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When measuring the Mosshauer-effect probability near phase
ransition points,a cornman for different matters phenomenon 

was observed - this probahility showed a minimum at the tran
sition point. For example, such a sagging in the effect pro
hability as a function of the temperature occurs at the Curie 
point of magnets. The most detailed investigation of this ef
fect W:1S done in papc r r'!' for f e r r i t o gn r ne ts Y'lVPcOt"andr 

Y:jFP1AV012 ' ,1 "

The diminishini~of the Miissbauer-eff,>l't p r ob ab i l i t y could 
1)(> nn t u r a l l y connc c t od with a diminishing of the effective 
lh'hyv t crnpe r a t ur o 'I'll' Howr- vo r , i l has nol b ocu c lcn r , which 
iIIicro~;('opic r c.i son this d imi n i sb i nn is ('ilus(·d by. Our- could 
I ry to o xp l a i n t lu- CII:lllg(' of T I ) hy t lu- ror r c spond i ng c h.rngo s 
ill tl u: plro no n ~;p('('trulll owill!~ to t lu- .rp pca r nnc-v of :1 Illilgnptic 

o rd er , IluI, ,'IS i s shown by :1 numho r 0\ i ndc-pr-nd c n t c-xpe r i>
 
\1\('111" ..•. /., t lu- rel,ll iv.· "h:llll',(' of p ho no u Chdl'ilctvri~;tics b(·-


low I Ill' Cu r i « poilll T, do('~; not ('X('I'I'd I'X :1'; .ompn r cd with
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In the present paper, the point of view is proclaimed and 
proved according to which all the phenomena mentioned above 
Ire caused by one cornmon reason - the heterogeneity of the 

matter. This heterogeneity either is connected with the appea
rance of heterophase fluctuations near phase-transition po
ints 114- lEI , or is directly due to the neutron irradiation 
of the matter. 

Really, the fact that in the vicinity of a phase-transiti 
on point the matter is, generally speaking, a mixture of com
peting phases was repeatedly demonstrated by various methods, 
including the Mossbauer spectroscopy. The existence of a non
magnetic phase in a magnet at temperatures T < T , or vice e 
versa, of magnetic clusters in a paramagnet above Te was 
clearly fixed by the fonn of the Mossbauer spectrum having 
side by side with the sixline magnetic component the single
line component corresponsing to the paramagnetic phase. The 
presence of heterophase states in magnets near the transition 
point magnet-paramagnet was experimentally checked by means 
of the Mossbauer spectroscopy for a number of matters: it Wil~; 

[ · F' 119- "11" •.ound t n e and Ni ,~ , r n the Isotope of i"ewlth sp i n
 
1"2/ . fO'V 1"1/
3 / 2 ~ , III the alloys ZllxNil_Xl<'e:!()'l~' and 1\ F'c S" ~', and 

other ma t c r i ill s , ,

The c-x i s t onc c of clusters of competing phases near t ho 
t ra ns i t i ou po i nt \('rroelectric-parael('ctric is also vo r y w('1 
known for rnnn y lernw I ('C t ric ~,,1 :!;,- ~HI . 

The pr('S('IlCl' 01 il m i x t u r r- or s('v('r;1! pllilS(' w i t.h dill('I'CIII 
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~n which wa is the concentration of the phase a, Wa is defi 
ned by minimizing a thermodynamic potential/14.181 ,fa is the 
effect probability for the corresponding phase, 

fa = exp( - 2 Wa ) . (2) 

the Lamb-Mossbauer factor being 

T /2T
2T2 a 

W
3k 

( 6J cth (,) d (,) , (3)a 
mT 3 oa 

here k is the gilmITIa-quililtum wave vector, m is the mass of: a 

Miissbauer nucleus, T is the effective Debye temperature fora
 
the considered matter in the phase ill the case of a mixture
rt 

of' s cvu r a l phasl's,T is Cllllll('('ll'd w i t h t lu- Dc'hyl' temperature 
, , I' I I a I I'.'11\ ( II) () l '(' pu r« p lil8(, h v t II' 1'1' ;11 1011 

(14 )T 
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/ 2 11 magnetization appear • At the critical point itself both 
the phases are indistinguishable, so x = 1/2. The nuclei of 
the ~aramagnetic phase survive below the critical temperatu
re 11 -241 down to the lower nucleation point Tn' The width of 
the heterophase region observed in experiments 

8T .. (T ~ - Tn) / Tc ' 

varies from one matter to another. For instance, in Fe and Ni 
this width is of the order 8T _ 10-3 (see / 19 ,201 ), in the 3/2
spin isotope Fe / 22 / and in the alloys ZnxNi._xFe204/23/ the 
coexistence region of the antiferromagnetic and paramagnetic 
phases is characterized by aT _10- 1 , in the antiferromagnetic 
alloy K.FeS2 the paramagnetic phase is present at all tempera

= 0 / 2 41 tures T> 0 disappearing only at T • Therefore, the 
concentration of the paramagnetic phase at these characteris
tic points is 

x( Tn ) = 0, x(T ) 1 x( T') = 1. 
c	 n2' 

The variation of the e f f r-c t pr ob ab i l i t y (6) for the critical 
point fe' where x = 1/2, can he found using f'(js.(I)-(!l),!tP\1C(·, 

T c. . c TO' 
1 ':< {r~'4 (0) - 1. 

[; { (--)	 (I) 
2 rM(O) - 1. T ,. T ' 

" D 
ler r i 111, I 1 ICompa r e (7) with d;I!;1 Oil ('rrltp-g:lnll'ts Willi 1(' 1'(' ;IIIV(' 

width of t ho hl'll'roph;I~;(' r('j,inn I'lT .. 10.:1 a url { (0) 0.7. 
Then (7) g i v(' S 

M 

.- 0.1 . l' '1' . 
II 
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"IlIllI11'1111111 i"II I'oilll \1.1''' ,'11'(' 1111110'11 1111' 11/11111'. 

<:illl'IlIlIll' II"W II,,· d i ni i u i uh l ng "I tl ... Mi\lIl1hlllll'l 1'11".-( 1"" 

habi lily nllt" ill:l"iill illl', ,\,,1 i":1 h v l n n t n(,,,llOIl~I, '1'111' 11'111,11 
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'1'1)('11 (I.) v i o l du 

,1

T{ 1 + W, « TO'
8f(x) =--x (9) 

1 + 2W, T » T D' 

where W is the Lamb-Mossbauer factor for a pure phase, 

T /2T { 3k
2
18mTD ' T« To ' 

3k2T2 

)
w --3- ! wcthwdw = 3 2 

mTD	 3k T/2m T ' T » To'D 

As far as practically always 

2
k / mT « I,o 

then W« I, therefore in place of (9) we have for all tempe
ratures 

8(	 x) .,. - X (x «1). ( 10) 

In the experiments on ferrite-garnets 1131 the dependence of 
qUilntity (6) on the concentration of the disordered (amorphi
sp<l) phase has been analyzed at temperaturefl from 80 up to 
h70K; the v a l ue of the c onr-en t r a Li cm being varied in the in
t or vn l x ::: 0.0'> - O. J ow i ng to vn r iar i on s of irradiation do
sl's. The o xpc r i me n t a l data!13 ' within r ho ac curac y of measu-: 
r emen t s (11%) coincide with t lu- t he-o r o t i ca l r e l a t i on (10). 

Such a p,olld ap,rcpml'lll w i t h ('xIlI-rillll'llt conf i rms t nn t in all 
11](' considered cases t lu- d i mi u i s h i ug o f the Miisflhnuer-effect 
p rob ab iii t Y call 1)(' ('XP I a i 11I-d /II-! .111(' 10 (HIe c ormnon r e a son > 

t III' hl'l " rllgl' Ill- i t Y II f 111(' mn t I (. r s • 

AI :KNOWI,I-: IlCI-:MI';NT 

11111 VI'I'V 1',fall'llIl III M.N.IIHI"'lInky l o r II dl'tllill'd discIII-!- 
~11'1I1 III M;h~dr/IIIl'r ('KI' •• "jlll('IIIII. 

III'; "\0:Ill'; N(: I-: ~; 

1 
I. AI('knl'('v I..A., <:1 III. ill 1'.1.., IItlllC'IIfIiIY M.N., (:ryazllov M.R. 

~;ov. I'i /11111. .1. I':k lip. '1',." I • "i Z •• 1'1/ I, II" 1'. }I/') • 

Il,'	 Will ':.A,. III ,,"'dll'IIIi1' B.N. ,1.Appl.l'hYI1 .• llHr!!, .\ 'I , 
I' .1.'11 . 

I.	 11111 I ''1 1r11'" q '." I W., 11,-11111111 .1. 'klv.l'hyll.!\l·1 a, 11/II1\. I, I , 
1'.1,1,11 . 



Moran T., LUthi B. - J.Phys.Chem.Sol., 1970, 31,p.I735.4. 
LUthi B., Moran T., Pollina R. - J.Phys.Chem.Sol., 1970,5.
 
31, p.1741.
 
Dever D.J. - J.Appl.Phys., 1972, 43, p.3293.
6. 
Aukhadeev F.I.. , Zhdanov R.M., Teplov M.A.,Terpilovsky D.N.7. 
- Sov.Fiz.Tverd.Tela, 1983, 25, p.71.
 
Bhide V.G., Multani M.S. - Phys.Rev., 1965, 139, p.1983.
8.
 
Meissner G., Binder K. - Phys.Rev., 1975, B12, p.3948.
9.
 
Binder K., Meissner G., Mais H. - Phys.Rev., 1976, B13,
10. 
p.4890.
 
Uspensky M.N., Artemiev N.A., Gryaznov M.R. - Sov.Kristal-
II. 
lografia, 1976,21, p.605. 
Artemiev N.A., Uspensky M.N. - Sov.Kristallografia, 1978,12. 
24, p. 85 1.
 
Sinitsin S.V., Spirin A.N., Uspensky M.N. - Hyp.Int.,
13. 
1986, 29, p.1217. 
Yuk a l ov V. 1. - Sov.Teor.Mat.Fiz., 197h, 26, p.403.14. 
Yuk a l ov V. I. - Ph ys i c a , 1981, AI08, p./I02.15.
 
Yuk a l ov V.I. - Phys.Rev., 19B,), 1132, p./I'lh.
16.
 
Yukalov V.L - Pllysica, 1987, AlliI, p.3,)2.
17.
 
Yuk a l ov v.j . - phys.Lett., 19B7, AI2'), p.q').
I R.
 
I'n'slOI1 R., u.mnn S., Ih'b(,rle J. -, I'hys.HI·V., \Clh/, I:IH,
II) • 

p.2207. 
Dash ,I.C. - l'lIys.R,'v.LI'I (.,/0. Ilown rd Il. (: ., liun l n p II. 1). , 

Ill/,cl ,	 1'), p.h2H. 
KlIlIll'isllill V.F., lV;1110V n.A. - S,.v.Fiz.M"t.MI'I., I'i/'"2 I.
 
II () • p. I :Ill'} .
 
Wil'krllnn 11.11., 'lr o z z o l u A.M., \.Jilli;lIl1:; 11 ..1., llu l l C.H.,
n. 
M('ITil F.IL l'hy,;.H('v., 1'11,/, I','" p.',/d. 
Ill' II '1'. M., 'I' : :I ' "l', I'. 1<' I' h y :; • I{ ( 'v ., I 'I H), 1\/", p , UVJ!L:'1. 
I' (. I r. du 'v:; k i i ( ; . A ., :;; ih l i 11; I K. A ., I I" 11111 i k II V V. I' ., VII 1:' I, . 
k o v I.A., 1<1 i uu-uk « A.C. l'IIV,;.~;lilt .:;,,1., I'lH/,A/O.I'."Il/. 

J' Hil',;IIII'"lli A" 1'0111(,1','111,111,1. I'lly:;.H,·v., I'IHO, ILII,I'.:'I,HI.
.,' i . 

111'1l,,1"'IIIilll ,I., l~i)".IIII()IJli A. 1'llv:I.I{,ov., 1'1111, 11/I"p./I')."'.'.'1,.
 
IIrll"" A.D .• (:,'wl,·y H.A. :;II'IIl'IIII';l1 l'II;lHI' 'l'1;11I:;il i"ll:i,
.' I . 
'l'ilvl,,1' .\11.1 1,'I,III<'I.'i, 1,111111"11, 111/11. 

" . AI"il>l'''v V.L., l'I,d,id,1 N.M., ::lilllll'liI'"vj" ::, ::",III",iI1f', "I'1\1 

N"IIII"IPI h v ',"'11",,1",'(1 i,'n (III HII1:"iillJ). M(\.',,'IIW, 1'1/\.'" 

I':II.' I!',' i. I I (\ III i .'d . I I . 
A . ~1..	 I,,' v iii II H. / ,.' 'I . 110- I (\v 1\. I'., !. v,' ,',.I i II A. I,' ., " ;I 01 "1111 .'I" v II 
I II ~1.I)',II" 1.'1 ( i II 1111',01 i'·III.11 i,""11 T'ru u u i t illll!1 ill ILl .. ' 1':.\1 

ni""l. ~l"!II'IIW, NiHiI'il, Iq/q, 

\1), ::illil,"ill ::,\!" :;I'il ill A.N., 11.'i1"'II"\'v ~1.N, "YI"IIII" 

Iql\t, •	 ."), 1',1 11,'l,
 

1(,"'" iv, ," I, V I', iI 1 I lid, i IIf', lit'\lill I IIii' III
 

1111 AII)',II:11 111.1'111/1, 

h 

IDKilnOB n.H. EI7-88-S82 
BepOJiTHOC'I'h 3¢¢eKTa Mecc6aY3pa 
AnH reTeporeHH~X Be~eCTB 

Hc crtenoa auo COBMeCTHoe BnmIrIHe r-e r cpodiaaasrx tPnYKTya
Iun'1: If ¢OHOJilfbrX B036YJK,IJ;eHHH aa peure Tot.JHble 11 MarHHTHbJe 
CIlOHCTBil ¢eppoMarHeTl1KoB. ,llnH BBer:\eHl1H ¢OHOHHbIX rrepeMeH
lIHX II CIIonb30BilHa npcuenyp a , c oxp ilHHIOIl(ilH TpaHcnHI~HoHHYIO 

Cl1MMf' rpuio , Crm ao asre rrepeMeHHble p ac CMaTpHBalOTCH B rrp116nl1
)j(CIHH1 Tep-Xaapa 11 B rrpH6nl1JKeHl1H cp erme r o norra . HaXOAl1TCH 
lIepeHOpMHpOBKa CKOpOCTl1 .'lBYKa, 06ycHOHfTeUHaH KaK CflHH
¢OllOlHlOH CBH:3blO, TaK 11 reTepO¢a3lfbIMII IPJIYKTyaQl1HMH; 'wr
ncunuc Ol~eHKl1 rrOKa3bIBa1OT, 41'0 rIOCJIl'l\IIIH' I1I'pilIOT p eurruouryro 
pOJIh I'UJIH3H KpHTHLJeCKoi'1 TO'IKH. Bhlt.)HCJ1CII,. Ill'pOffTHOCTh :)ltJ
4Jl'K'I'a Mt'cc6ay3pa H rrpel\JIOJKCIIO 061,Hl'II('IIIH' o1lIOMallhIlOI'O JI(lo

1'116<1 1\ ,),O'lKe nc-p e xo.na .
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0Vl5B1 •
 
llp enpsorr 06'bei\HHeHHOI'o HHeTHTyTIl HilePHhlX HccnenoB8HHH, ,Uy6H8 1988
 

-----------------_.---'--' 
Y"II,II "V V.I. I': I I-H/l-',/l)
 

Mn~;:II>;"I<'I- 1-:11'(·(" l'r"I>:t!, iii I V
 

I "I' ",'11·1-")·.. ·111·')(1;; M:l1 I'T:;
 
All .ui.i l v.i i » I,; ",iv"11 ,01 1110' I,oll"will)', t wo q"l'~;Ii""'i; 

III<' ,'i:W,",il!}', "I II ... ~1ii,;:;I,;I<,,·I' ,,11",'1 i'1'"l>id,i 1 i t V wllil'll 

llil:; 1"""1 ,,1"i"1 vI'd ill 01 i I I "I "111 111:11 I" r'i ill 1'11:1:;"" I 1';111.'; I 

f i'"1 I'"illll' """11,1:1 III;!}',II<' I 1'.11.1111,1)',1,.'1,1"11'10'11'1'1 t i,' p:ll;l 

,,1"1'11 i r: ,11101 1""1 i'·I1I.11 i"II:l1 II1.1f',II,·1 i,· I t,lIlnil i'"I:;; II", 

d i mi u i r.l r i u r; "I r h i n 11I1d',lIlilll',' I"'illlllill', 11""' iIT.ldi.1 
I i'"1 "I :;,01 i t l . II III :;II"WII 111,11 II", oIillll"i:;Jlil!}', "I 1111' 

~t", 1 ,d 111110' I I' II "" I 1'1 "I, n I,i I i I v III iI II I I",;,,' ";""':; ,'; III I> (' 

\'111'1 II i 1,..<1 h v n """1111"" I ,';I'i'"' II", 1u : 1"I "}·..·IIl· i I V "I II", 

11"111"1. ('"I",t1,11 i"II~. Ilinoli' 1,'1 IIII' 1111);/111" ""I)',11l'I 1';11,1111:1)'. 

110'1 .u u l 1"1" ,,,,lid w i t h t"I',I""', "I oIi',"ld,'1 :;11""" iI III"" 

.1)',1 ""111",,1 Willi ""1"'1 i 1111'111 

TIll' l"vI',,1 11'.111 I"" 11,1'( I",.,,, 1"'11"11111'.1 ,II II", I,;t!",r:ll" 

rv OIl 'l'1"'OI.,'lll"t1 I'IIYIIII", "NIL 

1''''l'li"t "I' Ih,' ,1"1"11".111,,,,. ',,1 N, u- I"", ",.•,·",,'h ""1,,," I !lH/\ 


