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Fig. 2 Optics of the field emission electron gun
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Fig. 1 Schematic diagram of the apparatus

1: Field emission electron gun; 2:lon gun; 3:
Detector of secondary electron; 4 : Specimen chamber;
5: Specimen; 6 : Cylindrical mirror analyzer; 7:
Controller of ion gun; 8 : Controller of field emission
electron gun; 9 : X-Y recorder; 10 : X-Y oscilloscope;
11 : Lock-in amplifier; 12 : Sweep generator; 13:
Controller of thermal emission electron gun; 14 :
Scanning generator; 15, 16 : High and slow scanning
cathode ray tube

2.2 W RHETEVRTRED M ML Fig. 3 Schematic diagram of . the specimen for
. _ measurement of resolution
Fig. 2 WERBABEFHORERETT. 1o~ A sili , ,
N N N : Silicon substrate; B : Vacuum deposited aluminum
NS =V X EE—DERLV X SEBRIhTws. layer with about 20 nm thickness
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Fig. 4 Relationship between diameter of the

aperture and diameter of the electron
probe
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Fig. 5 Carbon contamination on bulk and carbide
in air and vacuum (2x10-7Pa)
A : Non bombardment by argon ions; B : Bonbardment

by argon ions; C : Non bonbardment by argon ions;
O Bulk; @ Carbide
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Fig. 6 Calibration curve of chromium, iron and
nickel in stainless steels
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Fig. 7 Secondary electron image of phases
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Fig. 8 Auger electron spectra obtained on (X)
bulk area, (Y) phase Y and (Z) phase
Z, shown in Fig. 7
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Fig. 9 Auger line scans obtained along the line
in photograph
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Analysis of minute carbide in 25 chromium-
20 nickel casting steel by microprobe Auger
electron spectroscopy. Yoshiaki OkajimMa, Yutaka
Fukur*, Hideo Topokoro and Yoshio SAkrTanr**
(*Hitachi Research Laboratory, Hitachi Ltd., 4026,
Kuji-machi, Hitachi-shi, Ibaraki; **Central Research

KAGAKU Vol. 29 (1980)

Laboratory, Hitachi Ltd.,
Kokubunji-shi, Tokyo)

A newly developed Auger electron spectrometer
equipped with a field emission electron gun was used
for the quantitative analyses of carbides in 25Cr-
20Ni casting steel containing 0.4 9, titanium, 0.3 95
niobium and 0.49; carbon. The gun is possible to
focus its electron beam on an extremely small spot
of down to 20 nm in diameter. The emission current
of the gun is 100 A and is stable over a period of
8h. Standard stainless steels (NBS) were used for
the preparation of calibration curves for chromium,
iron and nickel. An identical, linear relation was
obtained for the three elements between contents
(mol % of the respective element) and intensity
ratios. The ratios are those of the peak intensities of
the respective element to the sum of the peak in-
tensities of the three elements; chromium 489 eV, iron
651 eV, and nickel 848eV. This technique was ap-
plied to analyze carbides in the casting steel. Two
different carbides were found, and their compositions
were estimated to be (Nb, ,Tiy.5) C and (Fey 5;Crg.13) 23-
Cs, respectively. ' :

(Received Oct. 6, 1979)

1-280, Higashikoigabuchi,
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