Experiments for Quantum Concepts

Performed for FIPSE Quantum Concepts Workshop, June 17, 2003

by Alexander Golger

All materials and instruments can be purchased through the Sargernt-Welch catalog (www.sargentwelch.com   tel.#: 800-727-4368 ; Order FAX: 800-676-2540)
1. Measurements of Atomic and Molecular Sizes

a) Density measurements

A set of four different atomic metals: $12-15.
A plastic graduated cylinder

       b) Packing coefficient in solids
A set of decorating marbles –about $2.0 (WalMart)

Food dyes: Stop&Shop- about $3.0

       c) Gas phase
125ml flask

A rubber balloon

One cylindrical pellet of dry ice

       d) Length of oleic acid molecule

Oleic acid

Ethanol

Lycopodium powder

Large spatula, plastic pipet, Petri dish

2. Experiments with light

      a) Reflection of He-Ne laser light from the grooves on a metal ruler

He-Ne laser, with the output power about 0.8-.9Watt: $400-500
b) Rotation of the plain polarization in concentrated sugar solution

Two Polarizing filters- each about $15

A tall and narrow glass jar

An overhead projector

c) Black body radiation experiment with overhead projector

A cardboard with a slit to cover the glass of the overhead projector

Diffraction gratings mounted on the film (to cover the upper lens of the overhead)- $13.50 for the set of 25

Autotransformer (to install between the electrical plug and the overhead projector)– about $360

       d) Absorption spectroscopy with overhead projector
A set of color filters $12-15
A cardboard with a slit to cover the glass of the overhead projector

Diffraction gratings mounted on the film (to cover the upper lens of the overhead)- $13.50 for the set of 25

d) Pickle spectroscopy

Two nails in a wood sample (with the sharp ends up)

Electrical cord with a switch connected to the nails

Pickle (Stop&Shop)

3. Photoeffect

Zn plate mounted on a beaker ($17-18)
An Overhead Projection Electroscope - $120

One electrical wire with alligator clamps  

A friction rod kit- $25

UV lamp with short UV range- $150
4. Shielding effect (Electrostatic rod experiment demonstrating Laplace equation)

An overhead Projection Electroscope - $120

A friction rod kit- $25

A glass graduated cylinder

5. Direct measurement of Plank constant with LED

A low voltage power supply -$400

(Can be substitute with a 9V battery and a potentiometer - see the closest Radio Shack)

Green, red, blue LED- about $2 each (available at Radio Shack)

Any voltmeter to measure the voltage on the diode
A set of electrical wires with alligator clamps

6. Temperature shift of LED spectrum

Styrofoam coffee cup

Liquid nitrogen – 50ml

9V battery - $5  

Green LED- about $2

7.  Paramagnetism and Diamagnetism

        a) Paramagnetism in oxygen/ diamagnetism in nitrogen

A large cooking glass dish-$13 (Stop&Shop)

A soap detergent (“Joy”)-about $3 (Stop&Shop)

Rubber balloon with oxygen (or with nitrogen);  a stopcock from a buret; 

A strong rectangular magnet (about 12 000 Gauss)- Available through the Edmund catalog (www.edmundoptics.com)-$12-100 (depending on the size)
        b) Paramagnetism as a function of the number of unpaired electrons

An overhead projector
Three medicine capsules: with MnO2, Mn2O3 and KMnO4

A strong rectangular magnet (12 000 Gauss)  
         c) Paramagnetism in carbon

A pencil on the overhead 

A strong rectangular magnet (about 12 000 Gauss)  

