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T« Datroduction

In the preceding paper "/ / rvefrered to ss I hereafter / we
haxe presented the asmentisl steps of the constructing of diagrem te-
chnique for am arbitrary apin Hemiltonisn by the example of some sub-
cless of spin one Hamlltonlsns,Meing of the considersble physical
interest / see correspanding references in I / Th# rules for drawing
of the graphs,obtained in I,allow us to build up the disgrems for ar-
bitrary iuteraction @nd to srbitrary interaction order.

On the besis of the previous approach,im this paper we proceed
the atudy of the Heisenberg Ferromsguet with unlaxiel crystal field.

In sec. 2 we calculate the correlation functicns-transverse snd
longitudinal /dlagonal /~to order [4/z} .The effective interacticm ob.
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teined in sec, 2 is used to derive the [#2Z) result for the correls-
tion functions in see$, 3,4 and eppendices 4,B.

2, Bffective interaction and (4/2)1 result for the correlation

functions
In this section we consider the correlation functions
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within the Heisenberg Perromsgnet with simgle-ion anisotropy moedel,

i.e.,we anmlyse the limiting case E<20, Kusr30 of the Bamiltonien
7 To1,4~6,12-15 / ¢

Ho =-Z L{h+2.¢Q"%)@% + 0%, At

o A A 2 -l; + 1Y +
V=-22 Toma(Q2dn s dtnsecingadh ol
ot

=M+@W®+®m®+®w\m@+w@, s/

where the circle inatesd of is used in this paper to danote ths
"

operator Q"

.Aceording to /3 / we Qefins the 2x2 matrix Green
function
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where the componente of the matrix are causel Green functions of the
transverse operatora and are defined by
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Corresponding matrix for the trensverse interaction is

V=Y (] 4); = T, Kt

where jm is the Fourier trensform of Juad
Denoting by z_+ the irreducible polerization part of
G-+ 721 4o cen write the graphical equatiun
-, -+
G Tkir)=2 (AT "k S0 \l G kil A
According te the relaticns S7= S & 5% /577 we get the solu-
tion for the Green function / 1a / in the form
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and the componenta of z are given in Appendix A up to order {472} s
i.e.,they involve the internel momentum summetion only.We obtain the
gimiler result for the diagonel Green function /1b/
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vhere Za,o is the irreducible polarization part of K and
is given in App.B up to ovder (i/z)' .
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Effective trmsverse V and diegonal j intersctions
are defined enslogously as in 72
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Fron /11~12/ it follows,they "
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where the zero order result / Appendix A.1,A.7 and B.1 /
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for f—+ snd 20,0 ,respectively, is to be obteined by means of
L 1.8,11,17,19-22 / in the Umit E£E-50 , K> 0 / in the man-
ner aescribed in /7 / 19730/,

The compments of effective trmmsverse Y interaction /11a/
are ropresented la the Appendices A and B with the help of one direc-
ted wavy line Lr. the Tollowing way
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e mark the diegonal effective interactlon /12a/ as follows

M = ovgeo .

If we carry out the enslytic sontinustion 1 Aw. -3 A of the
Bose frequency . A.. into the complex A plane,the sbave result

/B/ for the Green function (3~ ©  can be employed to find
the poles,which correspond to the excitation energies of the coupled
”12" end ,23" modes.These energles A 1 will be complex in general
since the coupled modes ere guasiparticle states with reciprocal life-
times proportional to the imsginery port of  Aiki ,Tne complex so-

Lutions for  Alk) are founa from
el 27T kO VT =
DT () ko =0

- znd dsenpdng of the excitotione correspond to the
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real and imeginery perts,respectively, of Ak »
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Whent 2 ' in /%/ is spproximated by Z glven in

e = .
/13/ we obtein tke reoults of 7% ror G to order {/z)'
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correspond to delta fusctict resonance peaks at the urrenormualised

81in wave energies of the system.



3. Transverse correlaticn function to arder (4/z)"

The matrix self-energy / irrveducible polarization parts / con -
tributicns / dpps & / can be now used to obtedn the (d/z)" cantribu-
G «The calculation }nvolves merely

-%
tiom to the Green function G
ywhere

replacement uf 27" n/8/ by 2 '+ Z'+
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in / A.2 / end / A,8 / gives the contribu~

The sum of diagr
tiona
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reapectively,where
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For the sum of disgrems /A.3/, /4.9/,/4.13/ and /A.17/ we obtain the
expression
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Collecting the diegrams /Ae4/, /Ae10/,/Ae14/ 20 /A418/ we gat
the result
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here
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The cootribution coming from the dlagrames /A.5/,/Ae11/,/4.15/

and /A.19/ teke the form
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where
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The disgrams indicated as / A6/, /A.12/, /A.16/ and / A.20 / contri-
bute to 25 as follows
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The right-hend eide in / 18/ md / 19/ without the fuetor
(L)w. T R B Y +H'::)—" ,reapectively,gives the
average of Q“‘ and Qu scorrespondingly,in the first order.
Hence we obtein the aversge of §*= Qﬂ in the same order due
to the relation Q™+ QT =21Q%,

4, Dimgoreal correlation function to order (J/Z)l
In the approximstion presented in Appendix B , 2 0,0 uppeered
in / 10/ ,ia equal to
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The diagrems in / B.2 / give the contribution
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The sum of dlegromo in / B.3 / is ewual to
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Summing the diegrams in / B.4 / we get

o= s N"%,ﬂwtukﬂ)[ K0t Bl& (e teq)

I

s ngmi+ A D) nleted) |

where
Ay k8 =116 )6 al by~ €, ) g k)] L6 19 P

S DECAYY +2E - KM g -HEIDECQDY Dy, +



+Hem -tz cazyy] -

Collecting the diagrama / B.,5 / we obtain
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The diegrams/B.6/ cemtribute to \/5 as follows
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5. Conclusions

The results obtained in sections 3 end 4 for the correla-
tion functions msy be interesting,when enlsotropy caastant D is
large/l/.'nhsse solutions might be nelpful if one would like tcderive
them within the framework of the method of 115/ or 718/ .Following
Plaidda hs/,vho hes got the result corresponding to that in /2
for the correlation function §-+ in the spproach of the irredu-
cible Green functions,it 1s quite realistic to generalize his method
in order to ocbitsin the corresponding result in our case.Purthemors,it
is possible to establish the bridge between these two methods if we
employ the alternative way of the reductiom of averages due to the

relation / 2. =~ ref. /' 7 19798/,



As 1t may be verified, in the limit of the anlsotropy comnsteant
D50  ,the correlation finctions,obtained in secS.3 and 4,teke

the form of those in /2/.
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Appendix A. Irreducible polarization part componants
of z"up to {irst order
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Appendix B. Irreducible polarization part b3 50
up to first order
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