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PHYSICAL REVIEW
Pined inU S A

A New Method for the Measurement of the Bohr Magneton

[] Otto Stern
Research Laboratory of Molecular Physics, Carnegie Institute of Technology, Pittsburgh, Pennsylvania

(Received March 8, 1937)

A molecular ray method for the measurement of forces acting on molecules is discussed in
which these forces are compensated by the force of gravity (molecular balance).
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The Measurement of the Free Fall
of Molecules
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1Specially interesting with regard to the present in-
consistencies in the numerical values of the fundamental
constants. By measuring the Bohr magneton per mole we
get essentially a numerical value for h/m. h/m combined
with the Rydberg constant gives directly (after a remark
of Niels Bohr) the fine structure constant a and a check
on Eddington’s hypothesis a = 1/137.

2John B. Taylor, Zeits. f. Physik 57, 242 (1929); U.z.M.
14 (U.z.M., Untersuchungcn zur Molekularstrahlmethode,
refers to a series of papers concerning the molecular ray
method.)

Numerical Example
We asure tedstare AB=BC=.. Then n
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resoots o an manat 0=3X10 n ap.

30. Stern, Zeits. f. Ph%sik 39, 755 (1926); U.z.M. L.

4Jo depends also on the product of the width b of the
ovenslit and the pressure p in the oven. But because of the
condition that the mean free path Xin the oven should not
be smaller than b, this product is constant. In the above
equation it is assumed that for all substances in the first
approximation X=1/10 mm for p —1/10 mm.
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Fig. 1

Compensation of the Force of Gravity by a
Magnetic Field
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6 In the usual arrangement H and dH/dr are parallel.

The validity of Fm=n(dH/dr) for the present case follows
directly from the consideration of the energy or from
considering the forces and taking into account curl H —0.

6  This case could be realized experimentally by super-

imposing a strong homogeneous field.
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7Exactly, ,uoxmagnetic moment of the nucleus. Since
this moment is of the order of magnitude 10-3no it has to be
known only very rough(ljy. On the other hand it may be
possible in the future to det
way.

8This is analogous to the method used by Rabi and his
fellow-workers (see for instance, Phys. Rev. 50, 472 (1930))
compensating deflections by sending the beam through a
weak and afterwards a strong field. They also were the
first ones to employ wire fields in actual experiments. On
the other hand the whole method has a certain analogy
with Millikan’s experiments for the determination of e.

ermine nuclear moments in this

n tre rth=outh deedtion. In s & tte
Gl

et Ctermse ts
foeaonts bsoe Bttsdfae ppatd

te edgattyean forteatos with tre
\dladtya

Nuclear Moments
e 2 i -
For ttecfledtinby gaaty . ) ones

—§<M—§XZ 1
sa=K 5= X g™y

7

ndeamegetas @ nole

M 2 A&

& WG

dillgateacnasatalefravrefdl
ntsceille dernbo

aoount tre dificton o tre e EVAaes

ortte napeatndtreressuraiats. The
vae-lagth Xadra nolealle with tre \dlodty
ab

h_ NN _ 37

X(zﬁa—(—zﬁ_ﬁ\—/’*——(ﬁm);mm

For tisvae-latth tedstlaesd o te fast
diffractanmaxinim fran trebeam et tre plae
dtedtedor

el 37

sd—I—b =B (MD,)<108cm,

whereb isltem'clhcﬁtem_llir%rdl
teddaeietien tealnaay te
cHedta. ForH2ae 80K we et

Xa=28X108 an ardwith b= 17100,
sd=2.8X10-3cm

mggjv\im =2X13an. FarG, e,
we

Xa=015X10-8 an adwith &= 2X10:3 an,
$E0.62X10%an. Grsantly tre diffiec-
towill mureatnostasal anection

It aploiy te sae
method, V\ecaane%dm’ﬁr%sboun—

prsaie te faedfigadty.



MAY 15, 1937

PHYSICAL REVIEW

VOLUME &l

PinedinU S A
A New Method for the Measurement of the Bohr Magneton

Otto Stern
Research Laboratory of Molecular Physics, Carnegie Institute of Technology, Pittsburgh, Pennsylvania

(Received March 8, 1937)

A molecular ray method for the measurement of forces acting on molecules is discussed in
which these forces are compensated by the force of gravity (molecular balance).
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1Specially interesting with regard to the present in-
consistencies in the numerical values of the fundamental
constants. By measuring the Bohr magneton per mole we
get essentially a numerical value for h/m. h/m combined
with the Rydberg constant gives directly (after a remark
of Niels Bohr) the fine structure constant a and a check
on Eddington’s hypothesis a —1/137.

2John B. Taylor, Zeits. f. Physik 57, 242 (1929); U.z.M;
14 (U.z.M., Untersuchungen zur Molekularstrahlmethode,
refers to a series of papers concerning the molecular ray
method.)

Numerical Example
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30. Stern, Zeits. f. Physik 39, 755 (1926); U.z.M. L

4Jo depends also on the product of the width b of the
ovenslit and the pressure p in the oven. But because of the
condition that the mean free path Xin the oven should not
be smaller than b, this product is constant. In the above
equation it is assumed that for all substances in the first
approximation X=1/10 mm for £=1/10 mm.
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MEASUREMENT OF THE BOHR MAGNETON

Compensation of the Force of Gravity by a
Magnetic Field

6In the usual arrangement H and dH/dr are parallel.
The validity of Fm=n(dH/dr) for the present case follows
directly from the consideration of the energy or from
considering the forces and taking into account curl H = 0.

6This case could be realized experimentally by super-
imposing a strong homogeneous field.
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7Exactly, £ioxmagnetic moment of the nucleus. Since
this moment is of the order of magnitude 10~3/oit has to be
known only very roughly. On the other hand it may be
possible in the future to determine nuclear moments in this
way.

8This is analogous to the method used by Rabi and his
fellow-workers (see for instance, Phys. Rev. 50, 472 (1930))
compensating deflections by sending the beam through a
weak and afterwards a strong field. They also were the
first ones to employ wire fields in actual experiments. On
the other hand the whole method has a certain analogy
with Millikan’s experiments for the determination of e.
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