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"In recognition of the
extraordinary service they
rendered by their researches
into the influence of magnetism
upon radiation phenomena"

One of the 1tems in the Zeeman archive is a laboratory
notebook that contains the first recorded observation of
the Zeeman effect [8]. The entry i1s dated 2 September
1896 and is preceded by many pages of notes on totally
unrelated experimental work. It opens with the words:
‘Influence of magnetization on flame.” The notes that
follow describe a very simple experiment: a piece of
asbestos, soaked in a solution of kitchen salt, 1s put in
a flame placed between the poles of a magnet. With
the help of a grating, a spectrum 1s created. The yellow
sodium D-lines appear as narrow and sharp lines. “When
the magnet 1s switched on’, the description continues,
‘the lines become wider until they are two to three times
as wide’. This simple sentence describes the discovery

something new. A publication describing his
experiments was presented by Kamerlingh Onnes at the
monthly meeting of Saturday 31 October of the Section
of Sciences of the Dutch Academy of Sciences. In it
Zeeman concluded:

The experiments have made 1t increasingly probable that
absorption and thus also emission lines of a gaseous
substance are widened by magnetic forces. [4]

A. J. Kox, Euro. J. Phys. 18 (1997) 139-144
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Figure 3. Two pages from Zeeman's notebook with the first recorded observation of the Zeeman effect.
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According to Zeeman’s reminiscences [l11],

the

Monday following the Saturday on which Zeeman’s

paper was submitted, a theor
effect was proposed by Lorent
at the Academy meeting. The
the following model. Atoms ¢
harmonically bound to a centr
The frequencies of their vibr
frequencies of the spectral li
question. When a magnetic fiel
particles will experience a Lor
the harmonic force. For a fi¢
equations of motion take the fi

d’x T + eH dy
m = —kx
dr? c dt
d?y eH dx
m——- = —ky — —
dr? c dr
d?z
m = —kz.
Ar2

The general solution of the last equation 1s:

(4

with @ and p constants and w, = 27 ,/(k/m). For the

Z = acos(wyt + p)

x and y motions two sets of solutions are found:
X = aj cos(wit + py) (5)
y = —a; sim(wf + py) (6)
and
X = a, cos(wrt + py) (7)
y = ay sim(wyf + py). (8)
The new frequencies w; and w, are found from:
, ¢H 2
w] — w; = wj 9)
mc
, eH 5 |
w5 + Wy = wy. (10)

mc
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The Nobel Prize in Physics 1902

"in recognition of the extraordinary service they rendered by their researches into the
influence of magnetism upon radiation phenomena"

Hendrik Antoor? Lorentz o Pieter Zeeman

1/2 of the prize 1/2 of the prize

the Netherlands the Netherlands

Leiden University Amsterdam University
Leiden, the Netherlands Amsterdam, the Netherlands
b. 1853 b. 1865

d. 1928 d. 1943
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