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Among all 3d transition metals, only Ni
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Optical properties of Cu-Fe, Cu—Co, and Cu-Cr copper-rich alloys obtained in a wide
spectral region (0.5 to 4.95 eV) are summarized. An additional absorption associated with
interband electron transitions from localized states of impurities to the Fermi level has
been revealed in 1.0—-1.9 spectral range. An electron structure model has been proposed for
those alloys. According to the model, the energy bands in those alloys are almost unde-
formed and similar to copper ones while Fe, Co, and Cr impurities form localized d bands
at a distance of about 1.0 to 1.6 eV from the Fermi level. For high impurity concentra -
tions when the alloys are two-phase ones and consist of essentially pure Fe, Co, or Cr and
Cu-based solid solutions with Cu content about 95 %, the experimental optical conductiv-
ity spectra o(hv) of the alloys have been shown to be defined by superposition of Fe, Co,
or Cr spectra with that of the appropriate solid solution under corresponding weight
coefficients.

OGoO6IIIeHbl pes3yabTaThl MCCIAENOBAHUA omnTuuecKux cBoiicTB cmiaaBoB Cu—-Fe, Cu-Co u
Cu-Cr c BBICOKMM COJep:KaHueM MeAW B IIMPOKOH obnactu cuexktpa ot 0,5 mo 4,95 3B. B
nuanasone 1,0—1,9 5B oO0Hapy:KeHO IOMOJHUTEIbHOE ITOTJIOIIeHNe, CBA3AHHOE C MEK30HHBI-
MU I[IepexoJaMy 9JIeKTPOHOB M3 JOKAJIM30BAHHBIX COCTOSHWI mpuMmeceill Ha ypoBeHb Pepmu.
IIpennoskena mMongens 9JI€KTPOHHON CTPYKTYDHI MCCJIELOBAHHBIX CILIaBoB. COryiacHO 9TOM MO-
AeJin, SHepreTu4YeCKue 30HblI B 3THX CIIJIaBax IIOYTHU He ,Z[e(l)OpMI/IpOBaHbI n HO,Z[OGHBI 30HaAM
menu, a npumecu Fe, Co mmu Cr popMuUpyIOT JIOKAIM30BAHHBIE d-30HBI, OTCTOSIIUE OT
ypoBHA Pepmu npubausurenbHo Ha 1,0—1,6 sB. ITokasaHo, YTO IpU BBICOKUX KOHIEHTPAIH-
AX TMPUMECHU, KOTJa CILIABHI ABJIAIOTCA ABYX(MA3HBIMU U COCTOAT m3 mouru umcThix Fe, Co
uiau Cr um TBepAOro pacTBopa Ha MeIHOU ocHOBe ¢ comepskammem CuU mpubausutenbuo 95 %,
9KCIIePUMEHTAJIbHbIe CHEeKTPHhI ONTHYECKOH mpoBogumMocTu O(hV) ciiaBoB (opMHDYIOTCA B
pesyabrare cymnepmnosuiuu crektpoB Fe, Co mam Cr m yKasaHHOro TBEPAOr0 pacTBopa ¢
COOTBETCTBYIOIIIMMHM BECOBLIMU K03h(HHUIMEeHTaMU.
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spectra of the mentioned

is well soluble in copper under formation of
continuous series of solid solutions with fcc
lattice [1]. Other transition metals, e.g., Fe,
are low soluble, while Co and Cr, according
to literature, are almost copper-insoluble
[1]. In this case, optical characteristics,
such as refraction n and absorption X indi-
ces, the dielectric permeability &= n2-x2
and optical conductivity 0 = nXv (where V is
the light frequency) must be described by
linear functions of impurity concentration
[2]. This is due to that, according to [1],
the alloys are heterogeneous mixtures of al-
most pure copper and impurity, thus, the
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quantities must be formed by superposition
of spectra of the mentioned components
with the corresponding weight coefficients.

In this work, the optical properties of
binary copper alloys with low content of Fe,
Co and Cr have been studied within the
spectral range where the interband electron
transitions play the main part. The results
obtained evidence that the limiting solubil -
ity of Fe, Co and Cr in copper are substan-
tially higher than it was believed before.

In the case of Cu-Ni solid solutions, a
narrow d-band in electron spectrum has
been revealed which is associated with Ni
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