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(a) Sputtering of alumina thin film (b) Sputtering of Mo thin film (¢) Patterning of Mo thin film
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(d) Sputtering of alumina thin film (e) A sketch map of the microcircuit for resistivity measurement
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Fig. 1 Process of manufacturing and configuration of a microcircuit on a diamond anvil

(1.2,3,and 4 denote the four contact ends of the microcircuit,5 denotes the Mo electrodes.6 denotes the alumina layer)
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Fig. 3 Electrical conductivity of boron under 18.1,21.9 Fig. 4 Electrical conductivity of f-boron at 14. 8 and
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Electrical Conductivity Measurement of f-Boron under
High Temperature and High Pressure

ZHANG Dong-Mei' , GAO Chun-Xiao', HUANG Xiao-Wei',LI Ming',
HE Chun-Yuan',HAO Ai-Min',YU Cui-Ling',
CUI Xiao-Yan',LI Yan-Chun”

(1. National Laboratory of Superhard Materials,Jilin University ,Changchun 130012 ,China;
2. Institute of High Energy Physics ,Chinese Academy of Sciences,Beijing 100039 ,China)

Abstract: Boron possesses very complex structures and various physical characteristics under high
pressure,which always attracts much attention in the field of theory and experiment. In-situ electrical
conductivity measurement under variable pressure and temperature conditions is a very important re-
search into exploring conductive property of substance. Electrical conductivity of 5-B was measured
with metallic microcircuit fabricated on the diamond anvil cell (DAC), and the conductive physical
mechanism of f-boron at high pressure and high temperature was analyzed. When sample was not
heated, electrical conductivity of boron was rising with increasing pressure to 28 GPa;furthermore, we
found that it almost recovers original state upon decompression. When temperature is changed from
room temperature to 423 K,electrical conductivity begins to rise with increasing temperature,and the
change rate becomes gradually high and the change trend of electrical conductivity is similar to that
under different pressures in the same temperature range. Subsequently, laser-heating was performed
on f-B with designed DAC, Al, O; thin film was deposited on the diamond anvil and used as heat resist-
ant and electrical insulating layer. Electrical conductivity was separately measured at 14.5 GPa and
18. 6 GPa. The highest temperature reached is 2 224 K. f-boron is confirmed semiconductor property
based on electrical conductivity increasing with elevated temperature.

Key words: high temperature and high pressure;S-boron;electrical conductivity



