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Chemical state analysisof barrier layer in the sub-nanometer
ranges for tunneling magnetoresistance films by hard x-ray
photoemission spectroscopy.
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Fig. 1 Least-squares fitting of B1ls intensity profile and intensity profile
calculated by (2) formula



Table 1. Calculated Initial Intensity and Attenuation length of

Ru 3d, Co 2p, B 1s and Mg 1s, respectively

lo L
Ru 3d 12300 3.0
Co 2p 46500 51
B 1s 2800 10.0
Mg 1s 43500 6.1
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Fig. 2 B 1s spectra of annealed and non-annealed

TMR multilayer films which the thickness of

capping Ruis 8 nm.
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