Physics 413_2 Lab
Textbook:
Melissinos and Napolitano, "Experiments in Modern Physics"
Lyons, "Data Analysis for Physical Science Students"
Suggested Reading:
Preston and Dietz, "The Art of Experimental Physics"
Berendsen, “A Student’s Guide to Data and Error Analysis”
Bevington, "Data Reduction and Error Analysis for the Physical Sciences"
Outline:
Students are required to complete 6 experiments from the following list . As well as demonstrating
key experiments in the development of modern physics, this laboratory introduces the student to techniques
and methods of experimental physics. The textbooks provide detailed guidlines for some of the experiments .
Students are expected to set up their own apparatus and maintain an orderly lab notebook. The lab
notebook should have numbered pages, dated entries, diagrams and descriptions of the apparatus and
procedures, and data should be analyzed as well as recorded. Error analysis and report writing are an
important aspect of each experiment. Report writing is facilitated by maintaining a proper lab notebook.
Assessment is based on written reports which are required for each experiment, a written exam and a final
oral exam which tests the student's knowledge of experiment and theory. The notebook and laboratory
performance will also be assessed.
Learning Outcomes:
The students will be able to design, execute, analyze and report a physics experiment.
Evaluati on:
6 experiments
written exam
oral exam
lab notebook
personal observation

60%
10%
10%
10%
10%

Tentative Due Dates:
expts. 1-6
Sept. 15, 29, Oct. 13, 27, Nov. 10, Dec. 6
written exam
Oct. 20
oral exam
Dec. 15
There will be a penalty for late reports.
Experiments 1 and 2, done by all students in set order:
1.
Poisson statistics of background radiation.

More information:
{Section 9.4.2 and Chapter 10, Melissinos}
[p.132, Preston and Dietz] <Lyons>
2.
Hydrogen atom spectrum and sodium fine structure. {Sections 1.4 – 1.6 M}
Select three more experiments, to be done in no set order:
3.
Millikan oil drop.
{Section 1.2 M}
4.
Franck-Hertz experiment.
{Section 1.3 M} [Expt. 11 P&D]
5.
Photoelectric effect.
[Expt. 9 P&D]
6.
Thermionic emission.
[Expt. 7 P&D]
7.
Hall effect.
{Section 2.3 M} [Expt. 17 P&D]
8.
Electron charge to mass ratio.
[Expt. 7 P&D]
9.
Blackbody radiation and Planck's constant.
[Expt. 8 P&D]
10.
Semiconductor junction diode.
{Section 2.4 M}
11.
Speed of Light.
12.
Chaos.
{Section 3.7 M}
Final experiment, done by all students:
13.
Operational Amplifier.
{Section 3.5 M}

Report Format (the report must have the following)
- title.
- your name.
- abstract.
- the abstract is a 2 or 3 sentence summary of the essential results of the experiment.
- the report is usually divided into several sections.
- introduction/theoretical background/methods/results/analysis and interpretation/conclusions.
- bibliography and numbered reference list are placed at the end.
- the text should be clear and concise.
- error analysis is required.
- the result of a measurement cannot be interpreted unless an error bar is given.
- for examples of form, content and style, see Physical Review A or other physics journals.
- all pages must be numbered.
- each figure and table must be numbered (displayed equations should be numbered).
- use schematic diagrams, graphs and tables to describe the apparatus and present the results.
- each diagram, graph, and table must have a caption identifying and explaining it.
- axes of graphs must be labeled.
- each diagram, graph and table must be referred to in the text.
- each reference must be cited in the text.
Brief descriptions of the first two experiments:
1. Poisson statistics of background radiation.
Objectives:

Introduction to statistical distributions.
Estimation and interpretation of random errors.

- set plateau voltage on Geiger counter.
- record number of counts per interval, in sets of 0.1, 1 and 10 minute intervals.
- also record counts in a set of 0.1 min intervals with the detector in the lead "castle".
- graph the count-per-interval distributions.
- compute statistical measures: mean and standard deviation.
- compute the Poisson distribution corresponding to each data set.
- compare with the Gaussian distribution which approximates the Poisson dist'n.
- do the measurements follow the Poisson dist'n? (use 2 test)
- for each set of measurements, what is the best estimate of the background countrate?
- did the countrate vary significantly during the measurements?
2. Hydrogen atom spectrum and sodium fine structure.
Objectives:

Introduction to optical spectroscopy.
Precision measurements, data analysis and least-squares fitting.

- align and focus grating spectrometer.
- calibrate spectrometer with mercury spectral lines; use least-squares fit.
- measure hydrogen atom spectral line positions and determine wavelengths.
- determine Rydberg constant.
- measure fine structure intervals in the sodium atom spectrum.
- does each measurement give the same 2 P1/2 - 2 P3/2 energy difference?

UNLV POLICIES
Academic Misconduct — Academic integrity is a legitimate concern for every member of the campus
community; all share in upholding the fundamental values of honesty, trust, respect, fairness, responsibility
and professionalism. By choosing to join the UNLV community, students accept the expectations of the
Student Academic Misconduct Policy and are encouraged when faced with choices to always take the ethical
path. Students enrolling in UNLV assume the obligation to conduct themselves in a manner compatible with
UNLV’s function as an educational institution. An example of academic misconduct is plagiarism. Plagiaris m
is using the words or ideas of another, from the Internet or any source, without proper citation of the sources.
See the Student Academic Misconduct Policy (approved December 9, 2005) located at:
https://www.unlv.edu/studentconduct/student-conduct.
Copyright — The University requires all members of the University Community to familiarize themselves
with and to follow copyright and fair use requirements. You are individually and solely responsible for
violations of copyright and fair use laws. The university will neither protect nor defend you nor assume
any responsibility for employee or student violations of fair use laws . Violations of copyright laws could
subject you to federal and state civil penalties and criminal liability, as well as disciplinary action under
University policies. Additional information can be found at: http://www.unlv.edu/provost/copyright.
Disability Resource Center (DRC) — The UNLV Disability Resource Center (SSC-A 143,
http://drc.unlv.edu/, 702-895-0866) provides resources for students with disabilities. If you feel that you have
a disability, please make an appointment with a Disabilities Specialist at the DRC to discuss what options
may be available to you. If you are registered with the UNLV Disability Resource Center, bring your
Academic Accommodation Plan from the DRC to the instructor during office hours so that you may work
together to develop strategies for implementing the accommodations to meet both your needs and the
requirements of the course. Any information you provide is private and will be treated as such. To maintain
the confidentiality of your request, please do not approach the instructor in front of others to discuss your
accommodation needs.
Religious Holidays Policy — Any student missing class quizzes, examinations, or any other class or lab
work because of observance of religious holidays shall be given an opportunity during that semester to make
up missed work. The make-up will apply to the religious holiday absence only. It shall be the responsibility
of the student to notify the instructor within the first 14 calendar days of the course for fall and spring courses
(excepting modular courses), or within the first 7 calendar days of the course for summer and modular co urses,
of his or her intention to participate in religious holidays which do not fall on state holidays or periods of
class
recess.
For
additional
information,
please
visit:
http://catalog.unlv.edu/content.php?catoid=6&navoid=531.
Transparency in Learning and Teaching — The University encourages application of the transparency
method of constructing assignments for student success. Please see these two links for further information:
https://www.unlv.edu/provost/teachingandlearning
https://www.unlv.edu/provost/transparency
Incomplete Grades — The grade of I—Incomplete—can be granted when a student has satisfactorily
completed three-fourths of course work for that semester/session but for reason(s) beyond the student’s
control, and acceptable to the instructor, cannot complete the last part of the course, and the instructor believes
that the student can finish the course without repeating it. The incomplete work must be made up before the
end of the following regular semester for undergraduate courses. Graduate students receiving “I” grades in
500-, 600-, or 700-level courses have up to one calendar year to complete the work, at the discretion of the
instructor. If course requirements are not completed within the time indicated, a grade of F will be recorded
and the GPA will be adjusted accordingly. Students who are fulfilling an Incomplete do not register for the
course but make individual arrangements with the instructor who assigned the I grade.
Tutoring and Coaching — The Academic Success Center (ASC) provides tutoring, academic success
coaching and other academic assistance for all UNLV undergraduate students. For information regarding
tutoring subjects, tutoring times, and other ASC programs and services, visit http://www.unlv.edu/asc or
call 702-895-3177. The ASC building is located across from the Student Services Complex (SSC). Academic

success coaching is located on the second floor of the SSC (ASC Coaching Spot). Drop -in tutoring is located
on the second floor of the Lied Library and College of Engineering TEB second floor.
UNLV Writing Center — One-on-one or small group assistance with writing is available free of charge to
UNLV students at the Writing Center, located in CDC-3-301. Although walk-in consultations are sometimes
available, students with appointments will receive priority assistance. Appointments may be made in person
or by calling 702-895-3908. The student’s Rebel ID Card, a copy of the assignment (if possible), and two
copies of any writing to be reviewed are requested for the consultation. More information can be found at:
http://writingcenter.unlv.edu/.
Rebelmail — By policy, faculty and staff should e-mail students’ Rebelmail accounts only. Rebelmail is
UNLV’s official e-mail system for students. It is one of the primary ways students receive official university
communication such as information about deadlines, major campus events, and announcements. All UNLV
students receive a Rebelmail account after they have been admitted to the university. Students’ e-mail
prefixes are listed on class rosters. The suffix is always @unlv.nevada.edu. Emailing within WebCampus
is acceptable.
Final Examinati ons — The University requires that final exams given at the end of a course occur at the
time and on the day specified in the final exam schedule.
See the schedule at:
http://www.unlv.edu/registrar/calendars .

