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3ABI1CI1MOCTb Act>MP B CuCI 2 .2H20 OT TEMnEPATYPbl 
11 rl1~POCTATI1~ECKOrO ~AB~EHI1~ 

B HAK~OHHOM MArHI1THOM nO~E 

HCCJIe.n,OB8Ha 3aBIlCHMOCTb pe30HaHcHblx cBoiicTB CuCI 2 · 2HzO B 06JIaCTH HIl3KHX 

'IaCTOT ~ ~ 0,7- 4,9 r etj or rH.n,pocraTIl'leCKOrO .n,aBJIeHIlSl (p = 0 - 11,2 K6ap) Il reMnepa· 

ryphl (T = 1,68 - 4,20 K) . TIpoBelleHo cpaBHeHHe reopHH Il 3KcnepllMeHra. HaiilleHhI 3HaqeHHR 

MarHHroynpymx napaMerpoB, onpe.n,eJIHlQ!Il.IlX 3aBHCHMOCTb o6MeHHblx Il peJISlTHBIlCrcKllx 
napaMeTpoB A<l>M OT rllllpOCTaTH'IeCKOrO llaBJIeHHll. 

OOCJIe rrepBbIX I1CCJIe.nOBamIH aHTl1cpeppOMafHl1THOrO pe30HaHca (A<I>MP) 

B MOHOKpHCTaJIJIe CuCl z • 2H20 [1-3J H3YtIeHI1e pe30HaHcHbIX CBOHCTB aHTH

cpeppOMarHeTI1KOB (A<I>M) CTaJIO Ba)KI-lbIM cpe.nCTBOM rrOJIYtIeHH51 HI-lcpopMaUHH 

a rrapaMeTpax aHTHcpeppOMafHeTI1Ka H I1X 3aBI1CI1MOCTI1 aT TeMrrepaTypbI 11 BHelll

Hero MarHHTHoro nOJI51. KpoMe Taro, CYlIl.eCTBeHHbIH I1HTepeC npe.nCTaBJI51eT 

H3YtIeHI1e BJII1HHI151 rH.npOCTaTl1tIeCKOrO .naBJIeHI151 Ha A<I>MP. OTHOCI1TeJIbI-la51 

rrpOCTOTa 3aBI1CI1MOCTI1 rrapaMeTpOB A<I>M aT rl1.npOCTaTl1tIeCKOrO .naBJIeHI151 rro-

3BOJI51eT 3KCrrepl1MeHTaJIbHbIM rrYTeM orrpe.neJI51Tb rrapaMeTpbI MafHl1'royrrpyroH 

CB51311 11 113ytIaTb 3aBI1CI1MOCTb 06MeHHbIX 11 p eJI5ITI1BHCTCKI1X B3aI1Mo.neHCTBHH 

B A<I>M aT Me)KaTOMI-IbIX paCCT051HI1H. OC06bIH HHTepec rrpe.nCTaBJI51eT 113ytIeHI1e 

.neHCTBI151 60JIblllOrO rl1.npOCTaTHtIeCKOrO .naBJIeHI151 B OKpeCTHOCTH TOtIeK cpa30BbIX 

rrepexo.nOB (<I>O), KOTopoe .naeT B03MO)KHOCTb rrOJIYtIl1Tb I1HcpopMaUHlO a KpHBbIX 

cpa30Boro paBHOBeCI1H. 3THM, rrO-BI1.nI1MOMY, 11 06YCJIOBJIeI-lO rrOHBJIeI-II1e 60JIbWOrO 

tIl1CJIa pa60T, rrOCBHlIl.eI-l HbIX I1CCJIe.nOBaI-lI1IO BJII151HI1H .naBJIeHI151 B Ma rI-IHTO yrro

p5I.nOtIeHHbIX BelIl.eCTBaX [4-9J . He.naBHO rrOtITI1 o.nHOBpeMeHHO 6bIJII1 BbIITOJIHeI-lbI 
I1CCJIe.nOBaI-lI1H A<I>MP B MOHOKpHCTaJIJIe CuClz ' 2H 20 [1 OJ H crrpeCOBaHHOM 

rropOlllKOBOM o6pa3ue Fe CI 2 [11J B YCJIOBI151X BblCOKoro rH.npocTaTHtIeCKoro 

.naBJIe HH51. 
UeJIblO HaCT051lIl.eH pa60TbI 5lBJIHeTCH rrOJIytIeHHe HHcpopMaUHH a MarHHTJ

yrrpyrHx rrapaMeTpax, 3aBHCHMOCTH 06MeHI-IbIX rrOJIeH H rrOJIeH MafHHTHoH aHH30-

TporrHH aT .naBJIeI-lH51, a TaK)Ke a BJIH51I-lHH .naBJIeI-IHH I-la YCJIOBH51 peaJIH3aUHH 

rrpOMe)KYTOtIHOrO COCTOHI-lH51 rrpH orrpor<H.nbIBaHHH MarHHTI-IbIX rro.npellleTOK 

B CuCI2 · 2H 20. .LlJI51 o6ecrretIeI-lI151 rrOJII-lOTbI 11H¢OpMaUHH, Heo6xo.nHMOH .nJI51 

Ha.ne)KHOH TeOpeTl1tIeCKOH HI-iTeprrpeTaUHH MarRI1Toyrrpyrl1x CBOHCTB CuCI2 X 
X 2H 20, I1CCJIe.noBaHl1e A<I>MP npoBo.nI1JIOCb B WI1POKOM I1HTepBaJIe tIaCTOT, 

.naBJIeHHH H TeMrrepaTYP B MarHI1THOM rroJIe, rrapaJIJIeJIbHOM JIerKOH OCH H I-Ia

npaBJIeHHOM rro.n yr JIOM K HeH. 

MeTOAHKa 9KcnepHMeHTa 

.LlJI51 Ha6JIlO.neHH51 A<I>MP B YCJIOBI151X BbICOKoro rH.npocTaTHtIeCKOrO .naB

JIeHI1H HaMH pa3pa6oTaHa CneUHaJIbHaH KaMepa C CPHKCHPYIOlIl.HM 3a)KI1MOM 

(pHC. I) . Ka :\1epa BbI.nep)KHBaJIa .naBJIeHHe .no 15 K6ap H rr03BOJI51JIa I-Ia6JIIO.naTb 
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HBJIeHHH pe30HaHca B aHTH<peppOMarHHTHOM KpHCTaJIJIe CuCI 2 • 2H 20 B )l.eUH
MeTpOBOM ,lmana30He npH reJmeBbIX TeMnepaTypax. 

OTMeTHM OCHOBHble KOHCTPYKTHBHble oc06eHHOCTH KaMepbI: )l.HaMeTp pa60-

·'lero KaHaJIa 8,5 MM, BHellIHHH )l.HaMeTp 31 MM. YCHJIHe OT rH)l.paBJIH'leCKOrO 

npecca nepe)l.aeTC5I Ha nJIYH}Kep 16 H3 6epHJIJIHeBOH 6POH3bI BpB2, npOllIe)l.llIeH 

TepMoMeXaHH'lecKYIO 06pa60TKY. KaMepa co CTOPOHbI IlJIYH}Kepa ynJIOTHeHa 

KOJIbuaMH 13, 15 H3 6epHJIJIHeBOH 6POH3bl HRC-33-36 (npH pa60Te C neH

TaHOM )l.06aBJIHeTC5I Te<pJIOHOBOe KOJIbUO 14). Y nJIOTHHTeJIbHble KOJIbua <pHKCH: 

PYIOTC5I Ha nJIYH}Kepe BHHTOM 12. <l>HKcaUHH nJIYH}Kepa 16 oCYIII.eCTBJIHeTCH 
raHKOH 17, raHKa 18 CJIY}KHT )l.JIH H3BJIe'leHHH nJIYH}Kepa C ueJiblO ocMOTpa 

HJIH nepe3aJIHBKH KaMepbI. Pa)l.HO'laCTOTHbIH 06TIOpaTop 3 ynJIOTH5IeTC5I npH 

nOMOIII.H raHKH 1 CBHHUOBbJM HJIH Te<PJIOHOBbIM KOJIbUOM 5 B KOM6HHauHH 

C npoTHB03KCTPY3HOHHbIMH Kf)JIbuaMH 4, BbIIIOJIHeHHbIMH H3 6epHJIJIHeBOH 6pOH3bI. 

Ha 3a)l.HeH 'laCTH 06TIOpaTopa HapesaHa pe3b6a )l.JIH HaBHH'lHBaHH5I C'beMHHKa. 

Puc. 1. ,CxeMa KaMepbJ BblCOKoro AaBJIeHHH. 

KOaKCHaJIbHble BBO)l.bI 6 H 7 BKJIeeHbI Ha apaJIb)l.HTOBOH CMOJIe AA - 004. ,UJIH 

YBeJIH'leHH5I HHTepBaJIa )l.aBJIeHHH, BHYTPH KOToporo )l.e<p0pMaUHH )l.eTaJIeii KaMepbI 

OCTaIOTC5I ynpymMH, 6blJla npOBe)l.eHa TepMoMeXaHH1.!eCKaH 06pa60TKa Kopnyca 

KaMepbI 10, nJIYH}Kepa 16 H 06TIOpaTopa 3. 06pa60TKa KaMepbI 3aKJIIO'laJIaCb 

B aBTo<ppeTTHpoBaHHH ee C nOMOIII.blOnOCJIe)l.OBaTeJIbHOrO npOTaJIKHBaHH5I 'lepe3 

KaHaJI BbICOKOnpO'lHbIX onpaEOK - )l.OPHOB (cTaJIb XBr, HRC-60-62), n03BO
JIHIOIII.HX KOHTPOJIHpOBaTb CTeneHb ynpO'lHeHH5I [12]. 

,UJI5I Ha6JIIO)l.eHH5I A<I>MP HCnOJIb30BaJIC5I pa)l.HOCneKTpOCKon C pe30HaTopOM 

npOXO)l.Huro THna [18j. OT reHepaTopa CBq 3HeprHH nO)l.aBaJIaCb Ha KOaKCHaJIb

HbIH BBO)l. 7. 06pa3eu 9 nOMemaJiCH B ueHTpe CmIpaJIH 8 Ha nOJIHCTHPOJIOBOM 

)l.ep}KaTeJIe. C KOaKCHaJIbHOrO BBO)l.a 6 3Hepm5I CBq 'lepe3 pa3'beM 2 nepe

)l.aBaJIaCb Ha npHeMHbIH TpaKT. qacToTbI KOHTPOJIHpOBaJIHCb no CHrHaJIY norJIO

III.eHHH 06pa3ua cB060)l.HOrO pa)l.HKaJIa )l.H<peHHJInHKpHJIrH)l.pa3HJIa, nOMeIII.eHHOrO 

B pe30HaTop. 

YI3MepeHHe )l.aBJIemiH H npoBepKa ynpyrocTl-r nepe)l.alOu~eii Cpe)l.bI (Kepo

CHHO-MaCJI5IHaH cMecb) npOH3BO)l.HJIHCb 6ecKoHTaKTHbIM MeTO)l.OM [14]. IIIaii6a 

H3 'lHCTOrO OJIOBa 11 )l.HaMeTpOM 6 MM H BbICOTOH 1 MM HaKJIeHBaJIaCb Ha 

BHHT 12. TeMnepaTypa nepexo)l.a OJIOBa B cBepXnpOBO)l.HIII.ee COCTOHHHe H3Me

p5IJIaCb no )l.aBJIeHHIO napoB reJIJofeBOH BaHHbI. 

3KcnepHMeHTaJlbHble pe3YJIbTaTbi 

Pe30HaHcHble CBOHCTBa CuCl 2 • 2H 20 HCCJIe)l.OBaJIHCb B HHTepBaJIe TeMne

paTyp 1,68° ~ T ~ 4,2°K npH rH)l.pOCTaTH'leCKHX )l.aBJIeHH5IX p = 0; 5,2; 9,2; 

11,2 1C6ap. Pa60'lHe 'laCTOTbI VI = 0,7 r el{, V2 = 2,85 - 3,15 rel{ H Va = 4,5-

- 4,88 Tel{ BbI6HpaJIHCb C TaKHM paC'leTOM, 'lT06bI 6bIJIO B03MO}KHO Ha6JIIO)l.e

HHe A<I>MP B npOMe}KYTO'lHOM COCTOHHHH [151. BHelliHee MarHHTHoe nOJIe H 
opHeHTHpOBaJIOCb B nJIOCKOCTH KpHCTaJIJIa abo 


