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HOBI NiAXoan Ao BUSHAYEHHA TEPMOAUHAMIYHOI TEMIMEPATYPU
KENbBIHA ANndA NOBYAOBU EMMNIPUYHOI LUKANKU TEMMNEPATYP
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Posenanymo oodun 3 moocausux wiisaxie eusHayeHHs emnipuunoi memnepamypu Kenvsina ma oounuyi
Kenbeun 01 i0eanbHoeo napamaciemuxa Jlanoiceeena nHa GIOMIHY 610 ICHYIOUOI wKanu 01 i0edaibHO20
eazy. Pozenamyma moowcnugicme nobyoosu mepmodunamiunozo yuxay Kapno 0 napamachemuxa, 3a
00NOMO2010 AK020 PeanizyemuvCs 8UIHAYEHHS 0OUHUYI KEelbBIH.

Kniouogi crnosa: mepmoodunamiuna memnepamypa Kenvsina, yuxn Kapmo, xenvein, cmaia bornvymana,
napamazHemux Jlanocegena, HamacHiueHicmo, HanpPyICeHICMb MACHIMHO20 NOJA.

Paccmompen ooun uz nymeii onpedenenus smnupuieckoi memnepamypol Kenveuna u eOunuywl Keiv8uH
01 udeanvroeo napamazuemuxa Jlansicegena 6 omaudue om cyujecmeyroujeli WKaibl U0earbHo20 2d3d.
Paccmompena 6o3mosicnocms nocmpoenust mepmoouHamuyecko2o yuxkia Kapro 0ns napamachemuxa, c
HOMOUBIO KOMOPO2O Peanu3yemcs onpeoeietie eOeHUYbl KelbBUH.

Kurouesvie cnosa: mepmoounamuyeckas memnepamypa Kenveuna, yuxn KapHo, KenvgiH,
bonvymana, napamacnemux Jlanoicesena, HamacHU4eHHOCHb, HANPANCEHHOCb MACHUMHOZ0 NOJIA.

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.

Sx Bimomo [1-4] MixHaponHU#l KOMITET 3 Mip
ta Bar (MKMB) na 94-my 3acimanni y 2005p.
MPUIHSB PEKOMEHIAIIIO MO0 MiATOTOBYUX Mip 110
MepeBU3HAYCHHS KUTOrpaMa, amriepa, KeibBiHa Ta
MOJII TaKMM 4YHHOM, II00 I[i OAMHHMIN OyIu
MpUB’sI3aHI 0  TOYHO  BIZOMHX  3HAYCHb
¢dbynnamentanbaux pismunux koHCTaHT (DDK).

IcHye dYoTHpW HANPSAMKH JOCTIIKEHb MO0
CTBOpPEHHSI MpPHUPOJHOrO erajoHa wmacu [1-4].
BimHOocHO OAWHMIN  KEIbBIH  BiJOMiI  YOTHPH

(dopMyITIOBaHHSI IPOEKTY BU3HAuUeHb [1—4], 3 aKux
MOJKHA BUIUINTH TaKi:

1) kenmbBiH € Taka 3MiHA TEPMOAWHAMIYHOI
TEMIIEPaTypH, SKa MPU3BOAMTH JO 3MIHU TEILIOBOT
eneprii k7 Touro Ha 1,3806505¢107> JTx;

2) KenbBiH € Taka OIUHHI TEPMOAMHAMIYHOL
TeMIIepaTypd, M0 cTaja bojbIlMaHa JIOPIBHIOE
touno 1,3806505¢10 mKoyist Ha KebBIH.

ToOTO NPOEKTH HOBUX BHU3HAYCHb OJMHHMIII
KENbBIH 3aJIMIIAITHCS TEPMOAMHAMIYHUMHU.
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TepmoanHamiuHa Temriepatypa 7 BU3HAYaEThCS 32
nornomoroto nukiny Kapao. BBaxkaerbes, mo crana
Bonmpriimana k& Bimirpae  poms  TEpEBiTHOTO
MHOXHHKa MDK TEMIEpaTyporo 3 OJHOro OOKYy Ta
CHEPri€0 1 MEexXaHIYHMMHU BEIMYMHAMHU 3 IHIIOIO
[5]

Ha pauuii 4ac KenpBIH BU3HAYAETHCA TAKUM
YUHOM: KEJbBIH € OJMHHULSA TEPMOAMHAMIYHOL
TeMIepaTypH, sika nopiBHioe 1/273,16 wyacTuHu
TEPMOJIMHAMIYHOT TeMIepaTypu MOTPIHHOI TOYKH
Bomu [13I'KMB (1967 p.), pe3onromist 4]. [Torpiiina
TOYKa BOJM Ma€ HACTYITHI 3HAYCHHS: TeMIIepaTypa ¢
= 0,0078 °C, tuck p = 0,00602 at™m (BiamoBigae
611,73 I1a abo 4,58 mm. pt. cT.). Hemomnikom Takoro
BHU3HAYEHHS BBa)KA€ThCA T€, IO TEPMOJMHAMIYHA
TeMmIiepatypa y 3HauHid Mipi 3aJIKUTh BiJl BMICTY
JIOMIIIIOK Ta i30TOMHOIO ckiaay 3paska [1]. Ha me
3ayBaXXGHHS  MOXXHAa  BUCIIOBUTH  HACTYIIHE.
CyuacHull piBeHb PO3BUTKY OUHIIECHHS BOIHU JOCAT
TaKOro pIiBHA, IO MiABUIICHHS CTYHNEHS YUCTOTH
BOJIY MIPAKTUYHO HE BUMAaraTHME 3HAYHUX KOIITIB.
Y Toifi ke wdac, IHII 3ampONOHOBaHI METOIH
TEpEeBU3HAYCHHS OJMHMIN KEIbBIH MOTPEOYIOTh
CKJIAJJHUX TEOPETUYHHX TIOMIYKiB Ta 3HAYHHUX
MarepianbHuX BkmamiB. [ns mkamum  Llenbcis
TeMmIiepatypa KHITiHHS Bomu JopiBHIOE 99,964°C
[5]. Hux4ue HaBOAMTHCSA aHAJI3 MOHATTS OJUHUIL
KEJIbBIH Ta TPOMO3UIlIA IIOA0 IEPEBU3HAUCHHS
OJIMHUII TEPMOAMHAMIYHOI TemrepaTypu KenbBiHa
Ha ocHOBI ukIy KapHo.

AOCOIIOTHA TeMIlepaTypa BH3HAUYAETHCS Uepe3
mukn  Kapno 32  JONOMOIOI  TIOHSTH
tepmonuHamiku [6—12]. Tlepexinm mo emmipudHOi
TEeMIIepaTypy  BiIOyBaeTbcs 3a  JJOIOMOT'OIO
TEPMOJIMHAMIYHOTO TiNla, HANPHUKIAJ, ieaJbHOrO
razy. Ciim BIAMITUTH, IO JUIS IHIIMX PEYOBHH,
HATNpUKIa], TBEPAUX T, OpraHi3yBaTH IHKI
KapHo He 3aBXIM BHAETHCS, UM TO PO3MIMPEHHS
TBEPJIOTO TiJla HE3HAYHE, X 1€ POSLUIMPEHHS BaXKKO
TOYHO BHMIPATH TEXHIYHUMH 3aCO0aMH. Ha
MPaKTHII BJIACTUBOCTI peanbHuX rasis
HaOJIMKAIOThCS 110 If€aJbHUX Ta3iB y JyXKe
BYy3bKOMY miama3oHi. J[s HHU3bKHX Ta BHCOKHX
Temriepatyp nukn KapHo He 3actocoByerhes. Llukin
KapHo BHKOpHCTOBYEThCS 32 HOr0 BU3HAYCHHSM,
K OOOpOTHUI IMKI, IO CKJIAJa€ThCs 3 JBOX
i30TepM Ta JABOX amiabar. AJje mig  4ac
130TEpMIYHHX TIPOLIECIB MOXXKHA 3MIHIOBATH HeE
TiNbkH 00’eM V, a W iHmmi mapamerp. Y sKocTi
po0OYOro Tijia MPHU LBOMY CITiJI OpaTH HE ifcaTbHUN
ra3, a iHIIy PEYOBHHY, HANpPUKIAJl, NapaMarHiTHi

pEYOBUHHU.
[Ipono3uiris nojsirae 'y TOMY, 110
BUKOpPHCTOBYeThCS  Imkia  KapHo 3a  Horo

BHU3HAYCHHSAM IS0 HapaMaI‘HeTHKa, SIK O60pOTHI/H71
MUK, 0 CKIAJA€ThCsA 3 JBOX 130TEPM Ta IBOX
ajia0ar.
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3 ¢dopmymoBanHs 1-0i Teopemu Kapho criimye
HACTYITHE: MO-TIepIle, Ui BU3HAYCHHS a0COMOTHOT
TEepMOTUHAMIYHOT TeMIIepaTypH MOXKHA
BHUKOPUCTOBYBaTH came l-mry teopemy KapHo; mo
apyre, |y fAKocTi pobouoro Tima  MOXHa
3aCTOCOBYBaTH HE TUIbKM imeanbHHil ra3. Came
3MIACHEHHS 30BHIIIHBOI POOOTH Ja€ MOXKJIMBICTD
opranizyBatu 1uka1 KapHo ang  moOymoBH
EMITIPUYHOI IIKAJIH TeMIIepaTyp.

TepMoMmeTpr 3 pI3HUMH TEPMOMETPUIHUMH
TimamMu Kpim ocHoBHUX Touok 0 Ta 100 °C y Bcix
IHIINX  yMoBax OyAyTb TIOKa3yBaTH  pi3HY
temrieparypy. Lle 4iTko BKa3zye Ha JOBUTBHICTH Ta
CYIEpPEWINBICTh TAKOTO BU3HAYCHHS TEMIIEPaTypH
K 00’€KTUBHOI MipW IHTEHCHBHOCTI TEIUIOBOT'O
pyxy. /[pyre Hawano TepMmoauMHaMiku [6] nae
MOXIJIUBICTh BCTAHOBUTH abCcoIOTHY
TEPMOJMHAMIUHY IIIKAJTy, sSKa HE 3aJICKHTh BiJ
TEPMOMETPUYHOI PEUOBHHH.

VY BuzHaueHHi uKiry KapHo 3 pobounm Tinom y
BHIJISIII 1/1€aIbHOIO YM PEasIbHOTO ra3y HasBHI JIBi
i3orepmu T Ta Tp, HA OCHOBI SKHMX 3IHCHIOETHCS
30BHIIIHS poboTa: mpu 3MiHi 00’eMy V Ta THCKY P;
Ta Bl aaiabaTH, IPU SKUX TAKOX 3MIHIOEThCS V Ta
P. Y nuxmi KapHo 311iiCHIOETBCS 30BHIIIIHS poOOTa.
Illo crocyeTrbcs  peanbHUX Ta3iB, TO BOHH HE
3aJIMIIAIOTECSA Yy Ta30lO0MI0HOMY  CTaHi  BiA
HAJHU3BKAX  JIO  HAJBUCOKHX  TEMIIEpaTyp,
MepexoNs iyl TpPU HAJAHU3BKUX TeMIlepaTypax 3
piIKOTO 10 TBEpPIOTO CTaHy, a MPH HaJBUCOKHX
TeMmIepaTypax — J0 JMCOMialii MOJeKyJ Tra3y Ha
atomMu. ToOro mig yac peanizamii nukny Kapho y
IIMPOKOMY Jiarma3oHi TeMIIepaTyp BilIOyBarOThCS
(ha3oBi mepexoau IMepIIoro PoAy 3 BHUIUICHHSIM Ta
MOTJIMHAHHSAM TEIUIOTH.

Tobto BU3HAYEHHS TEPMOJHAMIYHOT
TEeMIIEpaTypH 3AIMCHEHO Ha OCHOBI BHKOPHUCTaHHS
nukty Kapao Ta 30BHIMHBOT pobotu. Sk Bimomo
[6]: «OXonomKeHHs Tia MoXe OyTH BUKIUKAHE HE
TUNBKH a7ia0aTHYHUM PO3IIMPEHHSM, ane i Oyab-
SIKOIO a/11a0aTUIHOI0 POOOTOIOY.

B sikocti poboyoro Tina y nukm KapHo MokHa
3aCTOCYBaTH, HaNpUKIaJd, TapaMardiTHy ciib —
3amizo-aMoHieBl  kBacml. Sk BimomMo, 3a
npono3uiiiero Jlebas (1926 p.) [6] anmiabatmune
pO3MarHidyBaHHs  MapaMarHiTHAUX  KPHUCTAliB
3aCTOCOBYETHCS Y SIKOCTI OJHOTO 3 OCHOBHHX
METO/IiB OTPUMAaHHS HaTHU3BKUX Temrepatyp (7' <
1 K).

B oCHOBY TeOpeTHYHUX PO3pPaxXyHKIB METOIY

MAarHiTHOTO OXOJTOMIKEHHS MTOKJIaJICHO
mudepeHIiiine  piBHSHHA ~ Jpyroro  Hadana
TEPMOJMHAMIKH, SIKE, 3BaXKal04uyd Ha 00OPOTHICTh Ta
al1ia0aTHIHICTh mporecy pO3MarHiuyyBaHHsI,

Habupae ¢QopMy ymoBH cranocti eHTpomii S,
dS=dQ/dT =0 [7], ne O — KUIbKIiCTh TEIUIOTH.
YacTiHKH (aTOMH, 10HH, MOJIEKYJIH) ITapamMarHiTHOI
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PCUOBHHHU BEOyTh ceOe K MaJicHbKI MarHiTHKH,
OpIEHTAIliS SKUX Yepe3 TEIIOBHHA PyX 3HAXOAUTHCS
y Oesnaxi. [lpm HU3BKHX TeMmmeparypax, KOIU
TEIUIOBHU PyX oOcCIablIeHo y 3Ha4YHId Mipi, cHIH
B3a€MOJIii MOXYTh pO3TallyBaTH MAarHeTHKH Y
HampsIMKy MAarHiTHOrO IOJiA. JSIKIIO MAarHiTHKH
3HaXOMAAThCS JTAJIEKO OJHMH BiJ OJHOTO, TO CHII
B3a€MOJIii He BUCTa4yae JJIsl HaBEICHHS IMOPSAKY 1
Mar”iTHUN Oe3aj 30epira€Tbes 10 CaMUX HU3bKHX
Temriepatyp. TakuM YMHOM, Y BHIIAJKy MarHeTHKa
poib 30BHIITHBOTO napamerpy Biflirpae
HaMarHiueHicTh (MarHiTHUH MOMEHT OJWHHII
00’emy) M ([M] = A/m), poib TEepMOJUHAMIYHOT
CHJIM — HaIpyXeHICTh MarlitHoro moms H
([H] = A/m). IlutomMa eHTaubIis IS MarHeTHKa
fopiBHIoE W = e — HM abo nudepenuian dw Tds
— HdM. Maruitha ingykuis [B] = xr/(Ac)= Tu.
Jnst MarHeTWKiB, IO 3HAXOIATHCS HE B JIyXkKe
CHJIPHMX MAarHITHHX molmsx M = y,H, ne i

MarHiTHa CHPHHHSATIWBICTG PEUOBMHH BiJHECEHA
JI0 OTMHUII MacH. MarHiTHa CIPUAHSITIUBICTD ¥y >
0 1 3anmexuTh Bij TemIiepaTypu mo 3akoHy Kropi y,,
= C/T, a6o 3axony Kiopi — Beiica C'/(T +A), ne C
1 C' crani Kropi, sIKi He 3aJIeKaTh BiJl TEMIIEPATYPH i
BU3HAYAIOTHCS ~ OCHOBHMM  CTaHOM  aToMa.
Koncranta A mMoxe OyTH J0JAaTHOO, BiJ’€MHOIO
abo nopiBHIOBaTH Hymo. [lapamaraitaHi Meranu, y
SKHX )y HE 3aleOKUTh BiJ| TEeMIepaTypu (J]y)KHi
METaH me HATPIi, Kaiiii), MalTh Yy B JianasoHi
107+10° ua 1 rpaM-aToM pedoBuHu. Ha CbOTOJIHI B
icaytounit mkami MTII 90 [10] Bxke BuUKOpHC-
TOBYEThCS TIapaMarHiTHa pEYOBHMHA — Iepiii-
MmarHieBuit HiTpaT Ce,Mg3(NO;3)1, 24H,0 (UMH).
TemmepaTypHa IKajda TepMOMETpa MAarHiTHOI
CIIPUHHSATIMBOCTI (TILITMC) OXOILTIOE
temmniepatrypu Big 0,01 mo 0,65 K [10]. Marnithi
TEPMOMETPH  PEKOMEHIYIOThCS U peaizallii
MUDKHApOMHO  TPAKTHYHOIO  TEMIIEPaTypPHOIO
mkanoto (MIITII) B piama3oHi Temiiepatyp
4,2+13,81 K [10]. Audepenuiiina TOTOXHICTD IS
BHYTPINIHBOT €Heprii MarHeTuka 1mo/Ii0Ha OCHOBHiH
TepPMOIMHAMIUHIH TOTOXHOCTI VIS rasy
dE = TdS — PdV ta Mmoxe OyTH OTPHUMaHO 3 HHOTO
HnuIixom 3aMinu P— H, V' — M, To0TO0: THCK Tra3y
P— H — HanpyXeHiCTh MarHiTHOTO IOJs; 00’eM
razy ¥V — M — HamarHideHicTh MarfeTuka. Ane
Ko M = y,H, To nis rasi V = RT/P. To0To Mix
V' Tta P icHye oOepHEHA 3aJIKHICTh Ha BiIMIHY BiJl
npsMoi 3anexHocti Mk M Ta H. Tomi ocHOBHa
TEpMOJIMHAMIYHA TOTOXXHICTH JJISl MapaMarHeTHka
Oyzae matu Ttakuii Burisan: dE = TdS — HAM (sxio
HE BpaxoBYBaTH 3MiHy THUCKY P Ta 00’emy V). Ilpu
aliadaTHIHOMY pO3IIUPEHHI TeMIlepaTtypa Tasy
3HUKYIOThCs. Ll aHamoriss Mae  HACTYMHHH
¢iznunnit 3mict. [Ipu agiabaTnyHOMY pO3IIUPEHHI
rasy, sike BigOyBaeThCs Ipu S = const, Ta3 BUKOHYE
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pobory PdV BimmoBimHO g0 1-rO  3aKoHY
TEpMOJIUHAMIKH,  HOro  BHYTPINIHS  €Hepris
3MEHIIYEThCS Ha I[I0 BEIUYHMHY. AHAJIOTIA MDK
00’€MOM Ta3y Ta HAMarHiYeHOCT1 apaMarHeTrka 3i
3HaKOM MIHyC O3Ha4ae, 0 MpH agiabaTHIHOMY
30UIbIIEHH] HaMarHideHicTh Ha dM 30BHIIIHE
cepeloBHIe 3AIMCHIOE Haja Tinom pobory HdM,
30impIIMBIIM  Horo  eHeprito. HaBmaku, mpu
aliadaTHYHOMY pPO3MAarHiuyBaHHI IapaMarHeTHKa,
TOOTO 3MeHmUBIIM M 3a yMoBH S = const,
BHYTpPILIHS €HEPTis 3MEHINYETbCS Ha BEIHUUHY
HdM, sxa mnpencraBise cobow — poOOTy, IO
3IIMCHIOETBCS TTApaMarHeTUKOM HaJl CepeIOBUIIIEM
1 TemmepaTypa mnapaMarHeThka 3HWXKyeTbes. Lleit

MAarHiTOKaJOpUYHANH e(eKT 3HAWIIOB BaXKJIMBE
3aCTOCYBaHHs y (Di3MIli MATHETHKIB.
B yMoBax amiabaTMYHOCTI MAarHeTHK HE

noruHae 1 He Bimaae temwiory (dQ = 0) [12]. Ipu
3MiHl nonst dH 3pificHioeThess pobota 04, = MdH
[11]. Tlo mepmomy Hauam TepMoaWHAMIKH dQ

dU + dA — 3miHa BHYTPIIIHBOI €Heprii MarHeTuka.
[pu dQO 0 pobora 3miCHIOETBCS IMIIE 32
paxyHOK 3MiHH 1€l eHeprii (dA = — dU ), mo
MPHU3BOAUTH 1O 3MIiHH TEMIEpaTypd MarHeTHKa.
Bukopucrannss y  gkocti  pobouoro - Tina
JIETeKTPUKIB Ta 3MIHM €JIeKTPUYHOI eHeprii MeHII
NpUHHATHE /U1 BU3HAYEHHS TEPMOIMHAMIYHOI
Temriepatypu y nukii KapHo, HiX BUKOpPHCTaHHS
MAarHeTvKiB Ta 3MIiHM MarHiTHOTO ITOJIS, OCKITBEKH
MIPH eNEKTPUYHUX IMpoIiecax, sKi OB’ sI3aHi 3 PyXoM

CNIEKTPOHIB, Ba)XXKO JOCSITTH BHCOKOTO CTYICHS
000pOTHOCTI  TepMomuHaMiYHOro IuKIy. Cin
MiIKPECTUTH, IO A OTPUMAHH: edexry

OXOJIO[KCHHsI Ba)K/IMBI 00M/BA KPOKH IMPOLECY —
130TepM1qu HaMaeryBaHH;[ i amiabaTtuyHe
po3MarHidyBaHHs. Jlisi MAarHiTHOrO OXOIODKCHHS
3aCTOCOBYIOTH COJIi plZ[K03eMeJII)HI/IX MaTeplamB
HaNpUKIAL, CyiabhaT rajoniHis, XpOMOKai€si,
3aJ1i30aMOHIEBI, XPOMOAMOHIERI KBACIII 1 P IHIIUX
MapaMarHiTHUX pedoBuH. KpucTangiuHa pelritka
nux pedoBuH Mictuth ioHum Fe, Cr, Cd 3
HGIIOGYZ[OBaHI/IMI/I EIIEKTPOHHUMU 060HOHKaMI/I 1
BIIMIHHMUM  Bil HyJId BJIaCHHUM  MAarHITHUM
MoMeHToM. [Ipu anmiabaTHUHOMY pO3IIUpPEHH] rasy,
sgke BigOyBaeThcs mpu S = const, Ta3 BHKOHYE
pobory PdV, BIANOBIMHO 10 1-ro 3aKkoHY
TEpMOJIUHAMIKH ~ HOro  BHYTPIIIHSA  €Hepris
3MEHIIYETHCS Ha 110 BEJIMUMHY. A came 3iHCHeHHS
30BHIIIHBOI pOOOTH Ja€ MOXKITUBICTh OpPTaHi3yBaTH
nukn KapHo s moOymoBH eMIipUYHOI IIKaJIH
TeMmIepatyp. AJie 3aBJaHHA BHUKOPUCTATH Il
MAarHiTHi sSBHIIA JUIsI METPOJIOTTYHOT'O BHU3HAUCHHS
KenpBiHa CTaBIIATH AEIIO 1HINI TEXHIYHI Ta HAYKOBI
3aBJaHHs JI0 poOOYOro Tija mapaMarHeTHka, HiX Ti,
IO CTaBJISATH NPHU CTBOPEHHI OXOJIO/DKYBauiB. A
3aBJaHHs 1 HACTyIHI. B sKocTi po6oYoro Tija Mae
OyTH BHOpPaHO i1eaIbHUMI nmapaMarHeTUK
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JlamkeBeHa ONM3BKUN N0 i/1€alibHOTO (3 O3HAKAMH
ileasibHOTO Ta3y MaraeTukiB). HeoOximHo BuOpaTH
HalOUIBII ~ ONTUMAJbHMHA  MapaMarHeTHK Ui
MPAaKTUYHOI peanizamii eMIIipruYHOi TeMITepaTypHOi
IIKaIM, TOOTO HEeoOXimHO, 00 IS PEYOBHHA
HAMOLTBII ~ 3a/JI0BONIBHSUIA  YMOBHM  peaizallii
oboportHocTi 1ukiy Kapho, 100 Oyno BpaxoBaHO
MAarHITOCTPIKIITHANA Ta MarHiTONpYXHUH e(eKTH,
KUK XapakTepusyeTbest BenuuuHow (0v/0 Ty, ,
Ta MarHITONPYXHil edekTu.

Hudepentiitne piBHIHHS KpUBOI pIBHOBArH,
AK€  Ha3WBaeThcs  piBHAHHAM  KiameipoHa-
Knaysiyca, BUKOPHCTOBYIOTH ISl BU3BHAYEHHS Tep-
MOJJMHAMIYHOT TeMIIepaTypH, SsKe 3TiJHO Teopii
ileallbHOr0 rasy BH3HAYA€ 3MiHY TeMICpaTypu
(hasoBoro mepexofy (HanpHKIaL, NPy 3aMep3aHHi
a00 KHITiHHI) i3 3MIHOIO THUCKY:

(Ly- =5 (1)

-v
Ockinbkun A = T(S" — §'), ne A — Temiora
Tepexoy Ha MoJib abo rpaM pEeuOBHHHU; V" =)
3miHa 00’emy uiei peuosnnn. IloxiOne piBHAHHS
mae  Oyrm i i napamarserukis.  Ilpu
aniadaTHYHOMY pO3MarHidyBaHHi, komu dS = 0,

3MiHa TEMIIEpaTypH 1 MarHiTHOTO IOJsl IOB's3aHi
CITIBBIHOIIIEHHSM:

c oM

L (dT)s+ (—)u (dH)s =0, 2

T(T)s (6T)H(H)S 2
3BIIKH

T oM
(—)s = —(—)H, 3)
abo
T M'-M'

9N =4 . 4

( )s M( T )i “
JI¢ BpaxOBYEThCS, [0 YacCTHHHA IIOXimHA BIX
MUTOMOI ~ GHTANBMII 332  TEMIIEPaTypor  MpH
H = const € MUTOMOIO TEIJIOEMHICTIO MarHeTHKa

Ipu  CTaJIoMy H: (ow/0H )u= cpu; Cprr —
TEIJIOEMHICTh napamMarHeTHka Ipu MOCTIHHOMY
TUCKYy P Ta HampyXeHOCTi MarHiTHoro moms H.
MokHa moOyayBaTh Takuit camuii ki Kapuo mis
napamarHetukis. BinbHa enepris F = F(V, T)+

2

J’_

V, ne F\(V, T) BinbHa eHepris MarHeTuka

NpH  BIJIICYTHOCTI MarHiTHoro moins. Bigomi 3
SNEKTPOIMHAMIKH BUPA3U €HEprii MarHiTHUX MOJIB
BHU3HAYAIOTh HE BHYTPIlIHIO, a BiIbHY EHEprito
cucremH. Konu TMpOHUKHICTH |I HE 3alISKUTHh Bij
TEeMIIepaTypy, BiTbHA eHepris 30iraeTtbcs 3
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BHYTPIIIHBOIO.
Bupaz jgns xapakrepuctuuHoi pyHKIiT —
TEPMOJIMHAMIYHOTO MOTeHIiany ['i60ca HacTyITHMIA:

v
d® =-SdT + Vdp — 4—HdB . Buxonsuu 3 piBHSHB

b
Makcgena, OTpUMy€eMO 1110:
oM oS
—|u=|=| )
oT oH ),

[neanpHUMM Ta3aMHM HA3UBAIOTBCSA Ta3M, SKi
TOYHO 3aJI0BOJIBHSIOTH 3aKoHaM bolias — MapiorTta
(PV = const) i I'eit —JTroccaka (V= Vy (1 + oy f) npu
P = const) [6]. [lnsg ogHOrO MOJIS i1€aJIbHOTO Ta3y
piBHSHHS cTaHy HaOupae Burisany: PV = RT. Cran
peajbHHX Ta3iB YacTO Ha IPAKTHINl OMUCYETHCS

y3arajJbHEHNUM  pilleHHSM  MeHneneeBa — —
Knanetipona: PV = ZrMRT, ne: P — tuck, T —
Temneparypa; Z, Z, (P, T) — xoedimieHT

CTHCKYBaHOCTI Ta3y, M — Maca ra3y, R — ra3oBa
crana. [neanbHuii ra3 € MaTeMaTUYHO MOJEILIIO, Y
SIKIM HEXTYIOTh TIOTCHIIIMHOI SHEPIi€l0 MOJICKYI Y
MOPIBHSIHHI 3 KIHETHMYHOIO  eHeprieo. Mix
MOJIEKYJIaMd He JiI0Th CWJIH TPOTSTYBaHHS Ta
BiJIIITOBXYBaHHsI, 3ITKHEHHS YaCTHHOK MIX cO0O0I0
13 CTIHKaMH COCyJly € abCOIIOTHO NIPYKHI, a 4acoM
B3a€EMOZII{ MDK MOIEKYJaMH MOXHA 3HEXTYBaTH y
HOplBHS[HHl 3 qacoM MDK 31TKHeHH51MI/I
BiiactuBocti  ifeanbHOro rasy: o0’€M  MOJEKYI
JIOPIBHIOE HYJIO, iMITyIIbC [IEPEAETECS TUIBKH npu
3ITKHEHHSIX, CyMapHa €Hepris 4acTUHOK MOCTiiHa.
[MomioHo sk gns  rasiB Oyjao MOOYHIOBaHO
a0COIIOTHY IIKaIy TeMieparyp [7], a came:

—v, dp
T =Tyex —dr , 6
0 €Xp j a (6)
MOKHAa  HaBeCTH  NOMIOHE  PIBHAHHA  JUISA
MapaMarHeTrKiB:
M —-M, dH
T=T,ex : L—dt =
’ p:[ c dt
X, H, = H, dH
= exp J.XMZ ~ Lo 2 . (7)
5 c drt
Y  knacuuHid  Teopii  mapamarHeTU3My

JlamxkeBena [13] (y mepmomMy BapiaHTi Teopii) He
BpaxoBYBaJIaCh B3a€EMOJi MDK aTroMaMH, TOOTO
PO3IJIsIaBCs 1eaNbHUI KITACHYHHMI ra3 MarHITHHX
cTpimok. Jlisi MarHiTHHX TEpMOMETPIB MOXKHA
BUKOPUCTOBYBaTH IIEPIEBUI TiolliaHAT, TPideHin
docdin okcup, minikoninar uepiro [14, 15]. Bupas

TUIS XapaKTepPUCTUIHOT b yHKIii —
TepMOJMHAMIYHOIr0 ToTeHIliany ['i00ca HaCTyIHUN:
d® =—SdT + Vdp —VHdB /(4m) . (®)
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MarsiTkanopuuHuid eeKT 3MiHU TeMIepaTypu
BiJl HANpYXHOCTi 30BHINIHHOTO MATHITHOTO MO
XapaKTepU3YEThCsl BENMUIUHOO NOXinHOoI (0T /0H ).
3a BiIOMUMH 3 JiTEepaTypy BU3HAYEHHIMH (Pa3oBHX
MPOIIECiB, KOIU Y TEPMOAMHAMIYHOMY TIpOIeci
BiIOYBA€ThCS BUAUICHHS Ta IOTJIHWHAHHS TEIUIOTH,
1[I MPOLECH BITHOCATHCA A0 (ha30oBHX MEPEXOIliB
MEPIIOTO POAY.

[MutanHs 1moa0 e(peKTUBHOCTI CTOITh TaKUM
YHHOM: SIK TIOB’SI3aHUH CTYIiHb HaMaraidyeHocti M

i3 3MIHOIO TeMIlepaTypH MarHeTwka, ToOTO
HACKIIBGKH 3MIHIOETBCS KUIBKICTH TEIUIOTH, 100,
BPaxOBYIOUH  TEIJIOEMHICTb, MOKHA  OyJio

BU3HAYMUTH MOro TEMIIEpaTypy.

HeoOxiHO 3HAWTH Ti PEYOBUHH, SKI HAHOUIBII
MIAXOAATh A0 BU3HAUCHHS «ifieajibHe poOoUe TLION,
aje He «igeambHMH Tra3», a  «iaealbHHI
MapaMarHeTuK» I IPaKTHYHOI peajisallii 1uKia
Kapno 1 mapaMarHeTHKIB.

BUCHOBKHN
Bukopucranuss 'y nukni  Kaphno 3amicth
iIeaJbHOrO0 Ta3y iJeajJbHOro IapaMarHeTHka

JlamxeBeHa, Ta 3aMiCTh 30BHIIIHBOIO Iapamerpa
cucreM 00’eMy V' — HamariueHocTi M, a 3amicTh
y3araJlbHeHOI TEPMOAWHAMIYHOI CHJIM THUCKYy P —
HATpPYXEHOCTI MarHiTHOro monst H, MOKHA
moOyayBaTH  HOBE  BHM3HAYCHHS  EMIIIPUYHOL
TEMIIEPaTypHOI IIKaIH 3aMiCTh BiZOMOI OOYI0BU
miel TeMmmepaTtypHOi KAl 32  JIOIOMOTOIO
pealibHUX ra3is.

Y 1upoMy BH3HAUCHHI MOXXKHAa BHUKOPHCTATH
HalpalloOBaHHS Ta TEOPII0 TEXHIYHOI peaizamii
MarHiTHOrO  OXOJOKEHHS 32  JIOIIOMOTOIO
MarHiTOKaJIOpUYHOIO e(eKTYy.

[IpakTHyHe BHW3HAYCHHS OMWHUIII KEJIbBIH Ha
OCHOBI  MAarHITOKaJIOpHUYHOTO  edekTy  Moxe
HaTpsMY 3B’S3aTH 10 OJUHHIIO 3 OJWHHUIISIMA
CNEKTPUYHMX Ta MATHITHHX BEIMYMH Ha BiIMIHY
BiJl iCHYIOUOT'O CTaHY, KOJIM TAKHX 3B’SI3KiB HEMAE.
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