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Hydrogen in compounds forms hydrogen
(covalent) bonds, which are described only by
quantum theory. It is built on the base of the many-
electron operator spinors (MEOS), which consist
of coordinate d,, and spin ¢,; components. The
factorization of d,; from one-electron fermions
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ar,s (n—orbital quantum number) and the

condition of covalent electrons locality on their
orbits completely define MEOS in the continual
Fock spaces (symmetric or antisymmetric for ions
with even or odd numbers # of covalent electrons).

The conditions of electrical neutrality define the
Hamiltonians of covalent and band electrons, and
also of their interactions (hybridization) in the
form of expansions on MEOS and band fermions

f. products. The Fourier expansions for MEOS

T
separate the covalent Hamiltonians on bond energy
and spectra of chemical (covalent) bond fluctuation
(CBF). The crossing of CBF with band branches
gives singularities of density of states DOS(F) as a
function of energy E. The basic and anomalous
(with singularities) CBF branches appear. They
give different contributions in heat capacity and

52

other thermal, thermomagnetic, thermoelectric and
other properties.

The hydrogen solution in metal (Me) is defined
by covalent Me—H bond I'"”. For transition Me of
Fe group it is the bond of 3d- and ls-electrons
(j = d). The band electrons do not take part in this
band in zero-order approximation, which defines
low H solution in nontransition metals. The large
H solution in transition metals (Pd, lanthanides and
other) is explained by the large energy of ' and
'™ bonds [1].

The activation energy of H diffusion in Me
(d- or f-Me) is calculated as the change of covalent
energy of Me—H-bond, when H ion passes through
the barrier [2]. The temperature dependencies of H
solution, of diffusion activation energy, atomic and
magnetic phase diagrams are defined by CBF
spectra.
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Bomnopon B COCIUHEHUIX obpasyer
BOZOPONHEIE (KOBaJCHTHBIC) CBS3H, KOTOPBIE
OMMCHIBAIOTCS  TOJIBKO  KBAHTOBOW  TEOPHEH.
CozmaeM ee Ha OCHOBE MHOTOXJICKTPOHHBIX

orepaTopHbix cruHOopoB (MDOC), cocTosmmx U3
KOOPAMHATHBIX d;; ¥ CIIMHOBBIX C;; KOMIIOHEHTOB.
Qdaktopuzamuss d ;K3 OJHORJIEKTPOHHBIX

+
(hepmMHOHOB A, (U — OpOUTAIBHOE KBAHTOBOC

YHCII0) W YCIOBHE JIOKAJIM3allMd KOBAJEHTHBIX

JNIEKTPOHOB ~Ha  HMX  OpOMTax  MOJHOCTBHIO
OTIpENENAI0T M30C B KOHTHHYaJIbHBIX
npocTpaHcTBax @Doka  (CHMMETPHYHBIX  WIH

AHTUCUMMCTPUYHBIX JIA HWOHOB C YCTHBIM WJIH
HEYCTHBIM YHCJIOM 71 KOBAJICHTHBIX SHeKTPOHOB).
VYcinoBusl 3JIEKTPOHEUTPATIBHOCTA OMPEAENSIOT

raMIJIbTOHWAHBl ~ KOBAJEHTHBIX M 30HHBIX
SJIEKTPOHOB, a TaKXe€ WX B3aUMOJACUCTBUI
(rubpumuzany) B BUAC  pa3iIoOKEHWH 1O

npousBeneHnssM MOOC u 30HHBIX (HEpMHOHOB
fir.
KOBaJICHTHBIE TaMUJIBTOHHUAHBI HAa DHEPTUIO CBS3U
u CHEKTPHI ¢dykTyanmii XAUMHUYECKUX
(xoBanmenTHbix) cBsa3eit (DOXC). Ilepeceuenue
®XC c 30HHBIMH BETBSIMH JaeT OCOOCHHOCTH
IJIOTHOCTH 30HHBIX cocrossHui DOS(E) kak
¢yukuuu sHeprun E. TloSBNSIOTCS OCHOBHBIE W
aHomaibHbIe (¢ ocodenHocTsIMH) BeTBU D XC. OHH

Paner @ypre mmsr MOOC  pazgensior
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JIAf0T pa3Hble BKIAJbl B TEMJIOEMKOCTh U JPYyTHE
TEPMUUCCKUE, TCPMOMArHUTHBIC, SJICKTPOTCPMHU-
YECKUE U JPYTHE CBOICTBA.

PactBoperne Bomopoma B wmeramie (Me)
onpenensiercss koBajleHTHOH Me-H cBs3bro .
Jnsa nepexonusix Me rpynnsl Fe 310 cBs3b 3d- u
1s-31ekTpoHOB (j = ). 30HHBIC 3JICKTPOHBI HE
Y4acCTBYIOT B  O3TOM  CBSI3M B HYJIEBOM
NpUOIIKEHUH,  YTO  ONpEHeNseT  HHU3KYHO
pactBopuMocTh H B HemepexogHBIX MeTasuiax.

bonbmias  pactBopumocts H B mepexomHbIX
meraimax  (Pd, nantammmax W Jpyrux)
oObscHseTCH Oompmoii sHeprmeir '™ u '™
cBsazeit [1].

Oueprus aktuBanuu nuddysun H B Me (d- nm
f-Me) paccuuThIBaCTCS Kak WU3MCHEHHE
KOBAJIGHTHOW  sHepruun  Me-H-cBa3u  npu
MpoXokaeHuH wWoHa H  depes Oapwep [2].

TemneparypHble 3aBUCUMOCTH pacTBOpUMOCTH H,
SHEPTUU aKTHBalUM JU(PQPY3UH, aTOMHBIE H
MarHuTHbIE (Da30BBIE TUATPAMMBI ONPEICISIOTCS
cnekrpamu OXC.
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