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Pozenanymo ooun 3 mooicnugux wliaxie eusHauenwsi emnipuunoi memnepamypu Kenveina ma oounuyi
Kebeur 071 i0edalbHo20 napamazHemuxa Jlawoicesena na GiOMIHY 6i0 icHYIOUOI wiKanu 015 i0ealbHO20
2azy. Pozensnyma mooscaugicms nodyoosu mepmoounamiunozo yuxiy Kapro ons napamacnemuxa, 3a
00NOMO2010 K020 PeanizyemvCs GUHAYEHHS OOUHUYI KelbGIH.

Kniouogi cnoea: mepmoounamiuna memnepamypa Kenvgina, yuxn Kapno, kenvein, cmana boreymana,
napamaznemux Jlangicegena, HamaeHiueHICMb, HANPYICEHICHb MAZHINMHO20 NOJIL.

Paccmompen ooun uz nymeii onpedenenus smnupuieckol memnepamypol Kenveuna u eounuysi keiv6um
0nis udeanvro2o napamaznemuxa Jlansicesena ¢ omauyue om Cyujecmeyiowell Wraivl uoeanbHo20 2asd.
Paccmompena 603modicHocms nocmpoenuss mepmoounamuyecko2o yuxia Kapno ona napamaznemuxa, ¢
NOMOUBIO KOMOPO2O Peanu3yemcs onpeoeseHue e0eHuybl KeabGuH.

Kniouegvie cnosa: mepmoounamuueckas memnepamypa Kenveuna, yuxn Kapuo, xenvgin,
Bonvymana, napamacnemux Jlandicegena, HaMAZHUYEHHOCIL, HANPAICEHHOCHL MACHUMHO20 NOJISL.

cmana

One of ways of determination of empiric temperature of Kelvin and unit of kelvin is considered for the ideal
paramagnet of Lanzhevena unlike the existent scale of ideal gas. Possibility of construction of
thermodynamics cycle Carnot is considered for a paramagnet which determination of unit of kelvin will be
realized by.

Keywords: the thermodynamics temperature of Kelvin, cycle of Carnot, Kelvin, constant of Bolcman,

paramagnet of Lanzheven, magnetized, tension of magnetic-field.

Sk Bimomo [1-4] MixHapoaHHI KOMITET 3 Mip
ta Bar (MKMB) Ha 94-my 3aciganni y 2005p.
MIPHUIfHSAB peKOMEH/IALII0 IOJI0 TATOTOBYUX Mip JI0
NepeBU3HAYEHHS KillorpaMa, amrepa, KelbBiHa Ta
MOJIS TaKAM YHHOM, IM00 Ili OJWHMI OYIH
MpuUB’d3aHi 10  TOYHO  BIiIOMUX  3HAYCHb
¢dbyHnamenTanbHuX iznuHux koHcTaHT (ODK).

IcHye doTWpW HampsAMKH JOCITiKEHBb IO
CTBOpPEHHS TIPUPOJHOTO eTamoHa wmacu [1-4].
BigHocHO OIWHUII  KeNbBiH  BiIOMi  YOTHPH
(opMyJIIOBaHHS MPOEKTY BH3HAueHb [1—4], 3 sikux
MOYKHA BUIUTUATH TaKi:

1) kenbBiH € Taka 3MiHA TepMOJAMHAMIYHOT
TeMIIepaTypH, fKa MPU3BOAWTE IO 3MiHU TETUIOBOT
eHeprii kT TouHO Ha 1,3806505+107% JIx;

2) Ke/IbBiH € Taka OJWHHL TEPMOJUHAMIUHOT
TeMriepatypy, o cTana bonbiMaHa AOpiBHIOE
TOYHO 1,3806505-10'23 JKOYJISl HA KEJIbBiH.

ToOTO TPOeKTH HOBUX BHU3HAYEHb OJWHMIII
KeJIbBiH 3AJIMIIAIOTHCH TEPMOUHAMIUYHUMHU,
TepMmonnHamiuHa Temrepatrypa 1 BU3Ha9aeThCs 3a
noriomoroto 1Kty KapHo. BeakaeThes, mo crana
BonbliMana &k Bigirpae  pojb  MEPEBiHOrO
MHOXKHHKA MiX TEMIIEpaTypor0 3 OJHOTO OOKy Ta
EHEPri€l0 i MEXaHIYHUMH BEJIMYMHAMU 3 iHIIOrO

[5].

Ha paHuii yac KejbBiH BU3HAYAETHLCS TAKUM
YUHOM: KeNbBiH € OAWHUIA TepMOIWHAMIYHOT
TeMreparypu, ska jopisHioe 1/273,16 wactunu
TepMOJUHAMIYHOI TeMIiepaTypu TMOTPiHHOT TOUKH
Boau [13I'KMB (1967 p.), pe3oarouis 4]. [Norpitina
TOUYKA BOJIM MA€ HACTYITHI 3HAYEHHS: Temreparypa ¢
= 0,0078 °C, Tuck p = 0,00602 at™ (BigmoBimae
611,73 [1a abo 4,58 mm. pT. cT.). Hemonikom Takoro
BH3HAUEHHS BBAXKAETHCS Te, IO TEPMOAMHAMIUHA
Temreparypa y 3Ha4Hii Mipi 3aJIe)KUTh Biji BMICTY
JIOMIIIIOK Ta i30TOMHOTO cKiamy 3pa3ka [1]. Ha ne
3ayBaXKEHHS ~ MOXKHA  BHUCJOBUTH  HACTYITHE.
CydacHuii piBeHb PO3BUTKY OYHIIICHHS BOAM AOCAT
TaKOTO PiBHA, IO TiJBUIICHHS CTYIEHS YHUCTOTH
BOJM NMPAKTUYHO HE BHUMAaraTume 3HaYHUX KOIUTIB.
VY Toii e d[ac, iHIII 3arporoOHOBaHi METOIH
MEePEBU3HAYEHHSI OJWHULI KEJIbBIH MOTPEOYIOTh
CKJIQJIHAX TEOPeTUYHUX TIOIIYKiB Ta 3HAYHUX
MarepianbHux BrjaagiB. Jis  wkanu  Llenscis
TeMIlepaTypa KHWIIiHHA BOAW JOpiBHIOE 99,964°C
[5]. Hwkdye HaBOAWTHCS aHAJi3 TIOHATTS OJMHMII
KeJIbBIH Ta TMPOMO3ULIiS IIO0A0 MEPEBU3HAUCHHS
OJIMHUIII TepMOaUHaMIdHOT TeMmepatypu KenbBiHa
Ha ocHOBI 1ukiy KapHo.
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AGcomoTHa TeMIepaTypa BU3HAUAEThCS depes
muksn  Kapro 3a  JIOTIOMOTOK0  TIOHSATH
TepMoauHamiku [6—12]. Tlepexin o emmipudHOl
Temrieparypu  BiiOyBaeTbcs 32 JIOMOMOTOIO
TePMOJUHAMIYHOTO Tila, HAMpHUKIIal, i1eanbHOTrO
razy. Cmin BiAMITHTH, TIO IJIS iHIINX PEYOBUH,
HamNpUKIaj, TBEPAWX TiJ, OpraHi3yBaTH IMKI
KapHo He 3aBXIM BAAEThCA, YW TO POIIUPEHHS
TBEPAOrO Tijla HE3HAYHE, YU 11€ PO3IIUPEHHS BAXKKO
TOYHO BHMIpPATH TeXHIYHUMH 3acobamu.  Ha
MPaKTHLI BJIACTUBOCTI peaTbHUX rasis
HaOMMKalOThed IO  ifeallbHUX Ta3iB y JOyxe
BY3bKOMY Jiana3oHi. J[g HU3BKUX Ta BUCOKHX
Temneparyp uuki KapHo He 3actocoByeThesi. Lk
KapHo BHKOpPHCTOBYEThCS 3a HWOTO BHU3HAUEHHSM,
K ODOPOTHHU LMK, IO CKIAJAAEThCA 3 JIBOX
i3oTepM Ta ABOX apiabar. Ane mig dYac
i30TepMiUHMX NPOLECIB MOXKHA 3MIHIOBATH HE
TiTbkA 00’eM V, a ¥ iHmmii mapamerp. Y SKOCTi
pO6OUOro Tijia MpU LLOMY CJ1iJ OpaTH He ineanbHU
ras, a iHIly PEeYOBWHY, HaMpUKjald, rnapamarHiTHi

PEYOBHHHU.
[Tpono3zuiis Mojisirae 'y  TOMY, 110
BUKOPUCTOBYEThcs 1Mk KapHo 3a  #oro

BHU3HAYEHHSM JUIS MapaMarHeTvka, sk oO0OpOTHHH
LUKJ, 10 CKJIAJAEThes 3 JABOX i30TepM Ta JBOX
aniabar.

3 dopmymoranns 1-0i Teopemu Kapho ciinye
HACTYITHE: TIO-TIepIlle, JUTS BU3HAYeHHS abCONOTHOT
TEPMOAUHAMIYHOT TeMIeparypu MOKHa
BUKOPHUCTOBYBaTH came 1-mry Teopemy Kapho; 1o
apyre, 'y SKOCTi pobouoro Tijla  MOMKHA
3aCTOCOBYBaTH He TillbKH ineanmbHuil Ta3. Came
3MIMCHEHHST 30BHILIHBOI POOOTH Ja€ MOXKIIMBICTh
opraHizypath 1mkyi KapHo g moOymoBu
eMITipUYHOT [IIKAJTA TeMIepaTyp.

TepMoMeTpy 3 pIZHUMH TEPMOMETPUUHUMH
Timamu KpiMm ocHoBHUX Todok O Ta 100 °C y BCix
iHIOMX ~ ymMoBax OyayTh  TIOKa3yBaTH  pi3HY
Temrieparypy. Lle 4iTko Bka3ye Ha JOBITBHICTH Ta
CYMepevSIMBICTh TAKOTO BHU3HAYCHHSI TeMIepaTypu
K O0’€KTMBHOI MipH IHTEHCHBHOCTI TEIJIOBOTO
pyxy. [pyre Hauamo TepMomuHamiku [6] nae
MOKJIUBICTb BCTAHOBUTH abCoIFOTHY
TepMOJWUHAMIUHY IIIKally, fKa He 3alle)kKUTh Bif
TEPMOMETPUUYHOT PEHOBUHM.

V BuzHaueHHi 1wty KapHo 3 po6ouum Tijiom y
BUIJIA/lI i71€aJIbHOTO YW PEAJIbHOTO ra3y HasBHi JBi
izotepmu Ty Ta 15, Ha OCHOBi AKWX 3iHCHIOETHCS
30BHilIHS poOOTa: TpU 3MiHi 06°eMy V Ta THCKY P;
Ta JBi aaiabaT, Npu SKUX TaKOXK 3MIHIOETHCS V Ta
P. Y muxni KapHo 371ilicHIOETECS 30BHILTHS poOoTa.
Illo crocyerbcss  peanbHUX rasziB, TO BOHM HE
3alMIIAIOThC Y ra3omoAiOHOMy  CTaHi  Bif
HAJIHU3bKUX 70  HAJBHCOKMX  TeMmImeparyp,
Mepexossdl TMpH HAJTHU3BKUX TemIiepaTypax 3
piIKOTO 10 TBEPAOrO CTaHy, a MPH HAJABHCOKHX

TeMrepaTypax — O AWCOIlalil MOJeKys rasy Ha
aromu. To6TO mia uac peanizauii uvkay Kapho y
IIUPOKOMY Jiala3oHi TeMIiepaTtyp BiaOyBarOThCS
(hbazoBi mepexoau MEPUIOro POy 3 BUAIICHHIM Ta
MOTJTMHAHHSAM TETTOTH.

TobTo BU3HAYCHHS TePMOAMHAMITHOT
TeMrepaTypy 34iHCHEHO Ha OCHOBI BUKOPUCTAHHS
nukny KapHo Ta 30BHIIIHBOT poboTH. Sk Bigomo
[6]: «OxonomKkeHHs Tija MOXe OyTH BUKJIMKAHE HE
TITBKUA a/1ia0aTUYHUM PO3IMIUPEHHIM, ane U Oyab-
SIKOIO a/11abaTUUHOI0 POOOTOOY.

B sxocti pobodoro Tina y nukii KapHo moxHa
3aCTOCYBaTH, HANpHKIal, TMapaMarHiTHy ciib —
3ajizo-aMoHieBi  kBacui. Sk Bigomo, 3a
nporno3utiiero  Jlebas (1926 p.) [6] amiabGatuuHe
po3MarHiuyBaHHS ~ MapaMarHiTHUX  KPUCTAiB
3aCTOCOBYETBCSI y SKOCTi OJHOTO 3 OCHOBHHX
METO/IB OTPUMaHHs HaJHU3bKHX Temmneparyp (T <
1 K).

B ocHOBY TeopeTHMYHHMX pO3paxyHKiB MeTomy

MarHiTHOTO OXOJIO/IPKEHHS MOKJIaZIeHO
nudepeHLiiiHe  piBHIHHS ~ ApYyroro  Hadvaja
TEPMOMHAMIKH, sIKE, 3BaXalOuu HA O0OPOTHICTh Ta
afiabaTUIHICTh npotecy po3MarHidyBaHHS,
HaOupae Qopmy ymoBM crasiocti eHrtpomii S,

dS=dQ/dT =0 [7], ne Q — KiNbKicTb TeIIOTH.
YactuHku (aTOMH, 10HH, MOJIEKYJIN) MapaMarHiTHOT
PEUOBMHU BEAyTh cebe sSK MajeHbKi MarHiTHKH,
Opi€HTALs AKUX Yepe3 TeIIOBUI pyX 3HAXOOUTHCS
y Oe3nani. Ilpy HHM3BKHMX TeMmepaTypax, KOJH
TETUIOBUN pyX ocnableHo y 3Ha4Hii Mipi, cHiIu
B3a€EMOJIiIT MOXYTb PpO3TallyBaTH MArHETHKH Y
HamnpsIMKy MarHiTHOTO TMojs. SIKIIO0 MarHiTUKd
3HAXOAATLCS JaJeKO OJWH BiJi OJHOTO, TO CHI
B3a€MOJIiT HE BHUCTAYa€ [JI1 HABEACHHS MOPAAKY i
Mar"iTHui Oe3mnaj 30epiraeThcs 10 caMUX HU3BKUX
Temneparyp. Takum YMHOM, y BHIMAJKy MarHeTHka
poIT 30BHIITHHOTO napaMmeTpy BiJlirpae
HaAMarHiuyeHicTb (MarHiTHUH MOMEHT  OJUHMIII
o0’emy) M ([M] = A/m), pons TepMOIUHAMIYHOT
CWJIM — HampyXeHiCTb MarHitHoro mons H
([H] = A/m). Tlutoma eHTamnbMiss JUis MarHeTHkKa
nopiBHIOE W = e — HM abo nudepenuian dw = Tds
— HdM. Marnitra ingyxuis [B] = xr/(Ac’)= T
Jlns MarHeTukiB, IO 3HAaXOAATHCS HE B AY)Ke
CWJILHUX MAarHiTHuX nonsx M = y,cH, e yy —
MardiTHa CIPUHHSATINBICT PEUOBHHU BiJIHeceHa
J10 OAMHMLII Macu. MarHitHa CPpUAHATIUBICTD Y, >
0 i 3anexxuTh Bim TemmepaTypu o 3akoHy Kropi
= C/T, a6o 3axony Kiopi — Beiica C'/(T' +A), ne C
i C" crani Kropi, ki He 3aj1exarthb Bijl TeMrepaTypH i
BU3HAYAlOTBCSI ~ OCHOBHMM  CTAHOM  aToMa.
Koncranta A moxe OyTu JOJATHOIO, BiJl’€MHOKO
abo popieHtoBatd Hymo. [lapamarHiTHi Metany, y
AKUX 7y HE 3aJeXKUTb BiJ Temneparypu (JIyxKHi
MeTaJd JIiTiH, HATpiii, Kajiii), MaloTh ¥, B diara3zoHi



107107 Ha 1 rpam-atom pedoButn. Ha chorommi B
icHytounii mkani MTLI 90 [10] Bxe BuKOpHC-
TOBYETBCS TlapamMarHiTHa pe4YoBMHa — Lepil-
marHiesuii HiTpar Ce;Mgz(NO;)1, 24H,0 (LIMH).
TemmepaTypHa 1Imkajga TepMOMeTpa MAarHiTHOI
CITPUMHATIMBOCTI (TLITMC) OXOTLTIOE
temneparypu Big 0,01 mo 0,65 K [10]. MarniTHi
TEPMOMETPU PEKOMEHAYIOTbCA JIsl  peanizauii
MiKHApOJHOKO  TPaKTHYHOK  TEMIEpaTypHOIO
mkanoro (MIITII) B pmiamazoHi TemmepaTyp
4,2+13,81 K [10]. JudepeHLiiina TOTOXHICTb I8
BHYTPIITHBOI €Heprii MarHeTHKa MoJ1i0Ha OCHOBHIH
TepMOIUHAMIYHI ! TOTOYKHOCTI A razy
dE = TdS — PdV Ta moxe OyTH OTPUMaHO 3 HbOTO
nuisxoM 3amiau P— H, V — M, To0To: THUCK ra3y
P— H — HanpyXeHiCTb MarHiTHOTrO moJisi; 00’eM
razy V' — M — HamarHideHiCTb MarHeTHKa. Ale
akio M =y, H, To nist razig V' = RT/P. Tobto mix
V' ta P icHye o0epHeHa 3alleXKHICTh Ha BiIMiHY Bif
npsmoi 3anexxHocti Mk M ta H. Toni ocHoBHa
TEPMOJIMHAMIYHA TOTOXKHICTb JJIS MapaMarHeTHKa
Oyne Martu takuii Burnsn: dE = 17dS — HdM (skimo
He BpaxoByBaTH 3MiHy THUCKY P Ta 06’emy V). [pu
afiabaTHYHOMY pO3IIMpPEHHI TemrepaTypa ra3y
3HWXKYIOThed.  Llg  anamoris  mae  HacTynmHui
(hizvunmii 3mict. lpu agiabatnyHOMY pO3IMIUPEeHHI
razy, sike BiI0yBaeThCs pu S = const, ra3 BUKOHYE
pobory PdV BignoBimHo g0 1-ro  3akoHYy
TepMOJWHAMIKH, MOrO  BHYTPIIIHA  eHepris
3MEHILYEThCS HA IF0 BEJIMYMHY. AHAJIOTS Mix
00’eMOM ra3y Ta HaMarHideHOCTi MapaMarHeTrka 3i
3HAKOM MiHYC O3Hauae€, 10 MpHu aaiadaTHuHOMY
30i7bIIEHHI HaMarHideHictb Ha dM 30BHIIIHE
CEepeloBUILIE 3iMCHIOE Hajd Tijom poboty HdM,
30UThIIMBINK ~ HOoTOo  eHeprito. HaBmaku, mpu
afiabaTHYHOMY pO3MarHiuyBaHHI TapamarHeTHKa,
T00TO 3MeHIMBIIM M 3a ymoBH S = const,
BHYTpILIHS €HEprisi 3MEHIIYeThCS Ha BEJTUUYHUHY
HdM, sxa npencrarnse co0O  pobOoTy, 1110
3MIHCHIOETHCS MapaMarHeTUKOM HaJl CepeloBHUILEM
i Temmeparypa TapaMarHeTHka 3HWKyeTbes. Llei
MAarHiTOKaJOpUYHUN e(eKT 3HalIIOB BaXKJIMBE
3aCTOCYBaHHS Yy (Di3UIli MATHETHKIB.

B ymoBax ania0aTHYHOCTI MarHeTWK He
norivHae i He Bigmae termoty (dQ = 0) [12]. Tlpu
3MmiHi nonst dH 3pilicHioeThes pobora 64, = MdH
[11]. TTo mepmomy Hayani TepMoAWHAMikKH dQ =
dU + dA — 3miHa BHYTpIlIHBOT €Heprii MarHeTHka.
IlIpu dQ = 0 poborta 3milCHIOETBCA IWINE 3a
paxyHOK 3MiHHW 11i€i eHeprii (dA = — dU ), mo
MPU3BO/INTL JI0 3MiHM TeMmIeparypyd MarHeTHKa.
Buxopuctanas y  sgkocti  pobodoro  Tinma
JUEJIEKTPUKIB Ta 3MiHU €JIEKTPUUYHOT €Heprii MEeHII
MpUHHATHE AN BU3HAUEHHS TEPMOIWHAMIYHOI
Temneparypu y uukii KapHo, Hik BUKOpHCTaHHS
MarHeTHKIiB Ta 3MiHH MarHiTHOTO TOJS, OCKiIBKU
MPU eJIEKTPUYHHUX Tpoliecax, siKi OB’ si3aHi 3 pyxom

eNIeKTPOHIB, BaXKO OCATTH BUCOKOTO CTYTEHS
00opoTHOCTI  TepMoauHamiuHoro mukiay. Ciia
MiIKPECTUTH, 1O A8  OTPUMAaHHS  eeKTy
OXOJIO/PKEHHS BXKJIMBI OOWBA KPOKW Mpolecy —
i30TepMiuyHe HaMarHidyBaHHS i ajiabaThyHe
po3marHidyBaHHs. J[Ji MarHiTHOro OXOJIO/KeHHS
3aCTOCOBYIOTh COJIi PiJKO3€MEJIbHUX MaTepiais,
Hampukiazn, cyiabdaT TaofliHis, XpOMOKalli€Ri,
3aJ1i30aMOHI€BI, XPOMOAMOHI€EBI KBACIli i PsiJl iHIINX
napaMarHiTHUX pedoBWH. Kpucranmiyna perritka
umMx peuoBuH wmictute ionu Fe, Cr, Cd 3
HeZ00yIOBaHUMHU eTIeKTPOHHUMH OOOJIOHKaMH i
BIIMIHHUM  Bil HyJs  BIacCHUM  MAarHiTHUM
momeHToMm. [lpu agiabatnuHOMy PO3IIUPEHHI razy,
ke BinOyBaeThes mpH S = const, ra3 BHUKOHYE
podoty PdV, BIAMOBIAHO 10 1-r0 3aKoHy
TepMOJWHAMIKKM  HOTOo  BHYTpIIOHS  eHepris
3MEHIIYEThCS Ha 110 BEJIMUMHY. A came 31iHCHeHHs
30BHIITHKOI POOOTH Ja€ MOXKITUBICTh OpPTaHi3yBaTH
umkn KapHo ans moOymoBM eMmipuyHOT 1IKaiu
Temriepatyp. AJie 3aBAaHHS BUKOPUCTATH  Lii
MAarHiTHi SIBHINA JUTSI METPOJIOTIYHOTO BH3HAYEHHS
KenbBiHa CTaBIATHL AELIO iHIIN TEXHIUHI Ta HAYKOBI
3aBJaHHA 0 poOOYOro Tijla mapaMarHeTyka, Hix Ti,
IO CTaBJIATH MPU CTBOPEHHI OXOJIOJDKYBauiB. A
3aBJIaHHA 1li HACTYTHI. B sKxocTi poGodoro Tisia Mae
OyTH BUOPAHO ineanbHM rapamMarHeThK
JlamxeBeHa OJIM3bKUN JI0 ilealIbHOTO (3 O3HAKaAMH
izeabHOTO ra3y MarHeTHKiB). HeoOxinHo BHOpaTH
HalOIIbIl ~ ONTHUMAJIbHUK  TNapamMarHeTHK  JJist
MPaKTHUYHOT peaizallii eMIiprudHOi TeMIepaTypHol
wKaja, TOOTO HeoOXxiaHO, 11100 1 peuoBHHA
HaWOINBII ~ 3aJO0BOJBHSJIA  yYMOBM  pealizarlil
oboporHocTi nukiy Kapho, 1mo6 Oyjio BpaxoBaHO
MAarHITOCTPIKIIMHUN Ta MarHITONPYXHUH edeKTH,
SIKMi xapakTepusyerbest Benuunnoro (O0v/0T)y
Ta MarHiTONPY>KHil eeKTH.

JudepeHiiiline piBHSHHS KpUBOT pPiBHOBArwM,
sKe  HasuBaeTbcs  piBHAHHAM  Knameiipona-
Knay3iyca, BAKOPUCTOBYIOTH ISl BU3HAYEHHS Tep-
MOJIMHAMIYHOI TeMMepaTypH, sKe 3TiIHO Teopil
iZealbHOTO Ta3y BW3HA4Yae 3MiHY TeMIepaTypH
(hazoBoro nepexony (Hanpukjaj, MNPy 3aMep3aHHi
abo KHUITiHHI) 13 3MiHOIO THUCKY:

dp _ S”—S,
(dT) V=

Ockinbkn A = T(S" — S'), ne A — Tterora
repexoly Ha MoJb abo rpaMm pedoBuHH; (V' — v')—
3MiHa 00’emy 1i€i pedoBuHU. [loniOHe piBHIHHS
Mae Oyru i jans napamarHetukiB.  [lpu
aniabaTHYHOMY pO3MarHiuyBaHHi, komu dS = 0,
3MiHa TeMmmepaTrypu i MarHiTHOrO MoJis MOB's3aHi
CITIBBIJHOILIECHHSM:

(M
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cy oM
—L(dD)s+(— )y (dH)s =0, 2
T(T)As (aT)H(H)S (2
3BIAKU
oT T oM
Y E— () 3
(aH )s " ( e )i (3)
abo
oT T M-M
Vo = , 4
G = o )

€ BpaxoOBYEThCS, IIO YacTUHHA TMOXigHA BiA
MUTOMOI  GHTaJIbMii 32  TeMmmeparyporo  mpu
H = const € MUTOMOIO TETJIOEMHICTIO MarHeTHKa
npu cranomy H: (Oow/0H)yu=cpm; Cpum —
TEMJIOEMHICTh TapaMarHeThka TMpH TMOCTIHHOMY
TUCKYy P Ta Hampy>KeHOCTi MarHiTHoro mons H.
MoskHa noOyayBatu Takuii camuii nukia KapHo s
napamarHetukiB. BinbHa ewnepris F = Fy(V, T)+
B2
+——V, nme F(V, T) BimbHa eHepris MarHeTHKa
4mu
MpyU  BIICYTHOCTI MarHiTHoro mnons. Bimomi 3
€JIeKTPOIMHAMIKHA BHUPA3U e€Heprii MarHiTHUX TOJiB
BHU3HAYAIOTh HE BHYTPILIHIO, a BiJIbHY EHEprito
cuctemMu. Konmu MpOHMKHICTH I HE 3aJIeXKHTh Bil

Temrieparypu, BilbHa eHepris  30iraerbcs 3
BHYTPILIHBOIO.
Bupaz nang xapakTepucTHUHOI QYHKINT —

TePMOMHAMIuHOTO noTeHLiany ['i66ca HacTynHuii:

d® =-SdT + Vdp — 41 HdB . Buxonsau 3 piBHSIHB
V4

Makcgesna, OTpUMY€EMO 1110:

(an _ ( as) )
or )" \oH ),

IneanbHUMKM razamMM Ha3WBAlOThCS Tas3u, SKi
TOYHO 3a/I0BOJIBHAIOTH 3akoHaM boiinsg — MapioTra
(PV = const) i I'eit —JIroccaka (V= Vy (1 + ayp ¢) npu
P = const) [6]. [lng omHOTO MO i€anbHOTO Tazy
piBHSHHS cTaHy HaOupae Burnsany: PV = RT. Cran
peanbHUX Ta3iB 4YacTO Ha MPAKTHI[ OMUCYETHCS
y3arajJbHeHUM  pilleHHsIM  MeHzgeneeBa  —
Knaneiipona: PV = ZrMRT, ne: P — tuack, T —
Temrieparypa; Z, Z, (P, T) — xoediuieHT
CTHCKYBaHOCTi razy, M — maca rasy, R — rasopa
ctana. [neanbHuil ra3 € MaTeMaTHYHOKO MOAEIUTIO, Y
AKIM HEXTYIOTh MOTEHLIIMHOIO €HEPric€l0 MOJIEKYJ Y
MOPIBHSIHHI 3 KiHETUYHOIO  eHeprieto. Mix
MOJIeKyJlaMd He [ilOTb CHJIM MpPOTATYBaHHS Ta
BiJIIITOBXYBAHHS, 3iTKHEHHS YaCTHHOK MiXK COOOI0
i 3 CTIHKaMU cOCyy € aOCOITIOTHO TIPYXKHi, a 9acoM
B3aEMOJIIT MiXK MOJIEKYyJIJaMH MOJKHA 3HEXTYBaTH Y

MOPIBHSAHHI 3  YacoM MK  3iTKHEHHSIMHU.
BnacturocTi igeanbHOro rasy: 00’€M  MOJIEKYJ
JIOPIBHIOE HYJIIO, IMIYJIbC MEPEIaEThes TiBKU TPH
3ITKHEHHSIX, CyMapHa EeHeprisi YaCTHHOK MOCTilHa.
IlonibHo sk gms  raziB Oynmo  TMoOOyaOBaHO
abcomoTHY Wwkany Temneparyp [7], a came:

T
Vo —Vy d
T=Tyexp [2-02L g (6)
A dr
70
MOXXHA  HABEeCTH  moxiOHe
rnapaMarHeTHKiR:

piBHSHHS  JUIs

T
T=T,exp IMd—HdT =
c dr
70
T
~ exp J‘ZMsz Xmith dH 7
c dr
0]
Y  xnacwuHili  Teopii = TapaMarHeTU3My

Jlamxesena [13] (y mepinoMy BapiaHTi Teopii) He
BpaxoByBaJlaCh B3a€EMOJiS MiXK aTOMaMH, TOOTO
PO3MIISIABCA ieaibHUM KJIACUYHWU ra3 MarHiTHUX
cTpiniok. JIns Mar”iTHUX TEpPMOMETpPIB MOXKHA
BUKOPHUCTOBYBAaTU LIepieBHiA TiolliaHaT, TpieHin
docdin oxcua, ainikoniHat uepiro [14, 15]. Bupas

JUTS XapaKTepUCTUIHOL dbyHKIIIT —
TePMOMHAMIuHOTO noTeHLiany ['i60ca HacTyHMiIA:
d®=-S8dT+ Vdp —VHdB/(4r) . 8

MarHiTkajJopuuHHuid eeKT 3MiHW TeMrnepaTypu
BiJl HAIpPYXHOCTI 30BHIIIHEOTO MAarHITHOTO TIOJS
XapaKTepu3yeThes BeTMUMHOIO NoXiaHoi (67 /0H ).
3a BiIOMUMU 3 JIiTepaTypH BU3BHAYEHHSIMH (Pa3oBUX
MpoleciB, KOJMM y TEpPMOJAMHAMIYHOMY TIpolleci
BiI0YBA€THCH BUIIJICHHS Ta MOMJIMHAHHS TEIMJIOTH,
Li OpoLecHu BIAHOCATHCH A0 (ha30BMX MEPEXOiB
MepIIoro pomy.

[TuranHg 110410 €(EeKTUBHOCTI CTOITH TaKUM
YUHOM: SIK TIOB’SI3aHWU CTYIiHb HaMarHideHocTi M
i3 3MiHOIO TeMmrepaTypd MarHeTvka, TOOTO
HACKIBKU 3MIHIOETBCA KUIBKICTH TEIIOTH, 1100,
BpPaxOBYIOUM  TETJOEMHICTb,  MOXHa  OyJ0
BU3HAYHUTH HOTO TeMIiepaTypy.

HeoOxigHoO 3HAWUTH Ti pedOBUHH, SKi HAWOLTBIIT
MigXOAATh O BU3HAUEHHS «ifieajibHe POOOUE TijIO»,
ajle He «igeaJlbHUM Ta3», a «iJgeaJbHUH
napamMarHeTHK» JUis MPaKTHYHOT peaitizallii LuKia
KapHo anst mapamMarHeTHKiB.

BUCHOBKH
Bukopucranns 'y ki KapHo 3amicThb
imeanbHOTO Ta3zy ideajbHOTO MapamMarHeThka

JlankeBeHa, Ta 3aMicTh 30BHILIHLOTO MapameTpa
cucteM 00’eMy V' — HamardideHocti M, a 3aMmicTh



y3arajlbHeHOI TepMOJMHAMIYHOT CUITH THCKY P —
HamNpy»XeHOCTi MarHiTHoro mnouss H, MOJKHa
noOynyBaTH  HOBe  BW3HAYeHHS  eMIMipHYHOT
TeMmreparypHoi IIKajIX 3amMicTh BiJIoMOi MOOYIOBH
miei TeMmepaTypHOi WIKalM 3a  JOMOMOTOO
peallbHUX ras3iB.

Y 1poMy BU3HAUEHHI MOXHA BHUKOPHUCTATH
HampallloBaHHS Ta TeOopil0 TEeXHIYHOT peaizarlii
MarHiTHOrO  OXOJIOJUKEHHS 33  JIOTIOMOTOIO
MAarHiTOKaJIOpuUYHOTO e(heKTy.

[lpakTvuHe BU3HAYECHHS OJWHMII KEJIbBIH Ha
OCHOBI  MArHITOKATOPHUYHOTO  e(deKkTy  Moxe
HampsMy 3B’s3aTH 10 OAMHHULIO 3 OJUHHUIIAMH
€JIeKTPUYHUX Ta MArHITHUX BEJIMYMH HA BiAMIiHY
BiJl iICHYIOUOTO CTaHy, KOJTM TaKUX 3B’A3KiB HEMaE.
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