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. ,usceptlblhty of the ferromagnetic Fermi liquid with 'spherical Fermi sun
‘fface for both spins are given. The contribution of the electron—phonon
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The formulae for. the compresstblllty and the longltudmal magnetic

mterachon to -the above quantities is taken into account.
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The static properties of the simple model of the fer‘romagnetici
“Fermi liquid ;Anth the spherical Fermi surface for both spins were
'mvestxgated in- the paper of Kondratenko/ ] (cf. with the" paper of -

~the author/2 ). In these papers the electron—phonon interaction (EPI)

/was _ neglected. It could be considered as ummportant since for

,ner.n‘lal spiﬁ—compenseted ‘systems EPl does not change the static -~

/3/

in which only EPRI is of 1mportance. Subsequently thls proof was,

properties. This fact was proved firstly by Migdal for the system

" given- also for more comphcated systems by Prange, Kadanoff and’

A Sachs, 4, 5/ (cf with the recent’ Leggett’s paper/ /) It was proved

'-v--.'recently by us that the above situation does not appear for the

/ ferromagnetlc F‘ermx liquid without” additional restriction for the effec-
tive masses or Landau parameters’ ', ‘ \

_ F‘k‘ollowingrthe' paper/6/ we shall express all quantities by Le-
B gendre amplitudes bot" the spin matrices F (00) andii" '. Here T“"
denotes ‘the effectlve mteractxon of screened quasmar-txcles when EPI
disappears, whereas in F »{00) appears the contribution of the EPL ’

St will be convenient to apply sometimes the scattering amplitude of
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screened quaSch\r'tlcles on the Fer'm1 surface in the absence of
. ~ 2 )

EPI, g, « This amphtude is Smely related to I‘Cw /1""/. The

dimensionless amplitudes, l'w . l'Cw and l'ck will be applied so-

metimes. They will be defined as follows

[ =yN*zT (00)zy N' | . @
w w .

rcw=\/ NC (o] CwZC\/ (o]

ka=\/ c? ¢ ok c‘/ c’

where N* -and N g denote spin-diagonal matrices giving the level
density for electrons with a given spin on the Fermvi surface fes—
pectively w1thout and with EPL In these. formulae z. and =z c deno-

te diagonal spm—matnces defining the discontinuity of the densxty

rof electr'ons with a given spin on the Fermi surface with and

LY

without EPL Let us write the formulae

N*_ _fc. S .
NC Z mc . . ) (2)

= . : . .
whxch were pr'oved m/ 4 and /5] for the normal non.fer'r'omagnetic
/7/‘

liquid, These formulae, are valid also for the ferromagnetic hquxd

Here m*/m, . denotes the spm—-dxagonal matrix giving the r'atlo of .

-ieffei-ctive massess. of electrons after' and before switching on EPL

The‘ampli‘tudes, )“w (00) and | r‘Ck are not completely mdependent <
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Analogously, ‘as for the paramagnetic liquid in'!, we have proved

/7/ )

that the dependence can be expressed m “the form (cf. thh

m . , . - -
‘ o Ca = aa _z aa —2:11!_ 1t c1 C1 : ,
( = ) (1+ ra)o ?(1 er,O) ‘rmoer,o(-—“‘:'—.;——) =1
a . . omy moy
1 m*m_ - b m*m 11 % qa
B Y (el ® ye(—elea yptpoee )
et m.om* . 0 - ®0  Ck,0
Ca E . ‘Ca_Aa

~ where the upper ‘indices are the spin ones, a=t1 and a=-a, On

.the other hand, the bottom index zero denotes that we take zeroth
~

\Legendre amphtudes of the functions f Cand I cx + It is worth to

mention that the formulae (3) are’ equlvalent to the formulae for
Il

dxmenslon amplitudes I‘wo (00) and ch,o . From the first formu-
la (3) it can be proved : . R e
T L [RR—C R R )1 S
m,, R - 1 1."— T T : (4) -
~’"‘wher'e ‘
B =aq ., - aa , =TS ot
Ra?’(l_*',fmo’)(1 ,erO)’ ¢’ mor' ck,6 (5)

Substltutmg (4) into the. second formula (3) we obtain the r'elat.lon
" between the- amplxtgﬁ.xdes,.,fm0 and: f x,0 Wwhere the ratios of effec-

tive masses disappear.

i . . S,
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Taking into account the results of our papet/ 7/ and applying

the transformafion of the autocorrelation functions given in 6 we

- can ekpress’ all basic thermodynamic formulae in the féllowing form

u—Tr{-z—(-z[lj-N ;2 ka,o 1 1+N*2" T (00)]x

x N* 221~ f:Ck,ON Czr‘;]

~ where all quantities appearing under the symbol Tr are spin-mat-

rices. ‘Their multiplication has the matrix character, i.e. with’ the
‘summation over the.intermediate spin., The symbol Tr denotes the
sum of ail elements of a given matrix,. This symbol. should ‘ noiz be .
treated as the trace.operation. Let us mention that:-the matrices N*,

'.N c1 2 12z ¢gy A, B are diagonal ones. The unity denotes the

unit matrix, The meaning of the formula (6) is given by the’ _followmg

prescriptions . -
D) if A=B=1 then u=(dN/dp),, '
i) if A= B=o® ( ¢° -'the Pauli matrix in the usual for'm)
v then u=(dM/dH ) /#B.
(idi) if A=1 y B=o" or A= ®B=1 then -

== (ONJOM) /gy == (OM/3K) /e

wh'er'é we have Qsed the‘fbllowing notation: N -denoctes the density :

of particles.' M —magnetization per unit volume, p -the chemical po—-

tential, H -the external magnehc field and p g -Bohr's magneton.

Let us ‘note ‘that in proof of the prescriptions i) - 111) the main role'

is played’ by the 1dent1t1es for correlation functions being the con -

sequences of the War'db identities (cf. w1th/ /)

6
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Using (1) and (2) we can express (6) with the help of the
dimenstonless amplitudes. We have

<

» (m % =~  .om-.. % I
u-.Tr{A\/N [1_ C'0](-'-“;'-3) [1+rm0](;*ﬂ) [1-r ]\/N[lt(7)

-

and our prescrlptlons i) - iii) remain valid, Let us note that '

-1
(1- i'Cko)-(l+i' Cw,0 ) and the equality has the matrix cha-

o racter. If we want to. apply the correct level dens1ty, N * then we

%

y
must use the formula (N c) __(N*') '(mc/m ) Among our for—

mulae dlsappear the formula for the specmc heat, It is clear. that
‘the term 11near with respect to the temperature in the low-tempera—
ture expansion of the specmc heat is proportlonal to (m » +mi‘"")
where p denotes the Fermi momentum for electrons W1th the spin
can . It is not difficult to see that for nonferromagnetic systems (7)
tends’ to well—known results given by Landau/B/ . The reason/ of

such an identification con51sts in the fact that then (mc/m * )7

and N ¢ are proport10na1 to the unit matrix and can be put on an " »

" arbitrary place. On the other hand for the nonferromagnetic system ol

we have (141, )(l—-leo)— (m*/mg)  (ch w1th/6/) The above

_ properties preserve the static propertles of nonferromagnetlc normal

. system with EPI compared to the system without EPI,

This paper was performed during the stay of the author in the

.Laboratory of Theoretical Physics of the Joint Institute of Nuclear :

Research, Dubna USSR, The author is greatly indebted to. Profes—
sors V.G.Solowev and D,N.Zubarev for their kind hospltahty.
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