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1,7 The Basic Theory of the Maas Spectrometer.

The ¢harged particles emerging from the heated tungsten
filament in the region G, through a potential difference ¥,
acguires the kinetic energy a mv2 = e¥. A portion of the beam,
sclected by the slit 5,, is ihen deflected through 180° in a circle
of radius R by a uniform perpendicular magnetic field B and passes
through slit SE and S} consecutively., The ions then strike the
ion colector. When the ions are passing through the magnetic tield,

the force equation ie 532 = Bev 50 that their masses may be
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calculated from the relationship

[yl = eB R (?-1)

The separated ion groups are in turn brouvght to the ion
collector for detection hy appropriately varying the accelerating
Ictential, In the actual instrument, B and R are kept [ixed, the
voltage is varied ta bring isns of & particular mass into the
cellector. With regard to salts of alkali metals, the metallie
atoms evaporate in the ionized state. The diagram of the mass

spectrometer was shown in Fig. 1.
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Fip.1 The Diagram of the Mass Spectrometer.

1.2 An Outline of the Investipation in this Thesis,

Dempster, a Canadian et the University of Chicago, was
the first spectroscopist who construcfted the instrument in
1518, In his experiment, he used salts of alkali metals as
the material te be dinvestigated, he only calculated the e
rafio and showed that positiverlBrged ions deflected intom
semicircular path when they entered the magnetic field applied
perpendicularly to their direction of motion., In 1980, Robert G.
Marcley, a physicist at Swarthmore Collepe, constructed the same
type of the mass specctrometcer usecd by Dempster, for the under-
graduate students to study in the laboratory.

In this thesis, the iastrument nearly similar te the cne

Dempster had constructed, was redesigned. BSalts of alkali wetals



were used as the salts to be investigated, and the atomic moss
of the positive ion was calculated by the formula

o = 4,82 x 1077 BERE A.Mel.. KC1 and Li 50, were used to determine

—_— 2

T,‘Ir .
the atomic masses of Kjg‘ Kh1 and L:i.'E'.,r Li?. Fraom the curve of

~the iosn currents versus the accelerating voltapges, the isotopes
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of K39, and Li~, Li? were shown to be separasted. Then the

abundance ratics of each isotope in the particular salt were
obtained. In addition to these, HaESDh was used as the salt to
23

evaluate the atomic mass of Ha™".

and CaCO

Salts of alksli earth metals, BaCl were also
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used as the salts to be investisgated. The lsotopes of Ca ', Ca
¥ere¢ scparated, but the iscteopas of barium ¢ould not be sepa-—

rated.

1.2 The Briefl Design of the Mass Spectrometer,

i only 10 cm, diameter pole face electromagnets were availe
able in the Physics Laboratory, thus the diameter of the circular
path of positive ions wos fixed at 8 cm. The body of the instru-
ment including the slits and the ion eollactor waa made of brass.

A piece of copper wire using as a filament electrode, was inserted
through 2 ecapillary glass tube filled with epoxy-resin. An Q-ring
wis placed in the annular groove of the body of the instrument to
make it vacuum tight; Epocxy-resin and shellac in alcohol were

quite good sealing substances. They produced semipermanent sealing.
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