.
Be aware that the covid-19 situation in Alaska will evolve, in currently unknown ways, and
on a weekly basis. Procedures and policies will change as needed. For this class, the
most likely changes would apply to the actual lab work which, at least initially, will be
conducted in a face-to-face manner. The lecture component of this class is already
intended to be delivered 100% online, and so this component of the course is unlikely to
change before the end of the semester.
Remember — it is required that you wear a mask and maintain social distancing in all
indoor shared spaces on campus. This is the most important thing that each of us can
do to ensure that our campus is a safe, healthy, and effective learning environment.




Course components and instructional methods

Course materials

Material for this course will be prepared electronically and will be available over the web via
the “Blackboard™ system at https://classes.alaska.edu/. Material to be posted this way
includes:

Course syllabus (this document)
Lecture notes (see comments below)






This is of course only a target schedule; substantial departures from it are to be expected,
especially due to social distancing limitations. Nevertheless, it is vital that you start each
new experiment on time. This is not merely to avoid getting behind. It is essential, since
another student will want to start working with the equipment after the designated
changeover day. Because access to in-person time in the lab is limited, | will try to establish
some mechanism to allow students to “trade-off” lab time as described above.

In general, you should not disassemble your apparatus before the changeover day unless
you are certain that your results are finalized. You may discover that you need to repeat
some measurements, either due to an anomaly in the results, or because you failed to












Lectures

Were the graphics clear, unambiguous, and easily followed?
Did the speaker engage the audience with clear speech, eye contact, body
language, and enthusiasm?
Were the responses to audience questions clear and reasonable?
Oral presentations expose the speaker to very direct judgement by the audience. Many
beginning speakers find this intimidating, and you should not feel unusual if that is your
experience as well. Fear of public speaking is something that all professionals must face
and overcome. There are two simple secrets to becoming comfortable with public speaking:
Believe that your material is important and interesting to your audience.
Understand your material, and practice your talk!
A previous instructor for this course included this superb quote in their syllabus:
“Outstanding presentations are not given casually — they only look like it.”

Lectures material will be taken from a number of sources, so there is no single textbook
assigned for this course. It is recommended that you read the lecture notes beforehand, and
take notes during the lecture. The emphasis in the lectures will be on clarification of the key
concepts, rather than lengthy mathematical derivations.

Lectures will be held online via live streaming, on Wednesday from 3:30 pm to 4:30 pm.
Lectures will be live-streamed via zoom, and also recorded for later review. Here is the
relevant zoom meeting information:

When: Wednesday from 3:30 pm to 4:30 pm, beginning Aug 26, 2020.

You can find a link to the zoom meeting on the left side of the blackboard home
page for this class.

Alternatively, you can use this link:
https://alaska.zoom.us/j/936227684707?pwd=Tit6NjRIcVhIR3c5akdyTEtyYThnQT
09. The meeting ID is Meeting ID: 936 2276 8470, and the passcode is 8y173s

You can also join by telephone, using one of the numbers listed here:
https://alaska.zoom.us/zoomconference?m=rX1xjgCGvA_teNc5rV-5IXSEv-
9P94kJ

| will be presenting lectures using a combination of computer slides and additional notes,
diagrams etc. drawn by hand on a whiteboard. | will post printable versions of the
electronic lecture notes online ahead of time. You should read the lecture notes and the
relevant chapter from Universe beforehand. Many students may find it helpful to annotate
these notes with your own supplemental notes during the lecture.

| have setup a dedicated video studio in the Reichardt building, and will be live-streaming
from there. | am hoping this setup will make for high-quality and engaging live class
sessions.

Homework

There will be four homework sets assigned during the semester. The homework is designed

10






Course policies

Grading
The course grade will consist of the following components
Homework 16% (4% for each of four sets.)
First two written lab reports 24% (12% for each of two.)
Second two written lab reports 28% (14% for each of two.)
Oral presentations 16% (8% for each of two)
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Student Health and Counseling Center

The University provides health and counseling services through its Student Health and
Counseling Center, which is located at 612 N. Chandalar Drive, on the 2nd floor of the
Whitaker Building (the same building as Fire and Police, across from the bus turn around.)
Their web site is at http://www.uaf.edu/chc/. The center will see students on an
appointment basis. The number to call for an appointment is 474-7043. It is best to do so
at 8:00 AM in the morning, because they are scheduled daily on a first come first serve
basis.
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