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B 'noCn~.naee. apeMR npone.aeH ps.a ycneuiHbiX aKcnepHMeHTOB no .aRHBMRI.f.eCKOit nonnpu3a-

UHH npoTonoo (.Unn) o xpncTannax La2 !Jg • (N02 Ju . . 24 H 2 0 c ne.paMarnHTHbiMH npuMe-

CHMH uepu/ 1•2•31 H neo.llaMa
141 

npu. TeMnepaTypax 1,4 -1, 7°K: Hau6onblllaH nomtpnsaunst npo- · 
. . ~I . . . . 

'j'OHOB (51%)·:6bln!l )lOCTHI"HyTa B pa6oTe 3!l C'leT liCUOnb30BaHHst BbiCOKOI"O MBI"HHTHOI"O UOnst 

( • 20 xa) II Bb!COKOl! 'lBCTOTbl HIOCbtiuaHHst aneKTpOHHOI"O napaMIII"HHTHOI"O pe30H!lHCII - anp 
( •. 5Q rru ). JlanbHel!wee yoenll'lt!HHe M!li"HHTHOI"O UOnll ll 'l!lCTOTbl anp COCT!lBnHeT Cepbes

Hy!O Texuuqecxyto TPY.IlHOCTb, oco6euuo npu nonHpnsannH 6onbWHX. MHWimeA ( • 10 CM
3 

). B TO 

>K9 BpeMSI yaenH'l8HHSI nonHpH38UHH MO>KHO 6hlll0 6bt J].OCTHrHyTb~ HCDOnb3ySI ycneXH B .nonyqe

HHH CT8UH0~8pHbiX. TeMnepaTyp 0,3-0,5 °K, 8Cllll 1 KOH8'1H0 1 npH 3TOM He npOH30A.neT pe3KOrO 

na,aeHHSI KOS~~HUIIeHT8 J].HH8MHI.f.8CKOr9 ycu:neHHH. 

B uacTOHWell saMeTxe coo6watoTCH pesynbTa;&t npe.llB!lpHTenbHbiX axcnepHMeHTOB no .ann 
B KpHcTanne .llBOl!HOI"O HHTp!lT!l C KOHUeHTp!luHell uepHst 0,8% (no naHTauy) npH T9MUepaType 

• 0,5°K. J.1ccne.llyeMhlll o6paseu c pasMepaMH 6x6x2 MM
3 

noMew.ancH B Koapueoyto aMnyny H 

qepe;3 OTB8~THe B UOpWHe BBOJlHIICR BHyTpb · pe30H8TOpa, H8XOJlSIWerOCSI npH T9MnepaType 4,2~. 

AMnyn~ sanonuHnacb >KH~KHM He
4

, ocywecTBnstBWHM Tennoooll KOHT!lKT o6pasua c oauuoll >KH.Il

xoro. He•. TeMnepaTypa He • perynstpooanacb cxopocTbiO oTK!l'lKH ·ero napoo. 

Hccne.nyeMMA o6p~aeu pacnonarancs a peaouaTope TaK, l.f.To reKcarouanhHaR OCh KpHcTan-

na 6blna nepneHJlHKynHpHa ouewueMy M!li"HHTHOMY nonto H • B aToM cny'lae g - <j:JaxTop I!OHa 
•+ ' 

Ce paoeu g+· -1,83., B pes?HaTope oos6y>K.Ilanl!cb Kone6aHI!lt Tuna H 102 c 'lacToTol!' 

v • 9000 Mt:'u•. l{~cT~:ra. KllHCTpoaaoro reHepaTopa caepxa&tcoKoA qacToTbi1 cTa6anaaH:po'aanacb 

. OTHOCHTSJ;tbHO C06CTB8HHOA l.f.8CTOTbi pe30H8TOpa. 

YaenHqeHHe nonstp1138UHH iipOTOHOB B Kpu:cTanne npu: H8CbillleHKR anP onpe.nensmocb no yca

neHH!O CHI"Hana st)lepHOI"O M!li"HHTHOI"O pesouauca npoTOHOB (.HMP). JleTeKTOpOM CHI"Hana .HMP 

cnymHna 8BTOnHHH8R CX8M8 C 8BTOM8THI.f.eCKoA noncTpoAK~R"ypOBHSI reHepaUHH. 

B <>6nacTH TeMnepaTyp 0.5- 1,7°K naMn ua5nto.llanocb sna'luTenbuoe yoenn'leHRe npoToHHoli 

nO~RpH38UHR, H 6binH H3yqeHbi: 1) 38BHCHMOCTb KOs¢cllHUR8HT8 yCHlleHHSI npOTOHHOit 0011SipH38UHH 

OT ae.riHt~HHbl BHeWHero MarHHTHOrO nons H npu ¢HKCHpOB8HHOR. ti8CTOT9 3nP; 2) ·aaefiCHMOCTb 

KostiJ¢u:uHeHT8 ycHneHHR OT MOLUHOCTH, H8CbUU8JOllleR 3nP .. npa ¢HKCRpOB8HHOM 3H8'19HHH H. i 

.a)aasu:cHMoc;:Tb apeMeHH npoTOHHOR: cnHH-peweTol.f.HoA: penaKcituuH T1 oT ·TeMnepaTypbi: 

YaenHt~eHHe nongpu:aauHH npoToaoa xapaKTepHayeTcR Ko3¢KPHuHeHTOM nHHSMH"'eCKoro ycane-
>+ 

HHH fJ 1 paBHOro OTHOW8HHIO CHrHana .fiMP npH HanHI.f.HH H8Cbllll9HHSI 3nP HOHOB Ce K Cnr-

Hany .HMP B OTCYTCTBHH MHKpooonuoooli MOWHOCTH, H!lCbiW!liOWe~~ 8nP. 8xcnepHM9HTa~bH8st 
saBHCHMOCTb xoa<jl<jlnuneHTa ycuneHHH 'I OT nonst H npH <jlnxcnpooauuoll qaCTOTe KnHCTpoua 

npe.llCTBBnSieT C060JI THllH'lHY!O K!lpTHHy, Ha5ntonaeMyiO npH JlHH!lMH'l9CKOli nonstpH38UHH: ycune

HKe HMeeT M8KCHM81lbH08 OTpHU8T8JlbH09 3H8ti9HH9 '1- npu II_- H
0

- ~H ( cooTBeTcTeyeT 

• aanpeweuuoMy" nepexo.ny c qacTOTOA. v + v ), paouo uynto npn H = 11
0 

(paspeweHHbill nepe-

XO.Il C .'l8CTOTQll V ) H HMeeT M!lKCHM8nbHOe nonO>KHTenbHOe 3H!l'l9HHe ~+ npR 11+ • H
0 

+ ~ 
2 

(cooTBeTCTeyeT •:sanpeweuuoMy' nepexony c 'l!lCToToll v - v ). 

3 



npu TCMnepaType" 06paaua (0,55:t_0,05)°K 6binR nony'ICHbi cnellyiOUlHC 3HH'JCHHH KOBq,¢HUHCH• 

TB ycHnCHHH: 'I+ •129:t_IO R 'l-·=tl8:t_l0, 'ITO B none H =3500 a COOTBCTCTByeT UOnHpH3HUHH npo

TOHOB p ='I p
0

- (8:t_0,5) %. Ha puc. I npuee~eua aanucb npouaBOllHbiX curuana HMP npu B_KniO'Jeu· 

noll u BbiKniO'JeuuoA MOlllHOCTH CB"', uacbi!llaiOmell 3nP. PaccToHuae MCJKlly aKcTpeMyMaMH uoaqr 

<PunueuTa ycuneunH '~+a ,.,_ paeao !'J.H = H+ -lf_=(21+2)tno cpaeaeHHIO c mapuuoll ~HHH 3nP 

Me>K.ny T01.fKBMH c MBKCHManbHbiM aaaqeaueM npouaso.auoA nornoweuun A PP - ( 16~1 ) ~· 

l13Mepeaue 38BKCHM0CTH Koa¢4>nuaeHT8 y~~119HHH OT MOWHOCTH_ CB!"f, H8CbiW8JOIUeA anP, 
,fiOK83811D, 1.fTO JlliH .ll.OCTHmeHHSI M8KCHM811hHOrO 3H8'19HHH K09clxPHUHeHTa ycuneHHB .ll.OCT8TO'IH~ 

MBT (npH A06pOTHOCTH pe30HHTOpa Q S!JOQO). 

J13MepeHHe BpeMeHH npOTOHHriA CIIHH- peweTO'IHOA pe118KC8UHR npOH3BOJlH110Ch M9TO.ll0M 

nMnynbCHoro H8CbilU9HHR .RMP .. BoccTaaoaneaae curaana HMP .a.o paauoaecuo-ro auaqeunB c 

XOpoweA TC?l.fHOCTbiO OITHCUB89TCSI O,QHOA 9KCfiOH9HTQA CO BpeMeHeM: T , 38BUCHMO(:Tb KOTOporo 

1 0 
OT TeMnepaTypbl npeACTBBneua ua puc. 2. B o6nacTH TCMnepaTyp 0,3-,1,7 K y·itaaaHHIUI aaaucu-

-1 1.65 +0.15 . 
MOCTb Bbipa~aeTcSI a BHAe T 1 = T - • B onbiTax no .ann aaeucuMocTb T 

1 
~ oT. T 

CliY)KH,na .llOfiOliHHTenbHblM TepMOMeTpOM1 HM~lOlllHM BllOnHe Y.O.O~neTBOpHTenbHYIO TOq;~?.C,T~. 

neane 

Sv.:cnepnMeHThl, Bblnonaeaable c aaanornq;HbJM o6paauoM npa TeMnepaType l,6°K, .o.anH· yca

'1 a 124 !_12
131

• Peauoe nOHHJKCHHC TCMnepaTypbl 06paaua He npHBeno K nBACHRIO KOa<tr-

¢auueaTa ycnneann. Ll8nbHeAlllee yaennqeane MBrHBTHoro nang H qacTOThl noaeonnT·.o.ocTHqb nang• 

pns~UH~ npoTOHOB, ,6nHaKoA x 100%. B HBCTOHlllee apeMB no.o.roTasnnaaeTCH aaanornqabJA a~cnepa

MeHT Ha 'JBCTOTe 3nP 37 rru • 

HaMn TBK>Ke 6hlnH npoae.neHhl aKcnepu:MeHThl no .!Inn c BbiCOKOMoneKyiislpBhlM nonaaT&ne-
. 17 2 

HOM HH3KOrO ,ttaaneHHHt o6nyq;eHBhiM 6hiCTpbiMH HeATpOBSMH H~ pe8KTOpe .0.0301 7.10 HeATp./cM. 

npu TCMnepaType 0,5°K 6bln nony'ICH KOSq,¢HnHeHT ycuneHHSI 11 =20 no CpBBHCHHIO C '1 •30 

T =I 6°K
151 

•· DpH 1 ' • 

B aaKnJOq;eaHe aBTOpbt nonb3yJOTcH cnyq;aeM BhlpaaHTb 6naro.aapaocTb 'l>.n.Wannpo aa 

llOCTOSIHR 1e BHHM8HHe H HHTepec K pa6oTe. 
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PRe. 1. Ycanea&e carHana HMP npH 0,55°K ( K - OTHOCRTenbHbll a.oa~KilKGRT ycBneaiUI aauepaTen..
soro Tp8XT8). 
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