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Fig.3 Principle of experimental setup
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Fig.6 Comparison of atomic density distribution with and without quenching( High lightness stands for large derr
sity)
He Ne Kr ,

REHSE S J, GLUECK A D,LEE S A, et al. Nanolithography with metastable neon atoms: Enhanced rate of contamina
tion resist formation for nanostructure fabrication[J]. J Appl Phys Lett, 1997, 71(10) : 1427_1429.

JOHNSON K S,BERGGREN K K, BLACK A, et al. Using neutral metastable argon atoms and contamination lithogra
phy to form nanostructure in silicon, silicon dioxide, and gold[ J] . J Appl Phys Lett, 1996, 69(18):2773 2775.

CHU A P,JOHNSON K S,PRENTISS M G. Avirtual amplitude grating for aomic optics[J]. Opt Commun, 1997, 134:
105_111.

THY WISSEN JH, JOHNSON K S,DEKKER N H, et al. Metastable atom_act ivated growth of an ultrat hin carbonaceous
resist for reactive ion etching of SiO2and SisN4[J]. J Vac Sei Technol B, 1998, 16(3): 1155_1160.

MCCLELLAND J J, SCHOLTEN R E,PALM C, et al. Laser focused atomic deposition[ J] . Science, 1993, 262( 5135):
877_880.

MCGOWAN R W, GILTNER D M,LEE S A. Light force cooling, focusing, and nanometer_scale deposition of aluminum
atios[ J]. Opt Lett, 1995,20(24): 2535_2537.

TR RTF R HE AR E FFR[D]. : , 2001.

LUO X G. Study on atom lighography, doctoral dissertation| D]. Chengdu: Institute of Optics and Electronics, Chinese
Academy of Sciences. Chengdu,2001. (in Chinese)



10 11

Using metastable argon atomic beam to fabricate nanostructures
CHEN Xian_zhong, GAO Hong_tao, YAO Han_min, CHEN Xu_nan, LI Zhan, SHI Jian ping, CHEN Y uan_pei

( State Key Lab  Optical Technologies for Microf abrication,
Institute o Optics and Electronics, Chinese A cademy o Sciences, Chengdu 610209, China)

Abstract: Fabrication of nanostructures is an important part of nanotechnology, and atom lithography tech-
nology is a new nanostructure fabrication method. A metastable argon atomic beam generated by high_volt-
age discharge is collimated to minimize the divergence angle of atomic beam. M etastable atoms are quenched
when well_collimated beam travels through the light standing wave perpendicular to the propagation direc-
tion of the atomic beam, and then deposited onto the substrate. SAM absorbed on substrate surface is dam-
aged by metastable atoms, and the nanometer_scale structure can be fabricated with etching technologies.
T he basic principle, experimental schemes, correlative theory of this technique and simulation results are giv-

en.
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