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B. H. IOMAKHWH, B. E. ®OPTOB

NCCJIEJOBAHUE YPABHEHU S COCTOAHUA HEUTEAJBHON
IIE3NEBON IIVIA3MbI TUHAMUYECKIM METO/IOM

(Ilpedcrasaeno axademurom I'. H. Herpoewvim 21 IT 1972)

TpynsOCTE TEOpETUYECKOTrO MBYUeHHS MIA3MBI ¢ CHIBHEIM MEKIACTAIHBIM
BaamMofieiicTBueM (HemjeanbHAS ILIa3Ma) BEIABATAIOT HA NEPBEI INIAH BKC-
mepuMeHTaJbHbIE U, B IIePBYI0 Oo4epefb, JUHAMUIECKAE METOMLI MCCIEeOBAHNA,
OCHOBaHHbIE HA C}KaTHU X HeoOPaTEMOM pasorpeBe BeliecTsa BO (PPOHTE yaap-
Hoit BonHHL IIpemMymiecTBo 9THX METOHOB 1A cpefl ¢ OTPAHMYEHHBIME BO3MOK-
HOCTAMU JMaTHOCTHKE COCTOMT B HCHOJb30BAHHN YCTAHABIMBAEMOH 3aKOHAMI
COXpaHeHHS Ha ()POHTe PasphIBa CBA3H MEKAY KHHEeMATHYECKUMH IIapaMeTpa-
MH DacHOpoCTPaHeHHsA YHAAPHOA BOJHEI M TePMOAMHAMHUYECKMMH CBOWCTBAMU
yAapHo-cKaTo# cpempl. Mauabiil HOTeHIMAX MOHMBALWH, JAOCTATOYHO BEICOKOE
AaBileHHe HACHIIIeHHA U 0OJbIION MOJEKYJIAPHHHA BeC OIPEAeNAIT BHIGOD Ie-
3dA B KauecTBe 00'beKTa MCCJIE[OBAHAA LIPH M3YyICHUA YPaBHEHAS COCTOSHISA
HeHufleaJbHOH IIa3Mbl JUHAMAIECKIMA METOTAMM.

B macroammx sKcmepuMeHTaX CHIbHO HemfealbHAas GONbIMAHOBCKASL IIa3-
Ma co3jlaBajach B 3aI0NHAEMOH IapaMu Ie3dsA yAapHO# Tpyle cHemuaibHOR
KOHCTDYKIUM, IO3BOJAIONIEH TePMOCTATAPOBATh YCTAHOBKY IPH BHICOKEHX (110
700° C) Temmeparypax, HeOOXOOUMEIX I IOJYIeHHA JOCTATOYHO OOIBIIOH
mroTHOCTH IesmeBhix mapos (', ?%). Ilo amamorum ¢ sKcmepmMeHTaMu 10 JUHA-
MUYEeCKOMY C;KATHIO KOHAeHCHDPOBAHHEIX cpex (°), AdA mOCTPOeHMA ypaBHEHHSA
COCTOSHUS HEHTEANbHON Ie3MeBOM IUIasMEI OBLIA HCHOOJb30BAHEL PE3yIbTAaTHI
M3MepeHmil MeXaHMYeCKnX BeamumH. Hak m3BecTHO, M TePMOTMHAMUYECKOTO
ONUCAHUA COCTOAHUSA YEAPHOTO CKATHA JOCTATOYHO M3MEPEHMA ABYX H3 IIATH
mapaMeTpPOB, BXOAAMMUX B 3aKOHBI COXPAHEHMSA HA yAapDHOM paspbiBe. B ga-
CTHOCTH, TAKHM 00pasoM B KajKIOM OTHEJbHOM DKCIEPUMEHTE OIpefesaeTCs
saTanboua H, nasnenne P u ypenbHbIA 00beM V ymapHO c:raToi cpembl. IIpo-
BOJS M3MEPEHUA OPH PA3JUYHBIX HAYAJBHEIX YCIOBHAX ¥ HHTEHCUBHOCTAX
VIAPHEIX BOJH, MOJKHO IOJYYATH YPAaBHEHHE COCTOAHHS B KAJIOPHISCKOM BH[E
H=H(P, V) B obnactu (P — V)-miockocru, nepekpuToir aguabaramm I'fo-
rouuo. JlOmoJHUTENIbHOE pAacHIMpeHHe NOCTYIHOH [JIA JUHAMHAYECKOTO DKCIe-
puMeHTa 00JaCTH MAapaMeTPOB OCYIECTBIANOCH IyTeM DETHCTPAIUA COCTOA-
HIH, BO3HAKAIOMUX 3a (PPOHTOM OTPaKeHHOH YMAPHOA BOJHEI, YTO IO3BOJMUIO
JNOCTUTHYTh 3HAYATEIHHO 00JMbIIel MIa3MeHHOH HenIeadbHOCTH.

IIposegennsiit ananus (') mOKasal:, 4TO IPHM MCCIENOBAHUU YPaBHEHHA CO-
CTOAHMA CHIbHOCKEMAeMEX (ra3oBhIX) cpej AHHAMAYECKHME MeTOaM{ B Ka-
YecTBe H3MepAeMBIX IIapaMeTpoB Iieiecoo0pasHO BHIOpaTh CKOpPOCTh (PpoHTA
yhapHoit Boarsl D m mmoTHOCTH yRApHO cKaToi cpeabi p = V. Ilepsuii m3
STHX IIapaMeTPOB OIpeRessicsa 0asmCHBIM METOJOM C HCIOJIb30BaHHEM CBeTO-
BBIX CHTHAJIOB OT yhapHoit Boaubl. IlT0THOCTH IIa3MEI P HM3MepANAach IO IIO-
IJIOMeHNI0 PeHTTeHOBCKOT0 M3JIy4eHWsA; HATAJIbHEIE COCTOAHAA ME3MeBHIX Ia-
poB mepexn (ppoHTOM yAApPHOI BOJHBEI ONPENeJANNCH IQ M3MEPEHHI0 HX [iaBIe-
mEnst P, u remmeparypsl (!,*). DkcuepuMmeHTH mpoBofmiuch mpam P, = 0,15 —
—0,5 6ap mw D=1,4—2,1 ¥M/cer, 9TO IO3BOJNHUJIO ONpEeNeJUTh KajopuIe-
ckoe ypasHeHme cocroanma H = H (P, V) B mmupoxkoii obractn ¢asosoit mua-
IPaMMEL.
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OnTnueckas HempospagHocTh mapoB Cs mepef yAapHHIM pasphiBOM H yAap-
HO-C/KATOil IIa3MBI He MO3BOJAIT M3MEPHTh ee TeMIepaTypy ONTHIeCKAMH
meronamu. Cienys mnee fI. B. 3emprosmya (°), reMmepaTypa 3a $porTOM yAAp-
HOit BOJHBI OBLIA OIpeieieHa MyTeM JHCICHHOTO MHTeTprpoBaHHusA muddepeH-
NMaJbHOTO YPAaBHEHAA

0H oT 0H oT
(W)ﬁp‘— [(’-ap >v— Vg ="1 )
BHIPA/KAIONIEr0 BTOpOe HAYAN0 TepMOAMHAMUKA. XapaKTePHCTHKAME ~ypaBHe-
mag (1) ABAA0TCA H3DHTPONEI

ap (0H/3V)p

v T T @HpP,—V fr, 2)
T T
v T T @HaP),—V =T 3)

Heob6xomumoe mis Berancaerus f(P, V), f.(P, V) 8 (2), (3) ypaBmerme co-
crossEuss H = H (P, V) crpomiock IO HONyIeHHEIM SKCIEPIMEHTAIBHBIM JaH-
geM B Busie (°)
H(P, V)= D) by V*P". (4)
k+isq )
Haganpasie gamesie aas cucteMmsr (2), (3) 7' = T'(P’) paccamTHIBAINCH
8 mpeanbHo-razoBom npubmmxenna (') B ofracTm mapaMeTpoB, The sdderTsl

1 1 L |
200 700 , 500 en9lz

Puc. 1. Cocrosaua 3a PpoHTOM Iafalolieil ymapHOH BOJHEL
Usorepmsr: 1,2,3—T =17-10% °K; I1',2 —T = 5-10®* °K.
[lyEKTHpOM HOKa3aHA M0J0CAa OMMOOR IS M30TE€PM, BOIHU-
cTOil ImHHeH — 06acTh 3a[aHWS HAYANbHBIX MNAHHBIX A
. BHIUACJEHUA TeMIIepaTyphl, KPY/KKaMu MHOKA3aHHEl SKCIEpH-
MeHTajJbHbIe TOYKU; S — KpUBas IOCTOSHHON SHTPONUM

HenjlealbHOCTH MaJibl U IPUHATHIE MeToubl pacuera (’) ypaBHEHHS COCTOAHHUSA
JAI0T HaJle;KHEbIe, COBIIAAION[AE ¢ DKCIEPUMEHTOM Pe3yJIbTATHL.

O1meHKa TOYHOCTH OIpeJielleHNs TeMIlepaTyphl Hem/ealbHON miasMst o (2),
(3), (4) B 3aBHCHMOCTH OT BKCIEPEMEHTAJbHBIX IOTPEIIHOCTeH ¥ OomuOOK B
HavaJbHBIX JAHHBIX mpomsBommiack merogoM Momrte-Kapio myreM Mopemrupo-
BaHUA Ha BLIYUCIUTESbHOM MaIllHHE BePOATHOCTHOH CTPYKTYDHL IpoIecca m3-
mepenns (°).

ITony4ennsle B DKcIepUMeHTAaX ¢ MafaoIeil yHAapHON BONHOH SKCIepHMeH-
TaJbHBEIE TOYKH IPEJCTaBIeHH Ha puc. 1, rfe, KPOMe TOro, M300PaKeHEl IO-
CTpOeHHEIe II0 AHHOH MeTomuKe m3oTepMsl (Kpussie 1,1’) ¢ yKasaHWeM HOJIO-
ChI O/KHJIaeMBIX IOTpemmHOCTel. TaM jKe i CpaBHeHHS HAHECEHEI M30TEPMHI,
pacCcUnTaHHBIE B MAEANbHO-TA30BOM NPUOIMKEHWH C OIDAaHWYCHHMEM CTaTu-
cTuueckoit cymmbl aTroMa Qcs Ha cpefHeM MesuactmaEoM paccrogamm (7)
(xpusbte 2,2'), a TakKe ¢ mcHonb3oBaHHmEM MIA Qcs CXORAMErocs KBAHTOBO-
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MeXaHEIecKoro Bhipaskenns (°) (kpusas 3). IlpmBepeHHBIe pesyabTaTHl CBH-
HeTEeIbCTBYIOT O TOM, YTO JlaBIeHHE HA H30TepPMe HemeaJbHOH TacTHIHO HOHI-
30BaHHOM IIa3MBl IPEBOCXOAMT AaBIEHHE, BLIYMCIEHHOE B U[eaJbHO-Ta30BOM
opubamsKeHun.

ABanus m30TepM I KPHBHIX IOCTOSHHON JHTAJIbIHHE MO3BOJIMI CHEJaTh BBI-
BOJI, YTO B CHJIbHO HeHWJeaIbHON IaCTUYHO MOHW3O0BAHHON IIa3Me IPOHMCXOMAT,
OO-BU/IEMOMY, CHIbHOE yMeHbIOIeHHe BKIaja AUCKDETHOIO CIEKTpa B ypaBHe-
HUE COCTOSHHA, TOT/la KaK B3aWMOJeHCTBHe CBOOOMHBIX 3apAF0B B MeHbIIe
CTeIleHW BIWAET HA TePMOAMHAMHYCCKAE

am
QYHROEN U ypaBHeHWE MOHN3AMTOHHOTO PaB-

20k ;
goBecuss. OTMeTHM, UTO yKasaHHEBIH 3Q@err
IPOABISAETCA TONBKO B 00JIaCTH HEIOTHOH HO-
w0 HU3aUMH, HO IPH JOCTATOYHO BEICOKUX TeMIIe-

s\° Parypax, KOTjla Opu BEITHCIEHAN CTATHCTAYL-
CKOHl CYMMGbI 3HAYUTENeH BRJIAN BO30OY:HIeH-
HBIX COCTOAHUH.

AHanu3 MOMeJbHEIX YpaBHEHHH COCTOS-
HUU HeuJealbHON IIa3Mbl IoKasbiBaeT ('°),
9T0 CHJIBHOE MEKYaCTUYHOe B3amMOJeiicTBIe
’ ] MOKeT MPHBECTH K II0TePe TepMOJmHaMuIec-
a7 w 70 HenY; KOW YCTONIHBOCTH M PACCIOHHIO PAcCMaTpPH-

— BaeMOU cucTeMbl Ha (Pashi Pa3IMIHON ILIOT-

Puc. 2. CocrTosEEHA 3a ¢dporTom HOCTH. O,ZIHaKO B yCJIOBHAX CHIbHOII Heuaea-

OTpa)KeHHO# yxapHO# Boambl. OGo- JIBHOCTH TaKOl aHAJU3 cTpPajaeTr 60JabIIOI He-

Z,Hi"g:ggoazﬁﬁbe (}gl%’ /Kg{;)ﬂa_ %mhé: ompefeleHHOCTLI0 Pe3yJIbTaTOB, ABIACTCA CY-

CTpoeEHaH 1o neﬁaencxof;_we’opuu ry6o KaueCTBEHHBIM W OCTDO HYH[AeTCA B

BKCIIePUMEHTAIbHON mposepke. C 370l TOIKH

_ 3PeHHA Tie3uit — yMOOHEIN 00BEKT HCCIeIoBa-

HUS, TaK Kak (BBUy MAjoro IOTeHTUAata WoHM3amum) 3PdexTs TepMommHa-

MH9IeCKOi HeYCTOHIMBOCTHE NOKHBI IPOSABIATHCA B IE3WEBOH IJIa3Me IpH OT-
HOCHTeJbHO HeBHICOKHX mapaMerpax (1°).

B mpoBepeHHBIX SKCIEpEMEHTAaX MO AWHAMIYECKOMY CKATHIO ITOTHBIX Iie-
BMEBEIX IAPOB [JIA permcTpamum ()asoBOro mepexofia OBLIN MCHOIH30BAHEI W3-
SHTDPOIEI, HOCTPOEHHBIE IIyTeM WHTerpupoBanma (2) ¢ MCOOIB30BAaHEEM BCeil
COBOKYIHOCTH 3KCIIeDEMEHTAJbHEIX NAHHEIX HPH IOCTPOCHAN YPABHEHHS CO-
crogans (4). B sroM caywae mammame (a30BOTO MepexoNa OMpeleNAeTCS HO
M3JI0MY M33HTpONEI Ha (asoBoil rpanume (°) :

R R VA s o el Ve = - N

Ha puc. 1, 2 mpuBefieHbl paccUUTAHHEIC MO MOJYYEHHBIM DKCIEPAMEHTATb-
HEIM JJAHHEIM KpHBbleé IOCTOSHHON dHTpommm S A COCTOAHHAK 3a (PPOHTOM
' Dafjaomieii ¥ OTPaKeHHOH yAapHHIX BoiH. OTCyTCTBHE W3IOMOB H33HTDOH B
PV-mnockocTn yKashiBaeT Ha OTCYTCTBHME B HCCJIEIOBAHHOM JWalla3oHE mapa-
METpOB IIa3MeHHOW KOHJEHCAIWH C 3aMETHON TeIIOTOM mepexoga W 3HAYU-
TeJIbHHIM W3MeHeHHeM o0BeMa. 3aMeTHM, 4TO NOCTUTHYTHE B OTPa)KeHHOHR
YIapHO#A BOJHE COCTOSAHEA HAXONATCH OMM3KO K TpaHUIie aOCOMITHON TepMOoau-
HaMmmueckoil Heycroigmpoctn C (commEomanm), HOCTpOeHHOH 10 fAebaeBCKOiL
reopuu. HakmoHEI m35HTpON HA puc. 2 OIABKM K BEIMYMHAM, BEIYACICHHBIM B
HIealbHO-Ta30BOM NPHUOIMKEHUN; MAJ0 BePOATHO MO3TOMY, YTO COCTOSAHUS B
OTPa’KeHHOM yMApPHOH BOJHE COOTBETCTBYIOT AByX(asHoit obisacrm. B mpose-
JNEeHHBIX DKCICPHMEHTAaX, KpoMe TOro, He OBLIO 3apeTMCTPHPOBAHO KadeCTBEH-
HHX TEApofzHaMmuecKuX 5¢QeKToB, CBASAHHEIX C aHOMAJWeHl TepMOIUHAMH-

gecknx pynxnmi (°).
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MocKoBCKHit (PH3WKO-TeXHUIECKAA HHCTHTYT chwnnno
JMoaroupynustiic Mock. o6ur. 15 II 1972
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