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(Shanghai Institute of Technical Physics, Chinese A cademy of Sciences, Shanghai 200083, China)

Abstract: The influencesof different polishingmethods(mechanical, chemical etchingmethod or chemical/mechanical) on
the characteristics of Pb, ., Ge, Te thin films deposited on Si substrate were studied It is found that Pb, ., Ge, Te thin films
deposited on Si substrateswhich are polished by chenical /mechanical polishing (SO, or Cr* colloid) have a denser struc-
ture and flat interface, and they have al© a deposition rate of 7% or 18% greater than those deposited on the surfacesof Si
aubstrates polished by chemical etching for the directionsof <111 > and <100 >, regectively Moreover, this thin film
has a higher refractive index than those deposited on the surfaces of Si substrates polished by chemical etching, and the
refractive index increaseswith the decrease of tanperature At low tamperature, the refractive index increaseswith the in-
creasing of wavelength The change of refractive index for the substratespolished by chemical etching is greater than that for
the substrates polished by chemical /mechanical one The crystal structure, composition and element depth-profile of Pb, . ,
Ge, Te thin film remain unchanged after surface ispolished by mechanical polishing, while optical transnission of this thin
film isincreased, and extinction coefficient and refractive index are decreased
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Fig 4 Optical micrograph of cross-section of Pb,_, Gg, Te thin
film on Si substrate (a) interface (b) the bevel edge with tiltig
angle 2°52' ( x500)
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Table 1 Influence of polishing Si substrates on deposition
rate of thin films
Si <100 > 383m 31@m 18%
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Table2 Refractive ndex of Pb,., Ge Te(x =Q 08) layer
on the <111 > oriented Si substrate polished by
chem ical/mechanical polishing at different wave-

lengthsand different tem peratures

AUmA44m4@8mSE5IMEYUM E6IMEEM AQ@mM

298K 53 525 516 508 502 496
80K 515 534 55 550 533
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Table3 Refractive ndex of Pb,., Ge Te( x =Q 08) layer
on the Si <111 >, oriented substrate polished by
chem ical etching at different wavelengthsand dif-

ferent tem peratures

AUmMm S5IMEYUM GHM 73m

208K 48 48 49 49 495
80K 510 522 533 539 546
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Fig 5 The scondary electron microgrgphsof Pb, ., Ge, Te film
(x=0) (a) asdeposited (b) after polished
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Fig 6 The x-ray diffraction pattemsof the Pb, ., Gg, Te(x =0)
fim
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Fig 7 Surface depth profile of elenents in the Pb,_., Gg, Te

(x=0) fim (a) asdeposited (b) after polishing
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Fig 9 The optical constants of the Ph,., Gg Te(x =0) fim
(@) the extinction coefficient k (b) the refractive index n
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