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Theory of Antiferromagnetic Resonance in CuCl,-2H,O

Takeo NAGAMIYA

Department of Physies, Osaka University

(Received December 21, 1953)

After giving a short review of Nagamiya-Yosida's theory of antiferromagnetic resonance, it is shown

that this theoty is equivalent to Gorter-Ubbink’s at absolute zzro, so far as the external field H employed

R N ) i . I ';_r/” in the former is replaced by H’ defined by 24,/=g,,, etc. and the parallel and perpendicular susce-
1 2 3 4 5 67 ptibilities are related with observed susceptibilities in a su:tab[e way (equations (1.9)), where g, is the

value of the g-tensor in the direction of the crystalline a-axis, ete. (§ 1) It is then shown that the
small anisotropy of the Weiss molecular field can be taken into account by introducing an anisotropy
energy of orthorhombic symmetry and that in this way the anisotropic Weiss field can be replaced by
an isotropic one (§ 2). By using this anisotropy energy, the hyperbola in the ac-plane that defines

Fig. 9. Resonance cuives in the ab-plane.
Experimental points: + 1.23;°A” and 1.27°4]
% 1.39°K and 1.43°A7 © 3.29:°K, A 3.98:°4,
& 4.11°K and 4.15°K, v 4.22°4.
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The electron correlation in a narrow energy band is discussed taking into accound t the

jj A 2&.—} IN— ]\ U _ 7 j— b4 7 i&'ﬂ;lfﬂi multiple scattering between two electrons. The discussion is an adaptation of Brueckner’s

theory of nuclear matter. It is assumed that electrons interact with edch other only when

D & ;%_ 0f 5 3?) 5 *5‘5};#: D 1&%};"’1 ‘/C“ gﬁ@‘l‘i they are at the same atom. The effect ol the electron correlation depends in an intricate

way on the energy spectrum of a given band. An approximate expression of the effective

Nl =t =——d N ) > o
ﬁ) 27 & a: fi 5 . L/ ﬁ) L/ y *a E’g /;(j]% % % magnitude of the interaction is derived. The condition for the occurrence of ferromagnet-
ismis investigated for various types of bands. The ferromagnetism of Ni and the paramagnet-

8 > - R A ism of Pd b derstood reasonably through th t ach The deg £
B U L 2 B A I D A TR B D e e e s il The desenersey
”
7o T HIRBIEIESEB L. &R
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With the above-mentioned assumptions, the effective value of U in the
paramagnetic state can be defined as

Ua (s, k) =U-1/ (L+ UG (o, B, (13)
where the sumdn (11) which defines Gk, k) is understood to be taken over
the unoccupied states. Since Gk, k;) is generally of the order of 1/W, where
W is the band width, (13) yields -

Upg==W if U>W, (14)

whose physical meaning was discussed in § 1. If the bottom of the band corres-
ponds to a point of high symmetry such as k=0 or k=K/2, G of the pair of

The last term of (21) may be interpreted as a part of ‘the one electron energy;

adding it to 4k, given by (19), we obtain (4&)%(er). The first term of (21)

corresponds to the energy change arising from a modification of the electron
correlation. Since the modification arises in the present approximation from a
change in the availability of the states near the Fermi surface for the scattering,

and since these states do not contribute much to the electron correlation because

of the condition of the crystal momenium conservation, we may expect generally

that the first term is small. It is shown in the Appendix that the first term is

actually small in the case of #=constant. Neglecting thus the first term, we

obtain for the condition of the occurrence of the ferromagnetism

Cfvﬂ‘ (ep, em) 7 (ep) =1, . (22)

The condition (22) is too stringent, because we assumed a special type of
ferromagnetism. Let ¢(k) be dependent on the magnitude of the wave vector
only. G(k, k) with both k and k, lying at the Fermi surface diverges for

BEDOEBCBEESCOMMEHHICEA L T FEY d E7 8L oBRERT AL —% - K=V
7B ORI A MR L72BFE R 8 503, BREROMMELEFRICH E OV TERNICERL LD &
T2ZO%RDOMRAPARDOIT R & bl o7-. DL EOWIES, EFMEEZIRET 5 IERBAGIRICK D
ZOEEMNFRH TS, ERITFICHEOWEICAI L G2 &b, e 2, RUuRSLERN
RO FRBENE &2 H TR T D B DT TE DR RIL, WA ORF OO DIRGFEO -S> LA SN TE
0, WIBOKARA L L TEBRERICHOWOENTND XA Y - AU EMA S EROIRIC L > TH
fREND. BEBRSEEEOWMMEIRIIEOHRE DALIZL>TRESELN, BE, FLAEDE
JEREMER DR RN I DIR D B AW ITEE ISR T 2 2 &k 27210 T <, RO
Bt LTZOMMEZ FHIT 2 2 L SZAAREICR>TETWVD.

EROWE L OO HFTHZ ZTRIT L7z, RO d EFIREEIZOWTIE O R i) b IR§EFH O
SR A SR L2oE, [d EToWmESs) EESXXLOTHY, Yt o AR i % 1E
DL T, BRMIZIZZO®ROEBEE, SHABEE TR, BEVWE TR EICHETIIHEZ S OHR
RIMFE 2R S RE & L CHRRICEETH D & LB, KIRKRFEOWMHEGRITIE D b ME 72 3
BO—2%RTHLDOTHS.
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