Lab Program Outline

Step 1. General Physics Labi pHYs-131/132 (semesters 1, 2)
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Step 2: Sophomore Lab i pHYS-227 (Semester 3)
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Step 3: Junior Lab i pPHYS-327 (Semester 6)
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Step 4: Advanced Lab i pHYs-427/428/429 (Semester 8)
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The Binghamton University Physics Department operates an instructional
lab program for physics majors comprised of four steps:

Non+traditional format: 1Y/, hour lab session.
Content includes demonstrations and sfgedlup experimental work.
Lab notebooks and reports are not required.
Lab instructors are usually undergraduates.

Traditional lab format: two,-Bour sessions/week.

One hour/week of lecture and student presentations.

Lab notebooks and reports are required.

Students work individually or in pairs on about 5 experiments.
Experiments range from fairly simple to quite involved.
Students are graded on their repartd 2oral presentations.
Enrollment: 1215 students.

Same format, scheduling and requirements as above.

Students work individually on their experiments.

As in the other uppdevel labs, student experiments are chosen from an
DYDLODEOH SRRO ZLWK RFFDVLRQDO LQVWU
Students work with less guidance and more independence than the previous
course, and their work is expected to be at a higher level.

Students may pursue further challenges by performing additional, existing
experiments or pioneering new ones.

Enrollment: 1215 students.

Same format, scheduling and requirements as above.

Students work individually or in pairs orRxexperiments.

Students may work on special projects within their research interest.
This course is also offered in a ha#mester format for physics majors
pursuing other than the B.S. degree.

This course is crodssted as Graduate Lab.

Enrollment: 1215 students, including graduates.

Instructional physics labsasa4-st ep

Soph. Lab Experiments

Dynamic comparison of masses
Compound pendulum
Instruments and simple circuits
Pendulum variations

Coupled pendula

Torsional oscillator

Mechanical resonance
Cylinder rolling off a disk
Cavendish experiment

10. Moment of inertia

11. e/m of the electron

12. &RXORPETfV ODZ

13. Dielectric constants

14. Forces on currents

15. Millikan oil drop

16. Magnetic force

17. Electrical resonance

18. Minimum deviation of a prism
19. Thin lenses

20. Interference and diffraction

21. Speed of light

22. Speed of sound

23. Gamma ray spectroscopy

24. Bragg diffraction

. Thermal waves
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Junior Lab Experiments

. Gamma ray spectroscopy 1 2

. Polymers and tensile testing
. Torsional oscillator

Double pendulum

Coupled pendula

Symmetric top/gyroscope

Falling chain

Terminal velocity

$SWZRRGYV RVFLOODWR
One-dimensional lattice/phonon
$PSHUHTV ODZiRIROHQRUEG %
Magnetic hysteresis

Faulty cable analysis

Electric field of spherical dipole

AC resonance/coupled circuits
Electronic circuits: op-amps

Magnetic torque

Index of refraction of air

Thick lens analysis

JUHVQHOfYVY HTXDWLRQV
Fabry-Perot interferometer

Geometric and matrix-ray optics
Michelson interferometer

X-ray diffraction

Cp/Cv for gases

Chaos waterwheel

Electronic chaos

Franck-Hertz experiment
SODQFNTV-ERVWDQW
Photoelectric effect

Quantum dot experiment

Adv. Lab Experiments
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Johnson noise

Ferroelectric properties of TGS
Muon decay

Photon correlation spectroscopy
Single photon interference
Faraday rotation

SQUID analysis

Optical pumping

Pulsed NMR

. Signal processing and filtering

Holographic techniques

. Superconductivity in tin
. Matrix -ray optics

Superconducting tunneling

. Fourier optics
. Optical fiber measurements

. Zeeman effect

. Cavendish experiment

. X-ray diffraction

. Hall effect

. Mutual inductance in AC circuits
. Differential scanning calorimetry
. LabView™ project

. Rutherford backscattering
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Target Goals

After completing the instructional lab
program, our physics majors should be
familiar with:

% A wide range of experimental
methods and techniques.

%0 A variety of modern experimental
Instruments and apparatus.

%0 Proper experiment design and
record keeping.

% The guidelines and precautions
required for laboratory safety.

%0 A variety of methods of data and
error analysis.

%0 Techniques for troubleshooting
experimental problems.

%0 Acceptable scientific writing and
oral presentation techniques.




