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UMIIYJIbCHASI XAPAKTEPUCTHKA BA3KOM HAMATHUYEHHOCTHU U EE U3MEPEHUE
C IOMOIIBIO JIABOPATOPHOM MHAYKIIMOHHON YCTAHOBKH
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MarsuTHast BA3KOCTb I€0JIOTHUECKUX cpeJ] OKa3bIBaeT 3aMETHOE, HEPEKO 3HAUUTENBHOE, a HHOT /1A IIpe-
obnajaromiee BIMSHUE HA M3MEPEHHBIE B J1a00OpPATOPUHU U B 1OJI€ UMITYIbCHbIE MHAYKIMOHHBIE XapaKTepHuc-
TUKH. [10 CpaBHEHHUIO ¢ YACTOTHBIMH METOAAMH M3MEPEHHEe HMITYJIbCHBIX XapaKTePHCTHK HAMarHW4eHHOCTH
HMeeT Te MPEHMYIIECTBa, YTO IPOSIBICHUS MAarHUTHOH BSI3KOCTH HAOJIOJAIOTCS B OTCYTCTBHH NEPBHYHOTO
T0JIsA, @ UMITyJIbCHAsSI TIEPEXO0/IHAsI XapaKTePUCTHKA U3MepsIeTCs B IIMPOKOM BPEMEHHOM JIMarna3oHe. DTO Mo3-
BOJISIET CHU3UTH IOTPEIIHOCTh H3MEPEHUSI TapaMeTPOB, XapaKTePHU3YIONINX MarHUTHYIO BA3KOCTh. B oTimune
OT NePEXOHON XapaKTepPUCTHKH, €€ MPOU3BOJHAS, T.€. IMITYJIbCHAsI XapaKTepPHUCTHKA, CBOOOIHA OT BIMSHHUS
MOCTOSTHHOM (MeIUIEHHO Ccliafaronieil) KOMIIOHEHTH CYMMAapHO 0CTaTOYHOW HAMAarHW4E€HHOCTH. DTO CHUMAET
mpo6IieMy, KOTopast CBsI3aHa ¢ HEOIPEeTICHHOCTBIO PH BEIIEICHHN HEOOIBIION 10 BEIMYUHE BI3KOH KOMIIO-
HEHTHI U3 CYMMAapHOIl HAMarHUYEeHHOCTH.

BpeMmeHHOi#t criai IMITYJIbCHBIX XapaKTepPUCTHK HAMarHUYCHHOCTH OMKMCBHIBACTCS CTENCHHOM (yHKIHeit
a-t?, rae a — HadanpHOe 3HaueHHe (M3MEHSIETCS B LIMPOKOM JHaa3oHe), b — MmoKas3arelb CTEIeHH, OIM3KHi
k eanaune. Kak nmokasanm u3MepeHust Ha 00pasiax, BEIIOIHEHHBIE ¢ TIOMOIIBbI0 HHAYKIIMOHHBIX KaTyIIEYHBIX
CHCTEM, MapaMeTp a AEMOHCTPUPYET CHIbHYIO JMHEHHYIO KOPPEISLHUIO C YaCTOTHO-3aBUCHMON MarHUTHOMN
BOCHPHUMYHBOCTBIO AK, KOTOpast TPaAUIIMOHHO HCHONB3yeTCs AJISI OLIEHKH COJePKaHuUs CylepIapaMarHUTHBIX
yacTull. ITO JaeT OCHOBaHMS I10JIaraTh, YTO UMILYJIbCHbIE HHYKIIUOHHBIC CUCTEMBbl MOTYT HAWTH IPUMEHEHHE
JUISL 9KCTIPECCHOTO M3y4YeHHs OOJIBIIOr0 KOJIUYEeCTBa 00pa3IoB C IIeNbI0 JHarHocTUKHU npucyTcTeus CIIM gac-
THI ¥ OIEHKH UX COJIepyKaHus. XOTs OTJIMYHS II0KAa3aTeNsl CTETICHN b OT €IUHUIIBI HEBEITHKH, OHU 3HAYUTETHHO
MIPEBOCXOST IOIPEIIHOCTD OIMPEAETICHUS 3TOr0 apaMeTpa Mo 3KCIIEPUMEHTAIbHBIM JAHHBIM.

MaremaTndeckoe MOJEINPOBAHNE MMITYJIBCHBIX XapaKTEPUCTUK HAMArHW4YEHHOCTH MOKa3ajo, YTO Ha
00a mapaMeTpa BIHSET pacupesencHie 00beMOB YaCcTHIl, YTO CO3JaeT MPEANOCHUIKN IS peleHus oOpaTHOH
3aJ1a4H, T.€. OTBICKaHUS TAaKOTO PACTIPEAEIICHHUS, KOTOPOE «HAMITYUIIHM) 00pa3oM OOBSICHIET SKCIIEPUMEHTaITb-
HbIE UMITYJIbCHBIE XapaKTEPUCTHKH.

Maenumnas es3xkocmo, cynepnapamacHemusm, UMnyioCHas xapakmepucmuka, 4acmomno-3asucuma
MACHUMHAA 60CNPUUMUUBOCHTIb, MACHUMHAS CPDARYIOMEMPUHL, Memoo nepexodﬁblx npoyeccos, usmepenus, noe-
peutnocmeo.

IMPULSE RESPONSE OF VISCOUS REMANENT MAGNETIZATION:
LABORATORY MEASUREMENTS BY A PULSE INDUCTION SYSTEM

Ya.K. Kamnev, N.O. Kozhevnikov, A.Yu. Kazansky, and S.M. Stefanenko

Transient electromagnetic responses measured in the field or in the laboratory may bear effects of viscous
remanent magnetization (VRM) associated with magnetic relaxation of ultrafine grains of ferrimagnetic miner-
als or superparamagnetism. The behavior of VRM can be studied in time or frequency domain, TDEM measure-
ments being advantageous because they are done in the absence of primary field and owing to broad time range
providing high accuracy of VRM parameters. Another advantage is that the rate of viscous decay measured
as voltage decay does not need to be corrected for stable and/or slowly decaying viscous component of total
remanence. Time-dependent transient responses of viscous decay follow the power law a-fb, where a is the
initial emf signal (varying in a broad range) and b is the exponent approaching 1. Laboratory tests with a pulse
induction coil system reveal a strong linear correlation of the parameter a with frequency-dependent magnetic
susceptibility Ak used commonly for constraining the relative abundances of superparamagnetic particles. Such
systems are thus suitable for quick measurements of the large number of samples for detection of superparamag-
netic (SP) particles and quantifying their contribution. The difference of b from 1, though being minor, exceeds
markedly its error in estimates from measured data. Simulated TDEM responses of a superparamagnetic ground
show both parameters (a and b) to depend on particle volume distribution, which is prerequisite for inversion of
time-domain transients to magnetic properties of rocks and soils.
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