Physics of the Electron Physical Structure of Matter

Stern-Gerlach experiment 5.1.11-01/11

What you can learn about ...

= Magnetic moment

=> Bohr magneton

=> Directional quantization
-> g-factor

=> Electron spin

=> Atomic beam

= Maxwellian velocity
distribution

=> Two-wire field

Principle:

A beam of potassium atoms generat-
ed in a hot furnace travels along a
specific path in a magnetic two-wire
field. Because of the magnetic mo-
ment of the potassium atoms, the
nonhomogeneity of the field applies
a force at right angles to the direc-
tion of their motion. The potassium
atoms are thereby deflected from
their path.

By measuring the density of the
PC interface beam of particles in a plane of de-
tection lying behind the magnetic

Experiment P2511111 with PC interface

Experiment P2511101 classical |

Stern-Gerlach apparatus 0905488 1 1

Matching transformer 0905404 1 1

Potassium ampoules, set of 6 0905405 1 1

High vacuum pump assembly, compact 0905999 1 1

Electromagnet without pole shoes 06480.01 1 1

Pole piece, plane 0648002 2 2

Commutator switch 0603403 1 1

Voltmeter 0.3...300 V-, 10...300 V~ 0703500 2 1

Ammeter, 1 mA..3 A DC/AC 07036.00 2 2

Meter 10/30 mV, 200°C 07019.00 1 1

Storage tray, 413 x 240 x 100 mm 4732502 1 1

Crystallizing dishes, BORO 3.3., 2300 ml 4624600 1 1

Isopropyl alcohol, 1000 ml 3009270 1 1

Direct current measuring amplifier 1362093 1 1 T T T T T T T T T T T

Variable transformer with rectifier 15 V~/12 V- , 5 A 1353093 1 1 ——
Power supply 0-12 V DC/ 6 V, 12 V AC 1350593 2 2

Two tier platform support 0207603 1 1

Rubber tubing/vacuum, d = 6 mm 39286.00 3 3 . . ” h .
Connecting cable, 4 mm plug, 32 A, yellow, / =25cm  07360.02 2 2 Ignlzatlon cur.rent asa fUﬂCFIOI’] of position (u) of detector with large excita-
Connecting cable, 4 mm plug, 32 A, blue, / = 25 cm 0736004 2 2  tioncurrentsin the magnetic analyser.

Connecting cable, 4 mm plug, 32 A, red, / = 50 cm 07361.01 3 2

Connecting cable, 4 mm plug, 32 A, blue, / = 50 cm 07361.04 2 1

Connect. cable, 4 mm plug, 32 A, green-yellow, /=50 cm 0736115 1 1  field, it is possible to draw conclu- mentally determined special distri-
Connecting cable, 4 mm plug, 32 A, red, / = 75 cm 0736201 1 1  sjons as to the magnitude and direc-  bution of the particle beam density.
Connecti_ng cable_, 4 mm plug, 32 A, yellow, / =75cm 0736202 3 3 tion of the magnetic moment of the 3 Determining the dependence of
Steel cylinders, nitrogen, 10 | 4176300 1 1 potassium atoms. ' the particle beam density in the
Pressure-reducing valves, nitrogen 3348300 1 1 detection plane with different val-
Gas-cylinder Trolley for 10 | 4179010 1 1 P .

Step motor Stern-Gerlach appartus 09054.06 1 e a the non-homogenelty o
Step motor unit 08087.99 B Tasks: the effective magnetic field.

Data cable USB, plug type A/B, /= 1.8 m 14608.00 1 . o 4. Investigating the positions of the
Software for stepping motor 14451.61 1 & Recc_>rd|ng the dlstr!but_lon of the maxima of the particle beam den-
Adapter, BNC-socket/4 mm plug pair 07542.27 1 part!cle beam_ daisily [ L w2 sity as a function of the non-ho-
Screened cable, BNC, / = 1500 mm 07542.12 1 “’Ct'OF‘ plane in the gbsence of the mogeneity of the magnetic field.
PC, Windows® 95 or higher effective magnetic field.

2. Fitting a curve consisting of a
straight line, a parabola, and an-
other straight line, to the experi-
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