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OILIPEJIE/IEHUE TEIIJIOTDLI ®A30BOI'O HEPEXOTA LEPIIA
11O TABJIEHHNEM

M. I'. TI'owwunoepe, I'. If. Hlaxoecrou. B. II. bymyso6

Orrpoeirsiit Bprjgssenom [1] dasossiii nepexoj B MCTaIN4eCKOM  1(CpUK
01 BLICORKMM JA@BICIIICM HPEACTABICT SHAUNTCABHBI TCOPCTHYCCRIIT HIITe-
pec. 13 nacrosimee Bpemst yeranosmeno [2], ro mpi aToM Liepexojie nponexc-
ST VYMCHBIICHIE HOCTOSHHON @ TPAHCICHTPHPOBAHNOI KYyOIUCCROI PCHIeTRy
nroTHoi ynarosxi ¢ 9,14 go 4,84 A, 9ro coorsercrnyer ymenburenimo o0eema
ia 16,6%; THM KPUCTAIUITYCCKOIT PEIMCTRI TP 9TOM He 13MCHACTCS .

Ilyveorest  ocuoBaniiss  UpeauoiaraTh, Wro paccMaTpHBacMOC  IIpeBpa-
nenie  mepist  00VEIAOBICHO  TEPeX0jioM  4/-piacKTpona  Ha  VpOBeHb
O d, T. e. TPeBpPAmIEHECM TepHs B2 Tpex- B yerslpexsasetTnbii. Cormac-
o pacueram Saxapnasena (em. [2]), moummie paaiychl Tpex- M UCTH-
POXBAJICHTHOTO TePHs Ui KOOputHaiionoM wicie 12 pasusl cootsercr-
perno 1,85 = 0,00 A 1,71 £ 0,02 A, uro Bechbma OJN3KO K 2HAYCHIAM
HX,  BBIYHCISICMBIM  Ha  OCHOBalun  HaOMIOJCHHBIX TAPaMCTPOB  PELIETKI
cotpnoliy 1 «naorHoiy gas. llpeanonoscenye 06 yKasaHHOM HIICKTPOHIOM
HCPEX0JIC TOATBePAIACTCS TaksKe JlaHubiMIL - [3] 0 mponexojsuemM npi 9ToM
PUZROM VBEIMYCHITT BJICKTPONPOBOUIOCTIT  1[CPHsT.

Jasicnne mepexojga B ICPHE B PasiIuUbLIX HCCICAOBAMIAX OLEHHBACTCSA
no-pasunomy. Bpnmuryen B 1927 r. obnapyssuinepexop npr: 30° 1 7600 w2 /ca?;
npn 75° pasacnne nepexopa  cocrarmaino 9400 wefea®. Tozmuce [3], paGoran
¢ ICPHCM HCH3BCCTHOI YIICTOTBL, O OHPCJCIINT JlaBiielile Tiepexojia paBHLIM
12430 ge/em?. Hawonei, B 1951 r. [4] 1 5 1952 r. [5], npumenssa Bechma umc-
oIl 1epuii, Bpigurven nabmopan nepexo/ upi gasaenun oroso 7000 xe/ca.
Bemmumra  ymeusmennss odpeMa  1pH - IepeXojie  Takyke Ie  YCTaHonicla
rouno. Ilpuamnaa 9T0ro0 sakmouacTesr B TOM, UTO CHIe J{0 AOCTHKEHHs 00JacTIr
HCPEXOAA CRUMACMOCTL TCPHsi ¢ VBCJMYCINICM JIABICHIST Hauumaer ObICTpo
PACTIT, YTO BATPVAHACT «OTCCUCIIC) BEJIMUNIIL YMCHBIICHIA 00neMa, NpH Ca-
mom mepexoje. Ilo onmenke Bprmmvena [4] ara Bemmumia cocTaBisieT 0KOIO
8% ofimee ymenpnicHme o0beMa MpH M3MCHCHMIT JaBICHI OT aTMOC(epHOro
a0 15000 we/ewm® cocravasier 16,50%.

VRazaunas HCOUPECICHHOCTL BEJIYUILI  yMCHBIIensn o0seMa npit 1e-
PCXOJiC BaTPV/HACT TPOBCACHIE TOYHOTO PACUCTA CKPBITOH TCIJIOTHEL paccMar-
pHBACMOr0 IpeBpalieHIs 10 vpasuenuio Raaysmnyca — Ruoameiipona.
Mesmay tem ONPEACIICHNE  HTON BENUNIDL UPCACTABICT HECOMHCHHBIL MHTC-
pec. Hacroamas paGora mocessiigena e SKCICPHUMCHTAIBHOMY OIpPeJIeIeHITK
B YCIOBHAX BBICOKOTO JABIICHIIL.

ORCINEPHMEHTAJIBIAST YACTD

Jlo1s1 OmpejiesenusT TeNsIoTh (Ja30BOro Mepexojia IEepHst 110, JIaBAeHIeM MBI BOCHOIb-
30BasCh MeTosloMm Tepmorpamy (ca. |6]). IIpnwenenne meroa TepMIUCCKOro anainsa mpu
BLICORNX JIaRICHMAX onmcano B paborax [7, 8. CyuHocTs HPIMEHCIINOTO  MeTO/la 3a-
RIIOYACTCS B COMOCTABICHNIT T1oT0maeli jmddie peniinaibiolil 3alicil TepMOrpPaMM BENICCTBA
€ H3BCCTHLIM TCI10BLIM dPderToM PazoBoro 1pespan(eis I Heeie;yemoro seuieersa. (0b-
10 B KauceTBe drajgona BpGIpaior BenecTBo, (azoBoc HpeBpalieHIe KOTOPOro IPOTCKACT
1IPH TemiepaType, He paBHOif, HO J0cTarouno 6:1I3K0il K TeMnepatype npespauienis ceae-
Ayesmoro BemmecrBa. B oarmx yeaopuax (PR DOcTo:dnioll CKOPOCTH HATPCBAHI) MA0THA;LN
auddepennuanbhoii  3amimc  TepMorpamy NPONOPIONAIBILL TCIJIOTANM  1IpeBpatueiii 11
KOJNUECTBAM B3ATLIX BemecTB. 110 HpmusiToll naxit METOHMKe HCCIACAOBANIC JIPOBO;UIIIOCH
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Toenoora GasoBoro mepexoja 1epist 10,1 JaBiennem Sal
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| apu HOCTOSIHOI TOMICPATY pe, 10 TOBBHHAIOUICMCT JIaB [CIIE TTOITOMY B KAUecTBe -
| | a0na ML OMEKILD OBITTT BHIOPAThL BEIMECTBO, B KOTOPOM (JasoBLlii TIepexo;i mporcrkas 6o inpn
| awpiennn, ne papioMm, HO G/MBKOM K JIABICHHIO Hepexoja uepmsi. 13 kaucerne Takoro ora-
1011 MBI TTPIMCHILIIL PTYTE. K pHBas NIaBiIcHiiss pryTit J0cTatouino Xopomo nayaena (ey..
I nanpumep, |90 10]). B puﬁn'r(: Lpmsgsena 9] na ocnosaumr 5Toil KPUBOM ¥ JIANILIX O C3E11-
| MACMOCTIT TBOPLOIL I SKIROI PTYTH BLIYIcIeHna

TeII0Ta e INIABICHIST  HPH  J@BACHHAX IO
12 000 ge/ear* (4TO COOTBETCTBYCT TCMIEpAType
i 51 waas.erng 22,2 - /
| ! Hayit npuvensacies  mepnit 97% unerorm *, ’
© hax Oyjer nokasano mnke, gaszosoe mpeBpaliie-
HIC ATOI0 HCPIS NPOACXOANIA0 NPT JAaBIACHHIX,
OJAMBKIX K HAILICHIBIM  JUIST Y1ICTOrO  ICpIst S
¢ Lipmukvenios B cro nocaeaunx padorax [4, 5. /
[ llpn pacuerax TeILIOTHL TCPEXOjia  BHOCIIIACK
iCpni ' nonpasra na S5y GIHePTHLINY TIpITMeceir.
h : | ONBITEE TPONBBOAILIICH B MYILTHILIHRATO-
| "”T" e CECPYBBICOROIO JIABICHIL € JIHAMCTPOM  pa- ¥
| mexo- {0 Goucro Raitaaa 29 atar, NOSBOJSTIONIEM ¢03/aBaTh /
{HICTRL I neodixounioe ripipantiteckoe (nenramn) I raso- A
ObeMa ¢ mpoe (asor)  gamaenne.  lla onexrposBojpe [ ///'//
© (pue. 1) mowTiposadces smeannii Giaor 5. Meeme- A AT
{oayveanie obpasil wepnsa 1 pryri 8 6 nomeltta-
jcspa- [ e B JIBA OJUNHAKOBBIX  CTAKAHUIRA M3 IICK- 7
[1OBCHE Ioemraaca (e ToanutHolr  erenor 1,5 s 3 BHyT-
doriac- o pemmn amamerpos 6 ), NEIOTHO BETABNCH-  Pye. | CxeMaTHUecKIii pazpes cocyia
| ot i omeie 070K 9. Hosbunenue TeMueparypsl Ipit CBEPXBLICORONO JIARIENNA. 1 — DICKT-
b e dasosnix  TCPeNOAX  (3ATBCPICBANKC  PINTH.  poppoy; 2 - MANOMETD  CONPOTIHRIe-
(R Hepex ;L Heprsi B Goee WIOTHYIO MOAUGHEA- - 83— craunmiE ¢ TIePIEM;

| HIs
|
i

o) uaMepsitoch npin nomomut mdiepenym- gopnye  coeyua; 5 — Meaunif

OTRM © O AILUGIHETCPMOHAPI JRCTCS0-IIINPOM T, HOEPWTON  Grow: 6 — crakauuug ¢ PryThio: 7 —

TOURTIAL CI0CM IICT1ARA, 11 PETHETPUPOBATIOCH  repmonapa; 8 — 900HNTOBAA  BTYJIKA
?

{OHHOM

Iy nnnposerpos . €. KWypnaxosa.  «lopsiunes

| 9TOM clran TepAionap MeHTPHPOBAJdNCch B CTaRanuimkax npi poMmonur 500HNTOBLIX BTYJIOK §.

| CROPOCTDL HOBLINCHTIS AaBicuns GhiJa BO BCCX ONBITAX 0;11HaR0BOI. Boapacranme’gan.ic-
LineTes a0 4000 710 15 000 se/ear® (BPI ONLITAX ¢ FHPARIIYCCKIM J@BICTTCM, CO3JABACMBIM 11CH -
o2/ 02 Tanosm) gocruraaoct sa |l . Jlapicuie nanvepsiaioch ManranimoBLN MaioMeTPOM COMPOTHB-
jole aentra 2 ¢ TounocTbio 430 xe/esi. CROPOCTL NOBHIICTINGT JIABICIH HECROILKO BO3pacTa ia
| CoTas B 1IPOLCCCE CARATIL BCJICACTBAC YMENLIICHIT CFRIMACMOCTI ¢Pe/IL, nepejiaonieii gasmieniic.
| IBIBIM 210 M01710 00y CIOBITEL HOIPCIIHOCTD TTPI H3MC PRI TeNA0BLX 5f(eRTOB 3a cuer namenenr
A yne- yeaosiii reironepe;iau. Ll BHSICHEHIST  BeIHYmIinI
J cail. o HTOIl BOBMOZKHOI 1IOIPEINIIOCTIT MBI HTPOBCJI OIBITHL 110
[~ (= BATBCPACBAII0 PTYTI 110/1 jlaBJeHueM Tasa (aszora) nm
j Biela ‘ ; ! nenrana. 1laow@ans anddiepeniuaibioii sammen Tepmo-
" JdacTi paMM 7S 0jIHOIE 1T TOIT 3KC HABCCKM PTYTH B 9THX ONLi-
“‘ BICT o f Sce TAX 0Ka3anach NPARTHUCCKRIT OJMIAKOBON (pacXosice-
E)‘,,“ Cie ime 3%). Jlanpuciimme OnbITLL BCe IIPOBOJIMIIICH ¢

3a110/THEHICM Kanajla MYJLTHINIHRATOpa HenTalioM.
,’1(1)’! BBIACHEHITT TOUYHOCTH METOIHKN 61)1.710, Rpoyie

TOro, mnposegeno 15 ONBTOB, B KOTOpPLX B ofa cra-

Ram'aKa 3aJJABaJI0ChL O/IMHAKOBOE KOJINYECTBO PTYTH,

SO (U R (E—— S
| pHOY O

L ne- I TIOBRIICHIE TCMIEPATYPLl LUPH ee 3aTBCpjeBanmi H
e v N3MepPsaoch JABYMA Au(epennnaibHbpMI  TepMonapa- !
]1 cMal —t ‘?r MII, OPpHCOCTMHEINNLIMI K JIBYM 3CPRAJILILIM ralibBalo-
|.‘1PU”"!- mMerpam ¢ QoTosanicklo Ha ojnom OapaGame. Ilpx
HHTC- Bic, 9.7 ’ . 9TOM Kasjias TepmMonapa NpPHCOCHNNsaach To K Ojllio-
ne. 2. Tunmunas TepMorpamMm |
!1"‘““”“ ,”m,fﬂ T uonmm{ennupnaaq?:,- My, TO K Jpyromy raissanomerpy. Ha ocmopanim 3
| e n(){"mmmoii resmenarype | YTUX OILITOB Mbl OLEHHBACM MAKCHMATLIYIO BO3MOUi- ‘
j1 MHEPATYP HYIO HOPPCIHOCTE 1P ONPCACJACHIAX TEIIoBOro &(¢- 5!
\ ferra daszosoro mepexoga B 459%. !
Jlast onpejestenna TEUI0TH azoBOro epexona B UEPHIT MOCCITI TPCABA PHTEITL 10
paciiapiIsuicsi B BAKYYMe B KBapICBOIT TPYOKC M 3aTeM 00TAUIBAICH TOYHO L0 PA3MCDY
- craraivnra. Tepyonapa nJI0THO BCTABIAIACH B OTBEPCTHE, BLICBCPJICHIIOE B IeHTpe 00pas-
; "‘"”""-’"‘ 4. OnuTel TPoBO;UIIHCE ¢ O;iHoil anddepeniuannroil TepMonapoli, cHam KoTopoil moyena-
I‘l Ja Hpd ‘men B oGpasuul prytin nepns. Hasecka pryrtn paBusiiach Bo seex onnirax 2,00 e, nepus —
| 0la 2d 1.15 2.
w Hee TR g
| “"""‘l' Tunnunasn Tepmorpamma nszobpaskena na pic. 2. Ilepprii cxawor Temuepa-
§reRacT "y & |
ﬂ i Iyper (ciepa) orBevacT (A30BOMY Iepexojiy Iepis, Bropoil (cupasa) — 3a-
p”"md'm TBCpACBATMIO PTYTH. 3
STHPTI ¢ , i
e o * On cojgepxan 1,5% weommva, 1,3% mnpazeoguma, 0,1% cpunma o 0,01% omosa. !
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PesyapTaTbl onpejedenuii TemaoTel azoBoro mepexo;ia B i

=

TTaommar juguep c

Hasaetne wagasta da-| gaimen TPph‘ml}h!mlM, =

30B. lepexona, Kelen?® Mme N =

b - Ce <
N cepun T, °C =5 g
% Hg 2

i Ce Hg Ce ITg =

! Q)

' =

1 13,2 6700 10400 3470 3140 | 1,11
6850 10350 3470 3130 | 1 11
6850 10350 3440 3150 |1 09
6700 10350 3410 3050 | 1 12
2480 3140 |1, 1

Cpenmee | 1,11 880

2 17,0 7000 11300 3110 2960 | 1,05
6850 11000 3150 <3010 | 1,04
6900 10900 3190 2960 | 1,08
3150 2950 |1 07

. Cpennee | 1,06 840
3 18,2 7200 11200 3630 3140 | 1,16
7100 11300 3780 3160 | 1,19
7150 11200 3850 3100 | 1,15
7100 11300 3600 3130: | 1,15
Cpe;uree | 1,16 920

PesynbpTaTol Tpex cepuil ObITOB IIpejcTaBieHsl B raldme.
B mocsreanem ¢roadie Tabimibl HPOBC/ICHEL 3HAYCHITS TCIIICTH (pa3 0BOIO He-
pexoga B nepmit (Qge, BEMIICJICHHBIC IO (opmysie*:

_2,00-140,13 &
Qe =~ 13097 He:

rie ¢me— tewstora naasiemis 1 oepryrn mo marusiv Bpujpryena [9] npu rem-
neparype ombita: K — oTHONICHHE IIOMajeil janddepeHmaapbHoil  3amicn
TepMorpamMm (S 1epus ;S pryrin).

Cpegnee 3naucHie (Joe M3 TpPeX CCpHil ONBITOB (B Kaikuo0il cepin UpaTIHCL
HOBBIE HaBCCRII 00pA3I0OB M HOBBIC Tepmomapel) pasno 880140 xaa/e-amom.

OBCYiRIEHUE PE3YJBTATOB

Peayspratel  HacTOAMEr0 MCCJCOBAHIS MOATBEPIKAAIOT TOJOKeHe 00
SUICHTIYHOCTIT MOUMIKATIIT NCPIsT, 00pa3VIOMCHCs IPII BHICOKIX J{aBICHITAX
¢ uH3aKoTeMmeparypHoii ero morduramieii. Panee Tpomo n @erc [11], me-
CICAYSA TOBEAeNIe LCPIST LPH HUBKIX TCMICpATypax, o0HapysRiIM IpeBpa-
wewre ero upir 109° K ¢ ymensmenitem oosema na 10%. B cssit ¢ o1iM B pa-
oote [2] Brmepssic OBIZIO BBICKA3AHO MpEeJIOJIOAKCHITE, 4T0 HalierHast Tpombom
it Mexcom MOUMQHRANNS IEPHsA MjeHTHYHA € OTKpHITOit Bpmmrmenom [1]
MOJ, BEICORMM jaBnenieMm. Buocmaepctsmm Onimir omyOanKoBaHbl ABe padoTH,
noarBepicaatonyte 910 npejgmonoxkeinie. Mlyx u Crypumant [12] coobuuwm

* Mnl cynmraeM TpeBpalleHme Tepisl HPOLEINIM HOJIOCThI0, TaK Kak japienme B
NAWHX onelTaX noBhuazock 10 13 000 xe/cat?; mpir TakoM JaBiEHITH Melec IIOTHAS MOJR:
¢mranua penrresorpaduucckir He odHapysena (em.[2]).
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Tenzora asoBoro uepexoja ICPHsI NOJ JaBJICHEEM 353

0 NpPOBeJEHHOM MMHI paHee PEHTreHOrpaduuccKOM MCCIeOBaLNM KPHCTAJIIH-
yecroil erpykrypst mepnsa npm 90° K. Ilpn arom nmu Gowio oGuapysxeno Ha-
jmdire JIBYX Kpucrasummueckux ¢as: ¢ 00BYHOIL IpaHCIeHTPHPOBAHHOl KyOn-
yeckoil pemerkoil (¢ = 95,12 A) m co C/KaTOil peIIeTKOIl TOro ke THIA
(@ = 4,82 A), T. e. ¢ Temu jKe mapamerpamiu, 9To u B pabore [2].

Pe3yapTaTsl MCCIEOBAHHSA JJIEKTPOCONPOTHBICHIA IECPHSA NPU HA3KHX
remmeparypax [13] cBHAETEIBCTBYIOT O TOM, 4TO HOBasi Gojiee IIIOTHAS MOAMPU-
KaI[isl Hepits 00JajgaeT 3HAYNTeIbHO MeHBIIIM COUPOTUBIICHUEM, YeM MOMM(H-
Ralllls, CYIlecTBYIOIas Npm OOBIYHOII TeMmmepatype.

Jaycon n Tumur IOam-Tamr [2] me TonbKO BBHICKA3aiM LPEANONIOKeHHE
00 WICHTHYHOCTH YHOMSIHYTHIX JABYX MOAN(HKAIMII Iepus, HO M IIPON3BEIH
npuOAMKEeHHYI0 ONeHKY BeJIM4NHEl TeIJIOTHL Iepexofa IIOf JaBijenieM, KOTO-
pasg mo3BO:IA OB MOCTPOMTH Auarpammy p — 7', yIOBIETBOPAIONLYIO 3TOMY
nosozcernio. ITo mx pacueram, Temiora IpeBpalleHHs NEpHs JOJGKHA B 9TOM
eayuae cocrasiaars oxkono 0,04 eV, 1. e. oxomo 900 rasje-amom. Haiipennas
navit 9Kemepimentaneio BemmamHa 880 =4 40 waa/e-amom (mpm 13—18° C)
pecbMa Ommska K aTomy 3HadeHmo. CiefyeT OTMETHTH, Y4TO HOCTPOCHHE Kpi-
Boil p — 7' HemOCpeJCTBEeHHO IO BKCIIePUMEHTAIbHbIM JAHHEIM O 3aBHCIMOCTH
reMmepaTypsl  (p)a3oBOro - Iepexofga  OT  JaBICHISI B CJydae Iepys
0CIOKHSCTCS KIMHOTHYeCKIMI (JakTOpaMil (TOPMOsCHIEM H HENOJHOTOH mepe-
X0ja TpH HU3KAX Temueparypax) (em. 11).

BBIBOJTBI

1. Ommcapo 1upiMeHeHNe MeTOJa TePMOrpaMM JUI BHICOKHX JIaBIICHHMII,
0CHOBAIIIOE Ha COMOCTABJICHIM TEIJIOBBIX 9((eKToB ()a30BBHIX IpeBpaIieHuil
HCCJIeyeMOT0 BeniecTBa M 9TAJ0HA NPH PA3JIM4YHBIX, HO OIM3KNX JaBJICHHAX
I MOCTOSIHHOI TeMIIepartype.

2. Onpepieniera temora  (asoBoro mcpexoma uepns, pasHas 880 -
+40 kaa/e-amom npu temueparypax 13—18°C u panennn oxoso 7000 xe/cm?.

3. Pesyaprarsl mcciejioBaHHs NOATBEPHKAAIOT IIOJOKeHHe 00 HeHTHY-
HOCTH MOAHM(UKANIM Hepus, o0pasylomeicss OpH BBICOKUX JaBIEHHIX, C €ro
HI3KOTEMIICPATYPHOIT MOAMpUKAaIHeEli.
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DETERMINATION OF THE HEAT OF PHASE TRANSFORMATION IN CERIUM
UNDER PRESSURE

M. G. Gonikberg, G. P. Shakhovskoi and V. P. Butuzov (Moscow)

Summary
A thermographic determination has been made of the heat of the phase transforma-
tion in cerium at 13—18° C and a pressure of about 7000 kg/cm?2. The value for this quan-
lity is 8804-40 cal/(g. atom), which confirms the identity of the modification of cerium
formed under pressure with the low temperature modification.

6 kox, ™2
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