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«CynepKpHTHIJeCKaSI» TOIJKa Ha cpa30BOH AHarpaMMe reMaTHTa. _ . 
BO BHemHeM MamHTHOM IlOJie 

IlpeACTaBJieHhI pac11eThI .. cpa3oBo:u •• AHarpaMMhI, cmI3aHHOH c 
OpHeHTaqHOHHhIMH, •nepeXOAaMH reMaTHTa' (a'- Fez03) npH TeMnepaType 
HH)Ke TOIJkH MopHHa B MarHHTHOM noi:re, nepne~HKYJISipHOM OCH ;BTOporo 
nop~Ka. II pH H3MeHeHHH nepBOH KOHCTaHThI aHH30TPOilHH, COOTBeTCTByJO
m;eM yMeHhmeHHJO TeMnepaTyphI, cpa3oBasi AHarpaMMa, COAep)Kam;asi cpa30Bhlii · 
nepexoA nepBoro poAa, TpaHccpopMHpyeTCSI B AmirpaMMY c ABYMSI 
'TpHKPHTHIJeCKHMH H OAHOH KPHTHIJeCKOH TOIJ~aMH. IlpH onpeAeJieHHOH TeMne:
paType ( - 180 K) 3TH TOIJKH CXOASITCSI B OAHY, «cynepKpHTHtiecKyro» TOIJKY, 
om,eAHHSIJOm;yro CBOHCTBa KpHTHIJeCKOH H TpHKpHTHIJeCKOH TOIJeK. 
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. Pa6oTa ~hIIlOJIHeHa B Jla6opaTOp~H HeHTPOHHoicpH3HKH HM. M.M;Cl>paHKa 
_OM5IM. . . . . . 
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IlepeBOA aBTopa 

Nietz v:v. 
<<Supercritical>> Point on Hematite Phase Di~gram 
in External Magnetic Field 

P17-94-428 

Calculation ofa phase ,diagra~, con~ected with the ori~ntati~n transitions 
of hematite (a· - Fe20 3)ata temperatur~ lower than_a Morin poin_t_ in the 
external magnetic field, normal to the second order axis is represented. At the 
change of a· first anisotropi constant, corresponding to · a decrease of 
temperature, the phase-' diagram with the first order phase transition is 
transformed into the diagram with two tricritical and one critical points. At a 
definite . temperature (-180 K) these ·points meet together into one 
<<Supercritical» point. This· point comtiines the properties of critical and tricriticai 
I , . 

points. · 

.Th~ investigati~n has been perfol"Illed at the Frank Laboratriry of Neutron 
Physics, JINR'. . . , . 
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TToBe)leHne reMaTHTa ( a.-Fe20a ) B MamHTHOM none, CIDI3lll!HOe C opnenTaUHOHHbIMH 

cpa.30BblMH nepexonaMH, H3y<laJIOCb B MHOfO'IHCneHHblX TeopeTH'ICCKHX H 3KCnepHMeH

TaJibHblX pa6oTax. B OCHOBHOM H3BeCTHbl qla.30Bble llHarpaMMbl B CJiy<lruIX, KOfJ{a none 

napaJIJieJib!IO OJIIIOMY H3 Tpex CHMMeTpH'lllbIX nanpaBJieHHH B KpHCTaJIJie ( OCb TpeTbero 

nopa11Ka, ocb BToporo nopa11Ka n uanpaBJieime, nepneu11nKympttoe 3THM ocaM). H:cxo)la 

H3 Ka'lecrneHHbIX coo6pa)Keunii: 6bmn noCTpoeuu cpa.30Bb1e nnarpaMMbI nptt HaJIH'IHH nnyx 

H3 OTMe'!eHHbIX KOOpllHHaT!IblX KOMnOHeHT ~amHTHOro nom
11

•21• OllHaKO 'IHCJieHHble. 

paC'ICTbl C KOHKpeTHblMH 3Ha'leHHaMH napaMCTpOB, H3BeCTHbIMH llJia reMaTHTa, no3BOJIHJIH 

B naHHOH pa6oTe o6uap~Tb oco6e11110CTH, KOTOpbie, no MHeHHIO aBTopa, He H3BeCTHbI B 

npyrnx cnyqruix · cpa.30BbIX nepexonon. 

TTpoauaJIH3Hponau TepMOllHHaMH'leCKHH noTeHunan
131

: 

(1) 

n MalliHTHOM none ( Hy, Hz ) (OCb z uanpaBJieHa no poM6osnpn'lecKOH OCH KpHCTaJIJia, 

ocb x - no ocn nrnporo nopanKa). TTpn 3TOM npette6peranocb nttnapnauTaMH 

:J(zx +ilS -(lx -usr,: ~f(zx +ilS +(lx-uS},; 11 (zx +ily)6 +(lx -ilSl 
BBHllY HX MaJIOCTH. TTpn TeMnepaType, llOCTaTO'!HO ynaneHHOH OT TN• KOHCTaHTa D, 

onpenena10mrui BeJIH'lnny napanpouecca npn neii:crnnn nom 

cymeCTBeHHO 6onb11Ie o6MeHHblX KOHCTiuIT A, B H C. TT03TOMY 

nnnapnaHTax MO)KJJO nono)KllTb [2 = l/ - m2, rne //(T) 

BllOnb BeKTopa I, 
no ncex o6MeHttbIX 

- KBanpaT BeKTopa 

anTncpeppoMamCTH3Ma Hll)Ke TO'IKH MopHHa B OTCYTCTBHC 'nom. .QJrn npOCTOTbl npnMeM 

l/ = 1. B HIIBapnauTax neo6MeHHOro nponcXO)l(JleHtta BBHllY HX OTHOCHTCJlbHOH MaJIOCTH 

He y<!HTbIBaeTca H3Metteune a6comOTHOH BCJIH'IHHbl BeKTOpa I, T .e. BMeCTO 111 

ncnonb3YCTCH ilol· MHHHMH3Hpya npn 3THX orpaun'!eHttaX Bblp~eune (1) no ·m. 
nonyqaeM ( 0 - yron Me)l(Jly I n ocbIO z, (/J - yron Me)l(Jly npoeKuneii: I 11a 6a.3ncHYJO 

IIJIOCKOCTb H OCbIO X): 

F(0,rp) = £!.cos2 0 - ~cos4 0 +-
1
-[_!2__(Hy sin0sinrp + H, cos0)

2 
+ 

2 4 2GG+D 

+2Hyp sin0cosrp - P2 sin2 0 - H/ - H/] , 
rne G = B - A - C. 

(2) 

H:cnonb30BaHbI cnenyiomne 3Ha'le11na KOHCTauT: P = 21·HP 3
141

; G = 18.3·106. 3 

ncxo)la H3 311a'lettna X.1 ( 0 = rt/2) = 1/G = 19.5·10·6 spr / (fc·3-r) 
151

); 



• 
D = 36·109 3 (ucrroJib3Y.ll 311aqe11ue Xiii ( 0 = 0) = 1/( G + D) = 10-8 3pr / ( rc·3-r) , 

16/ 
B3.llT0e H3 TeopHH M0JieKyruipl!0I'O IIOJI.ll); g = 120 3 • 

3n1 K0IICTattTbl B3aHMOJleiiCTBIDI B paccMaTpHBaeMoii TeMnepaTypnoii o6JiaCTH HIIJKe 

T0~H MopHHa TM = 260 K MaJI0 H3Mel!ll!OTC.ll no cpam,eHHIO C KOHCTaHTOii 

/6/ 
attH30Tp0IIHH a, KOT0pa.ll IIpH II0Bbiillel!HH TeMnepaTYPbl YMellbIJiaCTC.ll OT 208 3 ,!10 0 

OOJIH3H TO~ Mopuna. Ilo3TOMY B paccqcrax BapbHpYfOTC.ll T0JibK0 311aqe11IDI a. 
,!J,rnI orrpe,11ene11110CTH rronaraeM, qTO Hy > 0, Hz > 0: B CJiyqae Hy = 0 npu 

B03paCTattHH Hz peaJIH3YCTC.ll nepexo,11 nepBO~ po.11a H3 naqaJibll0I'O C0CT0.llllH.ll 0 = 0 B 

C0CT0.llHHe (02 ,0.,2) = (90°,180°). Ilp~ llaJIHqHH •K0MII0HellTbl Hy C H3MeHeHHeM II0JI.ll 

311aqe11ID1 (01 , rp 1), cooTBCTCTBYIOlllHe · naqaJibH0MY cocro.llHHIO, H3MellllIOTC.ll, cooT-
. . 

BCTCTBe11110, B ,11uana3011ax [O, 90°] , [270°, 180°] H nepexo,11 B_ cocro.llnue (02, <p2) 

ocyrnecTBJI.llCTC.ll KaK q:Ja30Bb!H nepexo,11 nepooro llJIH BToporo po,11a, B 3aBHCHM0CTH OT 

311aqe11ID1 Q H C000TII0illeHIDI, MelK,!ly K0MII0HeHTaMH IIOJI.ll. 

,!J,rnI naxolK,!leHIDI ToqeK na6llJ!bllOCTH, T.e. rpattHU cyrnecTB0BallIDI TepM0JlHHaMHqecKHX 

MHIIHMYM0B, pemaCTC.ll CHCTeMa ypaBnenuii: 

aF 
-=0 
iJ0 ' 

(3a) 

aF -=0,· 
aq, 

(36) 

a
2 
F . a

2 
F -( a

2 
F )

2 

= 0 . 
iJ02 aq,2 iJ0Bq, 

(3B) 

.[vuI q:Ja30BOI'O C0CT0.llllIDI ( 02, {p_,2) = (90°, 180°) 3Ta CHCTeMa CB0,!IHTC.ll K ypaBneHHIO 

0KpYJKII0CTH: 

H2+[H _.!_(aG-/3
2 

_/3(G+D)J]
2 

=.!_(aG-/3
2 

+/3(G+D)J
2 

(4) 
z Y2 f3 D 4 /3 D 

,!J,rnI ,11pyrnx B03M0JKllblX COCTO.llllllii nax0l{.llTC.ll q11CJieHHble pemeHIDI CHCTeMbl 

ypaB11e1111ii (3). ,!J,rnI l!ax0JK,!lellIDI TQqeK q:Ja30BOI'O paBI!0BecIDI paccMaTpl!BaCTC.ll ypaBnel!He 

F(0j,q,J = F(ei,q,i) (5) 

n.rrn JlByx COCTO.llllllii,: y,110BJICTB0p.ll!Ollll!X ypaBI!el!IDIM (3a), (36), np11 ycJI0Bl!I!, qTQ JlJill 

Ka)K,!I0I'O 113 lll!X Bbill0JillllCTC.ll HepaBel!CTB0 

a
2 
F . a

2 
F -( a

2 
F )

2 

> 0 . 
iJ02 aq,2 iJ0Bq, 

(6) 

Ha p11c. l npHBe)lellbl pe3YJibTaTbl paccqCToB npH a = I 00 3. IloKa3allbl JIIIIIIDI. q:Ja30BOI'O 

paBI!0BeCIDI, 3I1aqe11ID1 yrJia 01 B M0MellT Jl0CTl!lKCIIIDI paBH0BeCIDI, rpattHUbl 

cyrneCTBOBaHIDI MCTaCTa6llJ!bllblX COCTO.lllll!H H C00TBCTCTBYfOlllHe 3l!a'leHIDI yrJI0B 01 II fP1• 

2 

\ 

;._. ,· 

•1 
)~ 

'\ 

IJpH YBeJUfiCIIIIH Q, qT0 C00TBeTCTBYCT YMeHbIIIeHIIIO TeMnepaTypbl, o6JiaCTb cocyrneCT

B0BaHH.ll q:,a30BblX COCTO.llHHii CYJKaeTC.ll. HanpHMep, na pHc.2 npe,!ICTaBJiena q:,a30Ba.ll 

nuarpaMMa npH . a = 145 3. Macmrn6 He ll03B0JI.lleT YBHJleTb, 'IT0 Kaca1111e JIIIIIIIH 

Jia611JibllOCTII 3l{eCb ewe ne l{0CTHrnyro. 06 3T0M CBlll{CTeJibCTBYCT II0Be)leH!Ie yrJI0B 

01 H rp 1 • K0T0pbIC ne Jl0CTHraJOT CB0IIX npeJleJibllbIX Jlla'ICIIHH, C00TBCTCTBYfOllll!X 

C0CT0llllHIO ( 02, {p_,2). 
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P11c. l <l>aJOBa.ll nuarpaMMa np11 a = 100 3. 

Q60311aqcml.ll ( na 3T0M II na II0CJIC,!IYJ0llll!X 

pucynKax ): ···•- - rpa1mua cyn1cCTB0Bamrn 

coCTo.llHHll ( 01,<p1 ); ··•:• -coorneTCTBYJ0IIlHe 

3Ha'lel!l!.ll yrna 01;-+- - C00TBCTCTBYfOlUIIC 

311aqc11H.ll yrna fP1: - rpanuua cyrne-

CTB0BaHl!ll C0CT0.llllllll ( 02, IJ'i); -■ -Jilllll!ll 

qJa30BOI'O paBH0BeCH.ll JlJI.ll ,!IByx COCTOllIIIIH; 

·G C00TBCTCTBYfOlllllC eii 3Ha'ICHl!ll yrna 01. 

80 ll= 145 0e 
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Puc.2 <l>moBall nnarpaMMa npu 

a = 145 3. Bo BCeM )lllalla30IIC 3Ha

'1e1111ii Hy OT O no 106 K3 llpll 

113MCHCIIIIII Hz np0IICX0)ll!T nepcxon 

ncpnoro pona MClK.!IY C0CT0llllllllMII 

( 01, f/J1) II ( 02, IJ'i) = (90° ,180°). 

Ha pHc.3 II0Ka3alla q:Ja30Ball nuarpaMMa npH npc)lCJlbll0M, IIH3KOTCMI1Cparyp110M 

111a'le111111 a = 208 3. Ha ncpBbltt BJ[TillJl Ka1aJI0Cb 61,1, npu c6m!JKCIIIIII JIIIIIIIH 

Jia6llJ!bIIOCTH OIIH l{0JIJKllbl 11cpciin1 B KaCaTCJibllb(C ,11pyr K npyiy. o6pa3yll npu :'>TOM nnc 

paCX0,!l.lllllHCCll nnpaB0 II BJICB0, 110 Mcpc ym:.IUl'ICHH.ll a, TpHKpl!Tll'ICCKIIC T0'IKII. Ho :'>TO 

neiiCTBllTCJibllO TaK TOJibK0 JlJill "npanoii" Tpl!KpHTH'leKoii T0'IKII TI. COOTIICTCTIIYJOillCH 

6oJibll!HM 311aqe11m1M Hy. IIapaMCTpb( 3TOii TO'IKH (cM. p11c.4) npu a = 208 3 cJicnymnu1c : 

HyTI = 111 K3, Hzn = 80.6 K3. 

3 
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Pnc.3 <l>a:ioBrui irnarpaMMa rrpn a = 208 3. 

Tl, T2 ·-TpttKpMTH'iecKtte TO'iKH, C - Kptt

Ttt'ieCKrui TO'iKa. Me)l(Jly TO'iKaMH Tl n T2 

- QJa30BbIH rrepexo.11 BToporo po.11a. 
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Pttc.4 l.lacrb QJa:JOBoii ,!lttarpaMMbI 

rrptt a = 208 3, COOTBeTCTBYJOIUIDI 

6oJibillHM 3Ha'ie!IIDIM Hy. ITptt Hy > 

111 K3 ttMeeM rrepexo.11 rrepBoro po.11a. 

"CJieBa" CHTyauIDI 3lla'iHTeJibHO CJIO)KHee. Ha pnc.5 H 6 B YfleJIH'ieHUOM MaCll1Ta6e 

IlOKa3aHa COOTBeTCTBYJOIUIDI o6JiaCTb Q)a30BOH ,!lttarpaMMbl pMCyttKa 3. ITOMHMO JIByx 

OCHOB!lb[X .cocrmrnnii BOJHHKaeT TpeTbe B03MO)Kf[Oe COCTO.HHHe, (03,(f)3). CooTBeT

CTBYJOIUHH 3TOMY COCTO.HHHIO MHHHMyM 1apo)KJlaeTC.H ua 0Tpe3Ke ( T2-C ). JlttHIDI 

( m-s-C ) .HilmieTC.H Bepxueii rpattnueii cymeCTBOBaHIDI MHHHMyMa COCTO.HHH.H (01,(/J1) • a 

Ha JIHHHH ( n-T2-s-r) 3apo)KJlaeTC.H, rrpH B03pacraunn Hz, MHHHMYM COCTO.HHH.H ( 02 '(f),2) == 

(90°, 180°) H, CJie,!IOBaTeJibHO, ( T2-C-s ) - 3TO o6JiaCTb cocymeCTBOBaHIDI COCTO.HHHH 

(01,(/J1 ) M (03,(f)3). Ha 0Tpe3Ke ( F-C ) BbIIIOJIU.HeTC.H. YCJIOBHe paBe!ICTBa IIOTeHUHaJIOB 

3THX cocro.Huttii. CttMMeTpttn cocro.Huttii (01,rp1) n (03,(f)3) OJIHHaKOBbI. C - KpHTtt'iecKrui 

TO'iKa qJaJOBOro nepexo.11a nepBoro po.11a Me)l(Jly 3THMH COCTO.HHIDIMH. Ha 0Tpe3Ke ( T2-r ) 

npOHCXO,!IHT Q)a30Bblll nepexo.11 BTOporo po.11a Me)l(Jly COCTO.HIIH.HMH ( 03,(f)3) M (02,(f),2), 

rrptt'ieM ua yqacrKe T2-F ) COCTO.HHHe (03,(f)3) }[BJl}[eTC.H MeTaCTa6HJibHblM ITO 

oTHoilleHttIO K (01,(f)1). Ha oTpe3Ke ( p-F ) paBHbI noTeuuttaJibI COCTO.HHHH (01,(f)1) M 

(02,q:>2). 

To'iKa T2, B KOTOpoii CHC'feMa ypaBHeHHH (3) Y.!IOBJieTBOp.HeTC.H M.H JIByx COCTO.HHHH, 

(02,(f),2) M (03,(f)3), - He THIIH'llla.H M.H QJa30BbIX nepeXO,!IOB TpHKpHTH'iecKa.H TO'iKa, T.K. 
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·~ 
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!~ 
[1, 
I 

lleT HCXOJl}IIUeii H3 uee JIHIIHH paBHOBecIDI ,!IByx peaJibHbIX QJ1!30BblX COCTO.HHHH, 

COOTBeTCTBYJOIUeii rrepexo.11y nepBoro po.11a. 3To CB.H3auO C TeM, 'ITO lleT o6JiaCTH 

cocymeCTBOBaHIDI 3THX COCTO.HHHH; paBeHCTBO rrOTeHUHaJIOB rrpn (03,(f)3) M (02 ,(f),2) 

,!IOCTHraeTC.H, KOf,!la npn ( 02,(f)2) noTeHUHaJI MaKCHMaJieu. 

80 Im 

(l) 

N In :I: 

\,. 

... i«.'i('i;~._Y,,,:;._, 

·····r2···· 

r Pttc.5 l.laCTb ¢a:ioBoii .11narpaMMbI rrpn 

a = 208 3, COOTBeTCTBYJOllla.H MaJiblM 

311aqeHIDIM Hy. Htt)KH}[}[ KpttBa.H M.H yma 

o--~-~-....-------1 

01 COOTBeTCTBYeT QJa30BOMy paBHOBecHIO 

Me)l(Jly COCTO.HHIDIMH (0],(/J]) M (02 ,(f},2), 

CJie,!lj'IOlUa.H - TO'iKaM Jia6HJib!IOCTH co

CTO.HHIDI (01,(f)1) , BepXH}[}[, ~6muaqeu

lla.H CBeTJiblMH 3Be3,!IO'iKaMH, - TO'iKaM 

na6HJibHOCTH COCTO.HIIIDI ( 03, (f}3). 

0 4 Hy 8 

68 I ~ /r I 
Hz 

p 

64 

66 · .... _ , ............... . 
······; ; a:208Oe 
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Pnc.6 l.li,tCTb ¢a:ioBoii .11narpaM

MbI B6JIH3H KpHTH'iecKOH TO'iKH C 

(puc.5 -B YfleJIH'ieHHOM MacIIITa6e). 

3Be3,!IO'IK.aMH IIOKa:Jaua ' JIHHIDI 

3apo)KJleHIDI MHIIHMyMa .• coc:i:o.HHIDI 

(03,(f)3). B TO'iKe F paBHhl rroTen

UHaJibI BCeX Tpex COCTO.HHHH.'' ITpu 

3TOM 01 = 27.1° ( CM. puc.5 ), 03= 

90°. 



qT06bi He3alllICHMblM o6pa30M Y.llOCTOBepHTbCil B TOM, 'ITO COCTOi!Hlle (03,<p3) lI 

CBa3aIIHOe C HHM ycnm1rneHHe qla30BOH ,llHarpaMMbl He JIBJU!eTCJI pe3ynhTaTOM 

HeKoppeKTHoro perneHtta .llH<p<pepeiiuuanbHhIX ypam1eHuii:, Ha puc.7 npuBe,lleH n0Te11uuan 

F(0,<p) npu JHa'leHnax: a= 200 3, g = 120 3, Hy = 8.9·HP 3, Hz= 65.084·HP 3, 

COOTBeTCTBYJOIUHX 06naCT11 cocymeCTBOBaHHa COCTOi!HlIH (01,'P1) lI (03,<p3). ,[{Ba 

MlIHHMYMa COOTBeTCTBYJOT paccMaTpHBaeMbIM COCTOi!HHaM, a 3Ha'leHlli!M ( 02. <pi) = 

(90°. 180°) COOTBeTCTBYeT ce,llnOBaa TO'!Ka C TIOTeHu11an0M, npeBbIIllaIOIUIIM 3Ha'leHllil B 

MlIHIIMYMax, 

Ilpu YMeHbIIIeHHII a, 'ITO COOT.BeTCTBYeT YBenH'leIIHIO TeMnepa1ypbl, BCe Tpll 

KplITH'leCKHe TO'IKII ( C, Tl u T2 ) c6nu;KaIOTCil II npu a = 156 3 cnuBaIOTCil B omiy, 
. /6/ 

"cynepKpHTH'lecKyio" TO'IKY ( SC ). CornacHo pe3ynhTaTaM pa6oTbI , :no 3Ha'leH11e a 
COOTBeTCTBYeT TeMnepaType OKono 180 K. Ha puc.8 TIOKa3aHa <paJOBaa ,llllarpaMMa npu 

a = 156 3 BMeCTe C 3alllICHMOCTi!MlI yrnoB 01 lI {f)J B MOMeHT IIC'le3HOBeHllil 

COOTBeTCTBYJOIUero MeTaCTa6unbHOI'O COCTOilHHa. To'!Ka SC, Y.llOBneTBOpa10maa CHCTeMe 

ypallHeHHH (3), (5), o6oe,llHHileT B ce6e CBOHCTBa KpHTH'leCKOH u TplIKPIITH'lCCKOH TO'leK. 

Ilpu ,llanbHeii:rneM YBenH'leHIIH TeMnepaTypbi Ha <pa30BOH ,llHarpaMMe OCTaeTca TORbKO 

rrepexo.ll nepBoro po,lla, KaK Ha puc.1 u 2. 

-1305'/4 

A 

6 

Puc.7 IloTeHuuan F(0,rp) B o6naCTH 

cocymeCTBOBaHHa COCTOi!HlIH ( 02 • <pi) lI 

(03,(f)3). Och <p rrepneH.llHKynapHa rrnoc

KOCTII pHCYIIKa, np11 3TOM {fJ lI3MettaeTCil 

OT 180° ,llO 255° C rnaroM 5°. BenH'lH!la 

0 lI3MettaeTCil OT 20° (npaBbIH Kpaii: 

,llllarpaMMbl) ,llO 90° C rnaroM 3.5°. 

80 
<D 

'X.N 

40 
n 

a:1560e . .... . 260 
<p 

3?> ~~;~ 240 

220 
Puc.8 Cl>aJoBaa miarpaMMa 

npu a = 156 3. SC - cynep-

200 KplITll'leCKail TO'!Ka, B KOTOpYJO 

"couumcb".To'IKH n:T2, C II F 
npH YBCRH'leHIIII TeMneparypbl. 

o-+---,---.---,---,---,---,---,-~100 

0 4 8. 12 
Hy 

0TMeTHM, 'ITO YMellbllleHHe Benll'lllllbl D Ha nopll.llOK , 'ITO npeBbllll·aeT 11eonpe,llene11-

IIOCTb, CBll3a.Illl)'IO C lI3Mepe1111eM npo,llOJlbllOH BocnpllHM'lllBOCTII, · He npllBO,llllT K 

cymeCTBCIIHOMY CMeIUeHIIIO "cynepKpllTll'leCKOii:" TO'IKII. Ha116onblllail 11eonpe,llcne11110CTb 

b 2 · , 
CB113aHa C IIHBap11aHTOM mz !z. KOTOpblH He Y'JIITb!BaJICll B pac11eTax.. HcXO.llll 113 

6 . /5/ 
3Ha'lemrn Ail ( 0 = rt/2 ) = 1/( G + b ) = 17 .5· 10- :::ipr / ( fc·3-r ) • Ben11q11ua 

b = l.8·106 3. OueHKH TIOKa3bIBaIOT, 'ITO yqeT 3TOI'O mmap11ama MO;KeT np11BeCT11 K CMe

meHIIIO "cynepKpllTll'leCKOii:" TO'IKII B CTOpony YBenll'lel!llil TeMnepaTypbl B npem:.irnx 10°. 
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