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Classical Physics Lab.
Main Goals of the Course.

v'Taking Data using modern equipment

v Data analysis
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Course Objective.

v'Lectures
v Laboratory section
v' Laboratory notebook
v’ Laboratory report

8/29/2016 Physics 401



Course Objective. Leciures

Lecture attendance is not an optional part of the
course but a sort of assignment - each lecture

corresponds to 5 credit points.
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Course Objective. Lectures

Lectures:
Lectures will

measuring
approach, use sis of the
results, present
Typical lecture pl
= Dpriefly about pl

= Experimental setup and equipment
= How to do the experiment, possible problems and difficulties

%ata analﬂ'snéﬂ&ing Origin and data presentation
« Error analpis p
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Course Objective. Lab section

Laboratory section:

Carry out experiment, briefly summarize experimental
procedures and record observations and results in
your laboratory notebook, carry out preliminary data

analysis (see comments in next slideY).
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Course Objective. Lab section.

...carry out preliminary data analysis... do it in the Lab
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Course Objective. Lab section.

...carry out preliminary data analysis...
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Course Objective. Lab section.

...carry out preliminary data analysis...
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Course Objective. Lab notebook

Laboratory notebook:

You should have two notebooks. Both are
Identical. One will be submitted with report and
the second will be with you to work on next

experiment.
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Course Objective. Lab notebook

Your laboratory notebook is the scientific record of your
experiment. It needs to contain in brief all information
required to solidly connect the experimental data with
physics observables in the data analysis:

v drawing of the setup,
environment conditions (as needed)

v"  dimensions or other characteristics of experimental

equipment relevant to later analysis
v results from calibration procedures
v data and error estimate

v some preliminary results and graphs
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Course Objective. Lab repori

The main goal of the Lab report is to show the main

results and findings of the experiment and how these

results were obtained.
Lalboratory report:

Report should be submitted electronically not later
than a week after the Lab was done. Despite you doing
experiments in team of two each student should write

a personal report.
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Course Objective. Lab repori
The components of the report. Title etc.

Measurement of the Electronic Charge by the Oil Drop Method
Excellent Student < N ame

TA: TA's name

Department of Physics, University of Illinois Urbana-Champaign
September 27 and October 4. 2012

Affl | I a.tl O n / Lab Notebook #1 Pages 10-12
date etc. Abstract

The Millikan oil drop methoed is vsed to determine the electron charge. Using a special scope aligned
with a capacitor, the response of charged oil drops introduced into the capacitor through an atomizer is
studied for each drop’s rise in the presence of an electric field and fall without the field. The rise and fall
times. when applied to several equations along with varions envircnmental constants, give the total

A b S t r act / charge on the drop. These charge values are then studied wsing a histogram, and by analyzing fit peaks,
mean charge values for the distribution are cbtained. These mean values, compared to the previcusly
obtained total charges, allow the estimated charge of the electron to be found. This process 13 completed
for both an individual set of data and data collected by the whole section, the acowacy of the final results
15 then compared with each other and the theoretical charge on the electron.

8/29/2016 Physics 401
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Course Objective. Lab report

The components of the report. Abstract

Abstract

Several ferromagnetic samples were examined by probing with an external magnetic field
to observe their susceptibility and phase change as we reoriented their magnetic spin. For each
sample we recorded its behavior between its permeability and current driving the external field,
the samples magnetic field and the external magnetic field, and the energy dissipated per cycle
of reorientation. Further, the behavior or ferromagnetic samples under varying temperature was
observed and through experimentation we derived one samples Curie temperature. For

accuracy, we compared each sample to provided material for each species of magnet generally
found from manufactures websites.



Course Objective. Lab reporit

The components of the report. Introduction

3. Introduction (Theory, motivation)

Introduction

Liquid Helium has very unique properties when cooled to temperatures below
2.17K and the pressure is lowered below 37.77 torr, which is known as the lambda point.
It changes to a new phase of matter called He Il. He Il has several unique properties that
distinguish it form normal liquid Helium or He I. These properties include zero viscosity
while flowing through very small tubes, flowing without friction up containers walls and
a thermal resistivity that goes to zero as the temperature goes to zero. All of this results
in heat traveling in high speed waves, in contrast to ordinary heat travel through
diffusion. The speed of these waves is called second sound, the name will become more
apparent shortly. It also exhibits He I properties as a torsion pendulum with slowly decay
showing the viscosity is about one-tenth of air. This viscosity paradox would be
explained by Lazlo Tisza in 1938 with the formation of the two-fluid model. This model
explains the properties of He Il by letting the He Il be a mixture of both normal liquid
helium and superfluid helium.



Course Objective. Lab repori

The components of the report. Procedure

4. Procedure (Setup, Measuring technique, Object of study)

8/29/2016 Physics 401
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Course Objective. Lab report
The components of the report. Results

5. Results (main finding, analysis, errors)
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Course Objective. Lab repori

The components of the report. Conclusions

6. Conclusions

In conclusion, a number of results were confirmed by oscillating a copper
disk with different damping forces as well as different driving forces. The K value
for static measurements produced a sheer modulus value within 3% of the
handbook value. Using dynamic measurements the same k was calculated but
there was a 17% error between the two, which was most likely due to human error
in the static measurements experiment because there was so much hands on
activity. No linear correlation for amplitude vs. log decrement for turbulent damping
was found, which is due to the fact that the starting position of the disk was not far
back enough. Using driven oscillation beats were observed. The amplitude and
phase of damped, driven oscillator vs. frequency were also graphed.



Course Objective. Lab repori

Some examples of reports from P401 and
P403 could be found in:

\\engr-file-03\PHYINSTVAPL Courses\PHYCS401\Common\Sample reports - DO
NOT DISTRIBUTE
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Course Objective. Lab reporit

Graphs, graphical software

Origin can be used for data analysis and data presentation.
There is 2016 version available on all Lab computers

ESTORE

——————) | 'HOME | ABOUT US | EVENTS | NEWS | SUPPORT |

PRODUCT SEARCH: BROWSE ALL

Home > Personal Purchase > Software > Free Software

OriginPro

s @ $0.00
&G:“hb OriginLab, Inc.

. " Eligibility: UIC Faculty, UIC Staff, UIC Students, UIS Faculty, UIS Staff, UIS Students, UIUC Faculty
View Cart (0 items) and Staff and UIUC Students.

Login: You are a Guest
My Profile

Order History

https://webstore.illinois.edu/Shop/product.aspx?zpid=1311
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Course Objective. Lab reporit

Graphs, graphical software

Oﬁgy’nv_ab has pm 'toge’thel‘ www.originlab.com
a handy multi-page booklet ,
highlighting key features of ORIG'E\IZO%

Origin and OriginPro. An
online version of this
booklet is available here:
http://www.originlab.com/B
ooklet/
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http://www.originlab.com/Booklet/

Course Objective. Lab report

Graphs, graphical software

. _ e l N fen
er:ulllnlw‘." 20+ years serving the scientific and engineering community User Forum English W

2l

‘ Try | ‘Watch‘ | Buy ‘

Products = Purchase ~ Support~

@ ORIGIN 2015%

Graphing & Analysis

About Us~ Search

Communities v

http:/lwww.originlab.com/

OriginLab publishes Origin, an
industry-leading scientific graphing
and data analysis software.

Ongin is used by 500,000+ registered
customers in more than 6,000
companies, 6,500 colleges and
universities, and 3,000 government
agencies and research labs,
worldwide.

See more graphs in Graph Gallery

Origin 2015 Webinars: Register now | SR1 Patch Now Available for Origin 2015

Support -

Communities = About Us ~

_N’\ v |

| SERVICES
- Transfer Origin to new PC

DOWHNLOADS
Semnice Releases

VIDEOS

Installation and Licensing
Introduction to Origin

License/Register Origin Origin Viewer

New to Origin? Upgrade to Origin 2015 Now Consulting Orglab Module All video tutorials
Origin provides point-and-click access About 100 features and i Training Product Literature
to a powerful suite of tools designed improvements have been added in , . o o .
to take on your most challenging this latest version. See what Origin If Webinar/Online Trainings Origin Evaluation DOCUMENTATION
scientific graphing and data analysis 2015 can do and compare its features )
tasks. to those of your current version SUPPORT All downloads User Guide
. et Tutorials
ewsletier . .
3 5 HEAQ OriginC Programming
| uppo )
1 PP LabTalk Programming
Help Center
n Contact Support All documentation
r Support Policy
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Y Axis Title

Course Objective. Lab reporit

Graphs, graphical software

Working with Origin you can use the templates

\\engr-file-03\phyinst\APL Courses\PHYCS401\Common\Origin templates
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Course Objective. Lab report.

Submission
The reports should be uploaded to the server:

https://my.physics.illinois.edu/courses/upload/

All assignments have the names close to the Lab Title

lFrequency Domain Analysis\ Reporti L1

-~ -

Your Lab section —
The acceptable file formats are: doc, docx, pdf

Be careful with assignment name and your Lab section
selection!

8/29/2016 Physics 401 25



Course Objective. Lab reporit

Deadline for notebook and lab-reports is the day (up

to midnight) of each lab-section one week later. You

have two vouchers to return the report by one week

later with no penalty.

Voucher | to turn in notebook
+ report one week late.

Date:
Experiment No.:
Student Name:
Signature:

void after December 10 2015

8/29/2016

Physics 401

Voucher | to turn in notebook
+ report one week late.

Date:
Experiment No.:
Student Name:
Signature:

void after December 10 2015
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Course Objective. Lab reporit

All experiments will be performed in team of two,
but the report should be written by each student
personally using results of personal analysis
of data and personal graphs.

8/29/2016 Physics 401 27



Course Objective. Absences/Late
reporits

In the case if you have acceptable reason for absence of
the Lab section you have to contact Eugene Colla and we
will try to figure out how to make up the Lab.

The rules for late reports:

*5% of total score for report for up to 1 week late.
*10% - for up to 2 weeks late.

«After that, it’s too late.
‘December 14" is the final deadline for everything

8/29/2016 Physics 401 28
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S.

Typical Lab Routine

Reading the write-up (better before the Lalb session)
Assembling the experimental setup. Drawing the
diagram if it is necessary.

Taking data. Saving data using DAQ or writing
manually the numbers in the notebook. In the case if
data was obtained automatically you have to write in
logbook the filename and its location.

Preliminary analyzing the data. Correcting the
experiment settings if it is necessary.

Writing the report.
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Times and Locations

Section Type Times Days Location
A Lecture 03:30 PM - 04:20 PM Monday f::;‘;‘t’::\':
L1 Lab 01:00 PM - 04:50 PM Tuesday 6103 ESB
L3 Lab 01:00 PM - 04:50 PM Wednesday 6103 ESB
L3 Lab 08:00 AM - 11:50 AM Thursday 6103 ESB
L4 Lab 01:00 PM - 04:50 PM Thursday 6103 ESB




Physics 401 stafi

Name

Office Hours

Lecturer me'cs;:fene Mzr::agsti(i;’s;?’o Ofﬁ;;;;”- kolla@illinois.edu
nstructor | poshyn | | EsB 03 | polshyni @illinois.ed
[@OOTO | Chonghan | FrdaY 0am-liam chan104@illinois.edu
Llits::r'::tc:: Abid Khan WednesEdSagelllc:;\?-lzpm aakhan3@illinois.edu
I_}aetﬁ:‘?zg: JaE:BBgfg {ai None Ofﬁ;;:):”- jboparai@illinois.edu

8/29/2016 Physics 401 >



mailto:kolla@illinois.edu
mailto:chan104@illinois.edu
mailto:aakhan3@illinois.edu
mailto:jboparai@illinois.edu

Semester Schedule

m 1 Introduction to Classical Physics (P401) Course. ---
1 Transients in RLC circuits 50
1 Frequency domain ir;z?;s:: :l{ilsirxgg I::l_ri:::, rug:;] ;};7;:;1;;nous detection. (No 100
1 Pulses in transmission lines 100
lof2 Millikan Oil Drop Experiment / Week 1 -
20f2 Millikan Oil Drop Experiment / Week 2 100
1of2 Torsion Oscillator / Week 1 ---
20f2 Torsion Oscillator / Week 2 100
1 Hall Probe Measurement of Magnetic Fields 100
1of2 Qualitative Studies with Microwaves / Week 1 ---
20f2 Microwave Cavities / Week 2 150
1of3 Final Project - AC Measurement of Magnetic Susceptibility / Week 1 ---
20f3 Final Project - AC Measurement of Magnetic Susceptibility / Week 2

Thanksgiving break

3of3 Final Project - AC Measurement of Magnetic Susceptibility / Week 3. 300
Final week: Final Project Reports due on December 14th at 11:59 PM. I;:)aol
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Grading

Total Points(max) =
1000(reports) +

60(Lectures attendance)

Letter grading scale is approximately: 97% = A+, 93% = A, 90% = A-,

87% = B+, 83% = B, 80% = B-, 77%=C+, 73%=C, 70%=C-.67%=D+,

63%=D, 60%=D-
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