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Design and Construction of an Electron Energy-Loss Spectrometer
for Organic Compounds

Toshifumi YOSHIDOME, Etsuji YAMAMOTO,
Hirofumi KAWAZUMI and Teiichiro OGAWA

An electron energy-loss spectrometer was designed and constructed. It consists of a stainless-steel colli-
sion chamber, two sets of hemispherical electron energy analyzers, four sets of electrostatic lenses, an electron
gun, a sample compartment, a Celatron detector, two turbomolecular pumps, power supply units and a set of elec-
tronics for counting, controlling and data analysis.
other is for analysis, are made of oxygen-free copper and their diameters are 90 mm along the electron path.
The electrostatic lenses have three or four components and were designed on the basis of a trajectory
calculation.  The scattering angle can be varied from —5° to 110°.  The energy resolution of the spectrometer
was determined to be 60 meV from a half-width of the 1s-2p transition of He.
pendence of He agreed with the previous results.  The spectra of nitrogen and methanol at low electron ener-
gies and at various scattering angles were measured, and several features have been assigned as singlet-triplet

The electron energy analyzers, one is for selection and the
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Fig. 1 Schematic diagram of the apparatus.
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Fig. 3 Focal properties of the 4 elements lenses;
(a) Zoom lens curve, (b) Magnification
curve, (¢) Filling curve.

(a) V1=100eV V2=50eV V3=62eV V4=10ev

(b) vl=100ev v2=50eV V3=9eV V4=10eV
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Fig. 4 Trajectories calculated for the 4 element
lenses.
L1=17, L2=8, L3=17, L4=26, D=8mm.
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Fig. 5 Electron energy-loss spectrum of helium.
Instrumental resolution: 60meV, incident
electron energy: 41eV, scattering angle: 0°.
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Fig. 6 Intensity rations of a few transitions relative to
the 1’S—2'P transition as a function of scat-
tering angle at an incident energy of 41 eV.
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Fig. 7 Electron energy-loss spectra of nitrogen.
E: incident electron energy, Ex residual
electron energy.
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Fig. 8 Electron energy-loss spectrum of methanol.

Residual electron energy: 2eV, scattering
angle: 45°.
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