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BBEAEHl-1E 

B nocneAHee BpeMR pe3KO B03pOC ~HTepec K MarHeT~3MY B TBep
A~X Tenax, nORB~nOCb MHoro 3Kcnep~MeHTanbH~x ~ TeopeT~4eCK~X 

pa60T, yKa3bIBa~~~x Ha 60nbwoe pa3Hoo6pa3~e T~nOB MarH~THoro yno
pRA04eH~R /1/. B pa60Te /2/ ~3MepRnaCb OCTaT04HaR HaMarH~4eHHOCTb 

06pa3~OB ~3 pa3n~4H~X HeMarH~TH~X MaTep~anOB: MeA~, an~MHH~~, 

Te$nOHa, oprCTeKna ~ rpa$~Ta. Bce OH~ o6Hapym~n~ cnoco6HOCTb 
HaMarH~4~BaTbCR nOCTORHH~M MarH~TH~M noneM ~ An~TenbHoe BpeMR 
coxpaHRTb OCTaT04HY~ HaMarH~4eHHOCTb. 6~no nOKa3aHO, 4TO 3$~eKT 

He CBR3aH C $eppOMarH~THbIM 3arpR3HeH~eM nOBepXHOCT~ 06pa3~OB. 

B HaCTOR~e~ pa60Te np~BOARTCR 3Kcnep~MeHTanbH~e pe3ynbTaT~ 

~ccneAOBaH~R Bn~RH~R pa3n~4H~X $aKTopOB Ha OCTaT04H~~ MarH~TH~~ 

MOMeHT M Te$nOHa /non~T3Tpa$Top3T~neHa/ ~ oprCTeKna /non~MeT~n
MeTaKp~naTa/. A6con~THaR Ben~4~Ha M ~ccneAyeMblx 06pa3~OB Mana, 
HO B~COKaR 4YBCTB~TenbHOCTb 3Kcnep~MeHTanbHO~ annapaTYP~ n03BO
n~na ~3Mep~Tb ero 3aB~C~MOCTb OT nonR HaMarH~4~BaH~R, OT TeMne
paTYP~ OTm~ra ~ BpeMeHHY~ penaKca~~~ nocne HaMarH~4~BaH~R. 

YCnOBl-1~ l-13MEPEHl-1~ 

l-13MepeH~R npOBOA~m1Cb MarH~TOMeTpOM' CO CKBl-1,[lOM /3/ , 4Y8CTB~
. ~-.13A 2r -IhTenbHOCTb xo ropo ro no MarH~THOMY MOMeHTY COCTaBnReT 3:'10 .Mo' u . 

U~n~HAP~4ecK~M o6pa3e~ A~aMeTpOM 3,5 ~ An~HO~ 5 MM, npOXOAR no
cneAOBaTenbHO 4epe3 ABe BCTpe4HO-BKn~4eHHble KaTYWK~ CBepxnpOBO
AR~e ro TpaHC$OpMaTopa MarH~THoro nOTOKa co CKOPOCTb~ 1, CM. M~H ~ 1, 

AaBan C~MMeTp~4H~~ OTHOC~TenbHq HyneBo~ n~H~~ c~rHan, $~Kc~pye

Mbl~ Ha cawonacue , AMnn~TYAa C~rHaI1a nponopuaouans aa MarH~THoMy 

MOMeHTY OAHOpOAHO HaMarH~4eHHoro 06pa34a. K03$$~~~eHT nponop4~

OHanbHOCT~ onpeAennnCR np~ Kan~6po'BKe no 06pa340BO~ KaTYWKe ~3 

MeAHO~ npOBonOK~. nocne ~3rOTOBneH~R 06pa3~bl K~nRT~n~Cb B pa3
6aBneHHO~ conRHO~ K~cnOTe /Te$nOH/ AnR CHRT~R nOBepXHOCTH~X 3a
rpR3HeH~~, HenocpeACTBeHHO nepeA ~3MepeH~RM~ K~nRT~n~Cb B 3T~
nOBoM cnao r e , xpaH~n~Cb B aaxperrux CTeKnRHHblX cTaKaH4~Kax npa 
06~4H~X KOMHaTH~X ycnoB~RX. XapaKTep~CT~K~ ~3MepReM~X 06pa3~OB 

np~BeAeH~ B Ta6n~~e. 

MarH~TH~~ MOMeHT ~3MepRnCR np~ TeMnepaType 4,2 K B HyneBoM 
MarH~THoM none / s. 0,05 3/. Ilone 3eMn~, 13aMopomeHHoe" caepxnpo
BOAR~~M 3KpaHOM, KOMneHc~poBanocb CBepxnpOBOAR~~M coneHO~AOM. 

IHyneBoe" none $~Kc~poBanocb no Ha~MeHbwe~ AocT~m~Mo~ aMnn~T.YAe 

c~rHana OT o6pa3~a ~3 C~I1bHO napaM~rH~THo~ con~ HgCo(SCN)~. 

© 06Le,QHHeHHbIH HHCTHTYT anepasrx accnenoaaaaã nY6~I.etb8tilfiHe!jHL.41l lU 
!lRot;~~WÃ tH:ç"'~jiOBaF~~ 
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Ta6nH~a 

XapaKTepHCTHKH 06pa3UOB, HCrrOnb30BaHHWX rrpH H3MepeHHHX: 
T - TeMrrepaTypa CTeKnOBaHHH, T - TeMrrepaTypa rrnaBneHHH 
KgHcTannHTOB, T - TeMrrepaTypaKcrreKaHHHcrr . 

N2 06- Beute c r-ao MapKa Xap arcr-epnsre I1CTOqHHK 2 
MMBKC,A' M
 

pa3ua TeMrrepaTypbl cBegeHHH: /H=.4 K3/
 

0C
T = -120

c 
0C

Te4>noH <1>-4 T = 327 /4/ 1 ,8.10-9 

K 
0C

T = 375
crr 

Te4moH c
 
2 HarrOJIHHTeneM 10.10-9
 

H3 c TeKJIHHHblX
 
nrapaxoa 

0C
3 oprCTeKno rocrr T 114 /5/ 2.10-9 

C 

npeABapHTenbH~e H3MepeHHR nOKa3anH, 4TO M 3aBHCHT OT MHorHX 
$aKTopoB, B 4aCTHOCTH R~nReTcR $YHK4He~ HaMarHH4~BaD~ero nOnA, 

.TeMnepaTYPW ~ BpeMeH~: M = f(H, T, t). H3MepeH~R Ben~Cb TaK~M 06
pa30M, 4TO OA~H napaMeTp MeHRncR, a ABa APyr~x 6wn~ 3a$~Kc~pO

saHW, HaCKonbKO 3TO B03MomHO. 

3ABl1CHMOCTb M(H) 

06pa3U~ HaMarH~4~Ban~Cb np~ 293 K B npOAonbHOM none, Ben~4~Ha 

KOToporo ~3MeHRnaCb OT O AO 4 K3 ~ ~3MepRnaCb AaT4~KOM Xonna. 
06pa3eu YCTa~aBn~BanCR HenOAB~mHO B 3neKTpOMarH~Te, 3aTeM Ha 
10 c BKnD4ancR TOK MarH~Ta. H3MepeH~e HaMarH~4eHHOCT~ npOBOA~


nOCb npHMepHO 4epe3 2 M~HYTbl. TaKoe BpeMR Tpe60Banocb AnR nepe

Me~eH~R 06pa3Ua B ycnoB~R ~3MepeH~R.
 

5~no 06HapymeHo, 4TO Ben~4~Ha OCTaT04Horo MarH~THoro MOMeHTa 
Te$noHa ~ oprCTeKna 3aBHC~T OT BenH4HHbl Ha~arH~4~Ba~~ero nonR, 
np~4eM 3Ta 3aB~C~MOCTb ~MeeT r~CTepej~CHw~ xapaKTep ~ B nonRX 
60nbwe 1 K3 npORBnReT TeHAeH4HD K HaCw~eHH~ IpHc.l/. np~ 06~eM 

coxpaHeHHH xapaKTep~ 3aB~C~MOCT~ M(H) B pa3HWX cep~AX ~3MepeH~~ 

AnA ~AHoro ~ Toro me 06pa34a a6conDTHwe 3Ha4eH~R MarH~THoro MO
MeHTa ~Men~ 3Ha4~~enbHw~ pa36poc IAo 40%1. TaKoe nOBeAeH~e 06
Hapym~BanoCb HaM~ ~ paHee Ha APyr~x 06pa34ax, ~ MW nonaraeM, 
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PHC. 1. 3aBHcHMoCTb OCTaTOQHoro MarHHTHoro MOMeHTa OT Ha
MarHHQl-lBalOr..qero nona )J,JIH oõpa aua rq. 

4TO OHO CBA3aHO c 3aB~C~MOCTb~ oCTaTo4Ho~ HaMarH~4eHHOCI~ OT 
KaK~X-TO APyr~x $aKTopoB IKpoMe H, T~ ti, B TOM 4~cne OT 
InpeAblCTOp~~" 06pa3Ua. 

PEnAKCAUHH M( t ) 

6~n~ npoBeAeHw ~3MepeH~A BpeMeHHO~ penaKcau~~ M(t) np~ pa3
HWX TeMnepaTypax nocne HaMarH~4~BaH~R B none 4 K3. Pe3ynbTaT~ 

AflR r eonoaa 106pa3eu tf 1I npaaeneuu Ha p~c. 2. np~ acex 3Ha4eH~

RX TeMnepaTYP~' .MarH~THw~ MOMeHT CHa4ana pe3KO YMeHbwancR, 
a 3aTeM cnaAan no norap~$M~4ecKoMY 3aKOHY. Bce 3KcnepHMeHTanb

Hwe AaHHwe XopOWO on~CWBa~TCR 

3'aB~c~MoCTb~ M(t) IM 0= A( T) 
to - B In t Ip~c.3/, r ne Ben~Mo

4~Ha MarH~THoro MOMeHTa "cpaay!' 
0.8 -" • • l:.:::.~1~·( nocne B03Ae~cTB~A MarH~THoro ~ 

~ U6l• 150'( nonA 1~3MepeHHaR np~MepHo 4epe3 
2 M~HYTW/, A(T) 3aB~CHT OT TeM

~ '.....ZOo'C 
04 r 
QZ 

PHC. 2. PeJIaKCaUHH OCTaTOQHOH: 
ZOO 400 600 800 1000 1Z00 1400 HaMarHHQeHHOCTH rrpH pa3HWX TeM

t /'1UH 
rrepaTypax AnH oõpa3ua ~]. 
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PHC. 3. norapH~MH~ecKaH saBH
CHMOCTb OCTaTO~HOH HaMarHH~eH

to HOCTH OT BpeMeHH.
--....p-.. 

h ... 

-_ ........ _- .......... -'l!'-.. ...... 
q8 ·_--.!!-...-:..· '50t '---17·( nepaTYP~ ~ xapaKTep~3yeT Ben~

" 150'( 4~HY CKa4Ka HaMarH~4eHHOCT~ B 
~ 
<, Q6 
z; 

" ..........-.'
Ha4anbH~~ MOMeHT. He .~CKn~~eHO, 

4TO B Tome RBnReTCR ~YHK4~e~ 

0,4 
"- --;...." 200·C . TeMnepaTYPbl. 

npOBOA~n~Cb ~3MepeH~R penaK~ 

ca4~~ np~ 17°C Ha 06pa34ax, KO
q2 Top~e nocne HaMarH~~~BaH~R 6~n~ 

B~AepmaH~ 20 CYTOK B 3aKp~T~X 

CTaKaH~~Kax np~ KOMHaTH~X ycno
4 5 6 

int 
9 

B~RX. Ha H~X He õuno oõuapyxeuo 
3aB~C~MOCT~ HaMarH~~eHHOCT~ OT 
BpeMeH~ B Te~eH~e 24 4aCOB. 

TEMnEPATYPHbl~ OT}l{Hf 

HHTepeCHO 6~no nOCMOTpeTb TeMnepaTypHY~ 3AB~C~MOCTb M np~ 

~30XpOHHO~ OTm~re. Pe3ynbTaT~ np~BeAeH~ Ha.p~c.4. H3MepeH~e B 
Ka}/(AO~ TeMnepaTYPHO~ T04Ke 1+ 2°C/'npO~3BOA~nOCb nocne OT}/(~ra 
Ha B03Ayxe B Te4eH~e 15 M~HYT. Taxoe BpeMR HeAOCTaT04HO, 4T06bl 
~CKn~~~Tb Bn~RH~e penaKca4~OHH~X np04eCCOB Ip~c.2/, rio3TOMY 
Kp~B~e Ha p~c"4 OTpa}/(a~T n~Wb Ka4eCTBeHH~~ xapaKTep np04ecca. 
Kp~Bble 1 ~ 2 AnR r eonoua CH~Man~Cb cpaay nocne Ii.é;lMar,H~4~BaH~R, 

Kp~BaR 3 AnR oprCTeKna - 4epe3 18 4aCOB nocne Ha~arH~4~BaH~R. 

OCHOBH&IE f'E3ynb TATbl H BblBOAbl 

1" Opr-c r exno ~ r emnou AeMOHCTp~PYIOT cnaõue ~eppoMarH~THble 
CBo~cTBa IHan~4~e OCTaT04HO~ HaMarH~4eHHOCT~ MI, «oropue He 06b
RCHRIOTCR. ~eppoMarH~TH~M~ 3arpR3HeH~RM~ nOBepXHOCT~. XapaKTepHaR 

110 13+10 141Ben~4~Ha OCTaT04Horo MarH~THoro MOMeHTa MarHeTOHOB 
Dopa. 

2. Ha6nlOAaeTcR r~CTepe3~CHaR 3aB~C~MOCTb oCTaTo4Ho~ HaMarH~

4e~HocT~ OT nonR HaMarH~4~BaH~R. XapaKTepH~e Ben~4~H~ nonR Ha
cblw.eH~R ~ K03P4~T~BHO~ c~nbl 1, 5 ~ 0,3 K3 COOTBeTCTBeHHO. 

3. Ha6nlOAaeTcR penaKca4~R M, KOTopaR, BepORTHO, ocyw.eCTBnR
eTCR A8YMR np04eccaM~ - 6~CTp~M ~ MeAneHH~M ~ XOPOWO on~C~BaeT
c R 3 a B~ C~ MO CTb10 M ( t) / M o = A ( T) -= B]n t , 

4." npw o rxare He 3aMe4eHO RBHO~ KoppenR4~~ M( T) c xapaxr ep
H~M~ TeMnepaTypaM~ MaTep~anOB o6pa34oB. OAHaKo TeMnepaTypa, np~ 

KOTOpO~ y Te~nOHa ~C4e3aeT M, COBnaAaeT c TeMnepaTYPo~ cneKa
H~R r eónoua ~ B 1,5+2 pa3a H~}/(e, 4eM AnR MeA~/3/. 
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PHC. 4. 3aBHCHMOCTb OCTaTQ~HOrO 

MarHHTHoro MOMeHTa Tpex o6pas~oB 

OT TeMrrepaTYPW rrpH HSOXpOHHOM 
OT~Hre. 

5. nonY4eHH~e pe3ynbTaT~, 

BepORTHO, MO}/(HO 06bRCH~Tb cyw.e
CTBoBaH~eM aHcaM6nR MenK~X ~ep

pOMarH~TH~X 4aCT~4, pacnpeAeneH
HblX no o6beMy. oõpaaua ~ AeMOH
CTP~PYIOW.~X cynepnapaMarH~THoe 

nOBeAeH~e c W~pOK~M cneKTpOM
100	 400 TeMnepaTYP 6noK~poBK~. 

MO}/(HO TaK}/(e npOBeCT~ aHanor~1O 

CBO~CTB Haw~x o6pa340B co CBO~

CTBaM~ Cn~HOB~X CleKon, KOTop~e xapaKTep~3YIOTCR An~TenbH~M~ 

penaKca4~OHH~M~ np04eccaM~ ~ 3aB~C~MOCTblO HaMarH~4eHHOCT~ OT 
"npenuc'ropau" oõpasua . 

ABTOP~ B~pa}/(aIOT np~3HaTenbHOCTb B.M.Apo6~HY ~ B.H.Tpo~~MOBY 

3a nOMow.b B npOBeAeH~~ ~3MepeH~~ ~ none3H~e o6cY}/(AeH~R. 
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Bn~HMHpoBa H.M., 3aMono~qHKo~a C.ID., illyrrpoBHq E. 
0cTaToqHaH HaMarHHqeHHOCTh ITOTIHMepOB 

14-86-690 

IlpHBe~eHbl pe3yTibTaTbl H3MepeHHH rroneBOH, BpeMeHHOH H TeMrre
paTypHOH 3aBHCHMOCTH OCTaToqHOH HaMarHHqeHHOC~H o6pa3~0B H3 
Te¢noHa H oprcTeKna. MarHHTHbru MoMeHT H3Mepnncn rrpH 4,2 K B 
HyneBoM rrone rrocne HaMarHHqHBaHHH rrpH 293 K B rrone ~o 4 K3. 

-2 3 
06pa3~bl HMeTIH 06'heM 5 • ) 0 CM H THITHqHble 3HaqeHHJI OCTaTOqHoro 
MOMeHTa JQJ3 MarHeTOHOB Bopa. 

Pa5oTa BbiiTOTIHeHa B J1a6opaTOpHH Bb!COKHX 3HeprHH mum:. 

Coo6meHHe (}OJ,eaHHeHHoro HHCTHTYTa R,llepH&IX HccneaoBaHHii.Jly6Ha 1986 

IlepeBo~ J1.H.Bapa6am 

Vladimirova N.M., et al. 14-86-690 
Remanent Magnetization of Polymers 

Field, time and temperature dependences of remanent mag
netization for teflon and organic glass are presented. Measu
rements of the magnetic moment were made at 4.2 K in a zero 
field after magnetizing at 293 K in a field up to 4 kOe. The 
typical value of remanent moment for samples with a volume of 
5·10-2 cm3 was J013 118 , where 11B is the Bohr magneton. 

The investigation has been performed at the Laboratory of 
High Energies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1986 
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