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Abstract:

Beryllium carbide films were deposited on quartbsttates by DC reactive magnetron sputtering oflliem in
the mixture of Cl#-Ar plasma. The influence of substrate temperaturé¢he composition, microstructure and op-
tical properties were characterized by suitabldyginal techniques. Experimental results revealet the compo-
sition is independent of substrate temperatureadirfiims are mainly composed of Be. Untextured polycrystal-
line BeC coatings with smooth surface (Ra < 4 nm) weraiabt at low substrate temperature (85-37% while
it evolved into porous columnar crystal structurighwougher surface as the temperature increa3ihgse films
exhibited fine grains (< 26 nm) and high densitiéigh speed deposition (> 220 nm/h) of,Bdilms was realized
in this work, representing the current highest déjmn rate by reactive magnetron sputtering. Thecal meas-
urements showed an average transmittance ~ 40%iblevregion and ~ 84% in near-infrared region B&C
films. The optical bandgap, evaluated Tauc's method, was about 1.9 eV despite of substeatperature. This
work represents a significant step toward prepanighy quality BeC films and benefits the application of Beas
ICF ablator.
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1. Introduction

One key issue for the realization of controlleddansreaction by inertial confinement fusion (ICBE)the selec-
tion of suitable capsule ablator. Ablative materiave to fulfill many requirements [1-3], suchaabw atomic
number (Z), uniform composition and microstructigeooth surface, high density, and so on. In thieentistage
of ICF, hydrocarbon (CH), beryllium (Be) and higangdity carbon (HDC) are the prior alternative materfor
capsule ablator in National Ignition Facility (NIF)-9]. The advantage of hydrocarbon is its transpey of visi-
ble-infrared light and the maturity of its prep&atprocess [1, 10-11]. Beryllium has a higher ibfaspeed [4,
10-14]. HDC owns higher density (3.5 g&mwhich resulted in higher X-ray absorption effiaty [2,4]. Ignition
experiments with CH, Be and HDC capsules have lpegiormed on NIF [2,15-18]. Some great progresse® h
been achieved. However, the successful ignitisgtilisunreachable. In this case, it is particularhportant to un-
fold researches on potential ablative materials.

Beryllium carbide (BgC) has aroused researchers’ interest for its patartages in ICF as ablative materials
[3,19-20]. It combines the advantages of CH, Be(:1Bnd reaches a more balanced performancE€ pessesses
a lower atomic number (compare to HDC), higher deiisompare to CH and Be). Its anti-fluorite sture results
in a smoother surface and benefits to grain refer@nB]. In addition, as a yellow-brown transparernystal, the
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