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Marbmeru3sMm M CBeT — MArHMTOONTHKA BYEPA U CErOHSA.
“CBepXxObICTPbIA MATHETHU3M.

PazMarHuunBaHue MeTAJIOB (PeMTOCEKYHAHBIM JIA3€PHBIM UMILYJIbCOM.
Onrto-marHuTHble siBjeHUss B oprodeppurax RFeO,.
CrumynaupoBanHoe PamanoBckoe paccesinue B FeBO,.
CBeTO-MHAYHUPOBAHHbIE MATHUTHBIC (PA30BbIe NMEpPexoabl.

. JlasepHoe mnepexk/JIoYeHue MATHUTHBIX [IOMEHOB.

. OpOuTajJbHBICE U CNIMHOBBIC siBJeHUs B Kynparax R,CuQO,.

. 3aKJIIOUEHHeE.




MATHETHU3M U OITHUKA - BEHHOE COCYHIECTBOBAHHUE

MarduTHbieé M ONTHYECKHUE SIBJCHUSI COCYINECTBYIOT, MO-BUAMMOMY, C
MoMeHTa poxaenusi Bcenennoii (boabmoii B3ppIiB). OQHAKO MX BJINSIHHE
APYT HaA Apyra obL10 o0Hapyxkeno M. @apaaeem Jumb B 1845r.

ITocse 3T0ro ObLI OTKPBLIT 00JLIIOW PHAJ MATHUTOONTUYECKUX SIBJICHUM.
HoBast )KU3Hb MATHUTOONTUKHU HAYAJIACH MOCJE U300PETEHUA JIa3€POB U
CUHXPOTPOHOB KAK  HCTOYHUKOB HMHTEHCHUBHOI0, KOIECPEHTHOI0 M
nepecTpauBaeMoro mno JAJUHE BOJHbI HU3JIy4YEHUS.

«ConpsizkeHHbIE SIBJICHUSA»

1. Marautoontuka - HaMarom4yeHHOCTh MJIM 1OJIE BJIAMAIOT HA CBeET.

2. Md@oromarHeru3sM, onroMargerudmM - CBer BJUAET HA MATHUTHBIE
CBOMCTBA BelIEeCTB.
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Pa3Burtne marauroontuku B 20-M Beke

1. OTKpBITHI HOBBIE MATHUTOOITHYECCKHNE SIBJICHUS —

onTHYeckasi HaKauka B rasax (Castler), onTuueckasi opueHTaIHSA,
MAarHHUTHOE ABYNpeJOMJIEHHE CBeTa, MATHUTOONITHKA B
cBepXxcHIbHBIX M0JaAX (~100T), MAarHUTOONTHKA KAK 30H]
CBEPXOBICTPLIX SIBJICHUI, H JP.

2. HeguneiHasi JjiazepHasi MATHUTOONTHKA —

oOpaTHbIu 3(PpdexT Papagesi, reHepalUs MATHATHbIX TAPMOHUK
paccesiHMe CBETA HA MATHOHAX, U AP.

3. MAarHuToonTuKa B _PEHTT€HOBCKOM JMANA30HE —

MATHUTHBIA KPYrOBOU U JIMHEHHbIA JUXPOU3M, U IP.




PEJIAKCAIIMOHHBIE ITPOLIECCHBI B MATHETU3ME
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Ultratast Spin Dynamics in Ferromagnetic Nickel Cl = 330

E. Beaurepaire, J.-C. Merle, A. Daunois, and J.-Y. Bigot

Institut de Physique et Chimie des Matériaux de Strasbourg, Unite Mixte 380046 CNRS-ULP-EHICS,
23, rue du Loess, 67037 Strasbourg Cedex, France
(Received 17 October 1995)

The relaxation processes of electrons and spins systems following the absorption of femtosecond
optical pulses in ferromagnetic nickel have been studied using optical and magneto-optical pump-probe
techniques. The magnetization of the film drops rapidly during the first picosecond, but different
electron and spin dynamics are observed for delays in the range 0-5 ps. The experimental results

are adequately described by a model including three interacting reservoirs (electron, spin, and lattice).
[S0031-9007(96)00167-6]
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TEIIJIOBBIE PE3EPBYAPBI B MATHUTHOM MATEPHUAJIE
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JlasepHo-unaynupoBanubiii dQpdext Papages B DyFeO,. Mmmyasc 150 ¢c.
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da3a HaBeJeHHOr0 BpameHus (OCHM/UISIHA HAMATHHYEHHOCTH) oTJIMuaercs Ha 180
JJIsl UMITYJIbCOB C MPABOM U JIEBOW KPYTrOBOM MOJISIPU3ALIUECH.

9TO OJHO3HAYHO JOKA3LIBACT HETEPMHYECKVIO NMPUPOAY SIBJeHHUS!




TEMIIEPATYPHASI 3ABUCUMOCTHh KOI'EPEHTHBIX OCHUJLISALIMA B DyFeQO;
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Kakum o0pazom

CBeT MOKeT BO031eHMCTBOBATH

HA MATHUTHYI0 CHUCTEMY?

KBaHTOBass MexaHMKa 3anmpernaer
NpsiMoOe B3aMMOJAEHCTBUE ONTHYECKOIO

U3JIYICHHUA CO CIIMHOM.




AKypHan sxkcnepumenmanvHoUu U meopemudeckou @Gu3uUKu

T.39 1960 Buin. 5 (11)

SJIEKTPUUECKUE CHWUJIbI B MMPO3PAYHOMN CPEJIE
C TMCHHIEPCUEHN

JI. I1. IIutaeBCcKkui

ITokazaHo, 4YTO BBIPAKECHUE NJIS TEH30PA HATHKECHUN TIEPEMEHHOI0
ICEKTPUUYECKOr0 MOJIA B MPO3PAYHOU cpede ¢ AMCINEepPCUer COBNMAaaaer ¢
00BIYHBIM BbIPAKCHUEM U1 Heaucneprupyomeu cpeanl. Ilokazano Takxe,
4TO y AMAJIEKTPUYECKOM NMPOHUIAEMOCTH, BEIICCTBEHHOWM B TOM cCJy4ae,
eCJIM MapaMeTpbl Cpeabl HEe 3aBUCAT OT BPEMEHH, MOSIBJISIETCS MHHUMAsI
YacTbh, KOIrAa 3TH MNapaMeTrpbl HU3MEHSTCA BO BpeMeHu. IloaydeHo
BbIPAKEHHE JJIsI TCH30PA HATSHKCHUN MEPEMEHHOI0 3JIEKTPUUYECKOr0 IMOJIst

B np03paqH0171 AKNIKOCTUH, HaXO[[HI[IeﬁCH B IMIOCTOAHHOM MATI'HUTHOM I10JI€.




IODEKT ®APAJIESI U OBPATHBIA Y®DEKT ®APAJIESA
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CrumynupoBanHoe PamMaHoOBCKoOe paccesiHMe

B IIPO3pavyHoOM cjiadoM ¢peppomarneruxke FeBO,




PHYSICAL REVIEW LETTERS week ending

PRL 99, 167205 (2007) 19 OCTOBER 2007

Impulsive Generation of Coherent Magnons by Linearly Polarized Light
in the Easy-Plane Antiferromagnet Fe BO,

: : 1.2 S : 2 S 2y e ! .
A.M. Kalashnikova, = A. V. Kimel,” R. V. Pisarev,” V.N. Gridnev,” A. Kirilyuk, and Th. Rasing
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FIG. 1 (color online). (a) The probe polarization rotation vs the
time delay between linearly polarized pump and probe pulses for
different values of applied magnetic field. (b) Dependence of the
oscillation frequency on the magnetic field (symbols) and the
field dependence of the FMR mode frequency (), (1).
(c) Experimental (symbols) and calculated with Eq. (6a) oscil-
lation amplitude vs the magnetic field. (d) The initial phase of
the oscillations vs the applied field.

Q, = yy/H(H +H,) +2HH,

KBa3zu-geppomaruurHass Mmoaa
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PRL 99, 167205 (2007) PHYSICAL REVIEW LETTERS 19 OCTORER 2007

Impulsive Generation of Coherent Magnons by Linearly Polarized Light
in the Easy-Plane Antiferromagnet Fe BO;

A.M. Kalashnikova,'* A. V. Kimel,' R. V. Pisarev,” V.N. Gridnev,” A. I\'irilyuk‘] and Th. R:ls'mg]
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FIG. 2 (color online). (a) The probe polarization rotation vs the
time delay between pump and probe pulses for different linear
polarizations of the pump (see inset). The oscillation amplitude
vs (b) the polarization and (c¢) intensity of the pump (symbols)
and fit with Eq. (6a). (d—e) The rotation of the probe polarization
vs the time delay for opposite helicities of the pump pulses
propagating along the z and y axes.




B3aumoaencreue KOPOTKOIO JIa3ePHOro UMIYJdbCa ¢ MATHUTHOU Cpeaou
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Impulsive excitation of coherent magnons and phonons by subpicosecond laser pulses in the
weak ferromagnet FeBO,

A. M. Kalashnikova,'? A. V. Kimel,' R. V. Pisarev,” V. N. Gridnev,2 P A. Usachev,? A. Kirilyuk,' and Th. Rasing’
'IMM, Radboud University Nijmegen, 6525 ED Nijmegen, The Netherlands
’A. F. Ioffe Physico-Technical Institute, Russian Academy of Sciences, 194021 St. Petersbure, Russia

(Received 14 June 2008; revised manuscript received 4 August 2008; published 2 September 2008)

PHYSICAL REVIEW B 77, 094426 (2008)

Phenomenological theory for coherent magnon generation
through impulsive stimulated Raman scattering

V. N. Gridnev*
loffe Physico-Technical Institute, Russian Academy of Sciences, 194021 St. Petersburg, Russia
(Received 25 October 2007; revised manuscript received 30 January 2008; published 21 March 2008)
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OPUEHTAINOHHLBIE IIEPEXOIAbI B OPTO®EPPUTAX

&(T) = ®y + K,(T)sin*0 + K,sin*0

(G, F,): 0=0, T=T,

TG, F): 0=1/2%, T=T,

Iy :sin0=Ky(T)/2Ky, T\ =T=T,




OOTOHABEJAEHHASA IMPEINECCHA B TmFeO,

Photo-induced birefringence
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2.

Ilepeoe naonwoenue e oulrnekmpuke.

Ilepeoe naonwoenue ¢ anmugeppo-
MazHemuke.

bvicmpaa Tt ~ 0.3nc 3nekmpon-
pononnan mepmanuzayus.

Bpawenue A@M eexkmopa t ~ 5 nc.

Kozepenmmuoie ocuunnauuu
ADM gexmopa Tt~ 10nc.

I pekm umeem menogyro npupooy
(e 3asucum om nonapusayuu
HAKauKu).

A. Kimel et al. Nature (2004) “




JA3ZEPHO-UHAYLIUPOBAHHBIN YD®DEKT ®APAJIES B TmFeQO,

Dynamic Faraday rotation (deg)
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TepMuyeckKu-MHAYUHUPOBAHHbIE KOT€PEHTHbIE O0CHUJLISLNN
BeKTOpPOB L 1 BekTOopa M B 00J1aCTH CIIMHOBOM NMEPEOPUCHTALUMN.
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PASJAEJEHUE TEPMUYECKUX U HETEPMUYECKUX MEXAHHW3MOB
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NHepuoHHOE JIBHKEHHUE

CIMHOB B aHTU(eppPOMATrHETHKAX
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phySICS PUBLISHED ONLINE: 23 AUGUST 2009 | DOI:10.1038/NPHYS1369

Inertia-driven spin switching in antiferromagnets

A. V. Kimel™, B. A. Ivanov?, R. V. Pisarev3, P. A. Usachev3, A. Kirilyuk' and Th. Rasing'

B aHmugbeppomacHemukax obmeHHoe e83aumodelicmeue
MeXOy  cruHamu  MOXem  Cry>XUumb  UCMOYHUKOM
UHEPUUOHHO20 08UXeEHUS. 3a speMsi delicmeusi KOPpOmKo20
100 ¢bc umnynbca nons criuHbl HE3HaYUMEsIbHO MEHSoMm
C80K0 OpueHmauyur, HO r1pu 3amom rpuobpemarom
docmamoYHbIl MOMEHM Ol MPOOOIIKEHUST UHEPUUOHHO20
OB8UXXeHUsl, rpeodorieHuUss rnomeHyuanbHo2o 6apbepa u
nepexoda 6 Hoesoe MemacmaburibHoe COoCmosiHUe [rocsie

OKOHYaHUs1 0elicmeusi umriyribca.

No Inertia

W &’W

m f

Stimulus Free motion

w

Inertia

| f
=3

Stimulus Free motion

Figure 1| Non-inertial and inertial models to transport a point mass over
a potential. The non-inertial mechanism requires a continuous driving




JIATPAH KUAH AHTUO®EPPOMAI'HETUKA

i (m} h(al(le))_W(l)

2H_(at) H._ ot

WD) =Wy (1) + - (H(Hp 1)

e

W(I) ectp morenumaneHas sueprus, H, andH — o6mMeHHOe none U BHeLIHee
rnoJie. JlarpamknaH BKIOYaeT KUHETHYeCKyro »dHepruiro (di/dt) u

COOTBCTCTBCHHO YPABHCHHUC JBUKCHHA CCTb YPABHCHHUC BTOPOI'O ITOPsAKA.

T YTBEPKACHMS CIIPABEJIMBBI U JJI CKOIIEHHBIX aHTH(EPPOMArHETUKOB.




NMHEPIIMOHHOE JABUKEHUE AHTU®EPPOMAI'HUTHOI'O BEKTOPA

JlazepHbIlil UMIYJIbC NPU PACHPOCTPAHEHUHM BAOJb OCU Z
AEUCTBYeT Kak 3P (PeKTUBHOEC MATHUTHOE MOJIE.

AnTudeppomarauTHblii BekTop | (Q; 0 = CONS) nBMKeTCS COrJIACHO

d*¢ d¢ dW(¢) VzHD
. +2I " +af _— H(t)cos¢ 0

Ycekopenune d°g/dt? xapakTepusyeTr CIHHOBYI MHEPIHIO aHTH(EPPOMATHETHKA,
I' npeacraBiasier Bsi3koe 3aryxanue, dwWeo)/dp u Hp mnpeacraBasiiorT
BOCCTAHABJMBAIOIIYI0 W BBIHY:KJAOIIYI0 CHJIbI, COOTBETCTBEHHO, W(]) ecThb
¢yHKUMs, MPONOPLUHOHAILHAS JHEPruM AHU30TPonMU mpu O=const w, ecThb
YacToTa HUKHEU a()M BETBHU.

B ¢aze I'\, B ocHoBHOM cocTosiHMU (=0, 1 MATrHUTHOE MOJIe JEeHCTBYEeT KAaK
BhIHY:KIAawmIasa cuwia 1is “koopauHatel” ¢@. B ¢aze I',, (0=0) Bausinue moJisi
NMpeHedpesKuMo MaJIo.
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Ultrafast Generation of Ferromagnetic Order via a Laser-Induced Phase Transformation
in FeRh Thin Films

Ganping Ju,""* Julius Hohlfeld,' Bastiaan Bergman,'* René J. M. van de Veerdonk,' Oleg N. Mryasov,' Jai-Young Kim,'
Xiaowei Wu,' Dieter Weller,' and Bert Kmnp1nar152
3 'Seagate Research, 1251 Waterfront Place, Pittsburgh, Pennsylvania 15222, USA
“Department of Applied Physics, Eindhoven University of Technology, PO, Box 313, 5600 MB, Eindhoven, The Netherlands
(Received 9 March 2004; published 4 November 2004)

It is demonstrated that ultrafast generation of ferromagnetic order can be achieved by driving a
material from an antiferromagnetic to a ferromagnetic state using femtosecond optical pulses.
Experimental proof is provided for chemically ordered FeRh thin films. A subpicosecond onset of
induced ferromagnetism is followed by a slower increase over a period of about 30 ps when FeRh is
excited above a threshold fluence. Both experiment and theory provide evidence that the underlying
phase transformation is accompanied. but not driven, by a lattice expansion. The mechanism for the
observed ultrafast magnetic transformation is identified to be the strong ferromagnetic exchange
mediated via Rh moments induced by Fe spin fluctuations,

Iloka3zaHo, 4YT0 (PEeMTOCEKYHIAHbIE ONTUYECKHE HMIYJbCbl CIOCOOHBI
peain30BaTh Mnepexoa u3 AaAHTU(PEePPOMATrHUTHOIO B )ePPOMATHUTHOE COCTOSIHUE B
XHMHYECKH  YNOPSIAOYEHHBIX TOHKHX IUIeHKax  Jkejae3o-poamii  FeRh.

JKCNEPUMEHT M TEOPHS A0KA3BIBAIOT, YTO B OCHOBE CBEPXObLICTPOr0 MArHUTHOIO
(a30BOro mepexoaa JEKHT CHJILHBLIII 00MeH uepe3 MOMeHTHI RN, HaBoguMBbIe
CNUHOBBIMM QurokTyanusimu Fe.
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FIG. 2. Time evolution of (a) the transient Kerr effect Afg(7)
FIG. 1. (a) Schematic of the ultrafast generation of ferromag-

netic order by inducing an AFM-FM transformation in FeRh and (b) the transient reﬂec“vlly iR[T) as a function of PUrp

- > S PN : 2]
when excited with femtosecond optical pulses. (b) Temperature fluences (labeled for each curve in mJ/cm?). The curves are
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squares) and induced magnetization (solid circles), with the unstable AFM order.

comparison at longer time scale shown in the inset.
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Ultrafast Path for Optical Magnetization Reversal via a Strongly Nonequilibrium State
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Ultrafast Path for Optical Magnetization Reversal via a Strongly Nonequilibrium State
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FIG. 2 (color). (a) Phase diagram showing the magnetic state
of the (30 nm)? volume achieved within 10 ps after the action of
the optomagnetic pulse with parameters H.s = 20 T, Az, and
T},. (b) The averaged z component of the magnetization versus
delay time as calculated for 250 fs magnetic field pulses H_ ¢ =
*+20 T and T, = 1130 K. (c) Switchability versus the pump
intensity fﬂraazzFﬂﬁg.ECGglg at room temperature. We calculated
the peak electron temperature 7, using C,. Note that in this
range of intensities the amplitude of the effective light-induced
magnetic field varies within 19.2-20.8 T.
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—emtosecond modification of electron
localization and transfer of angular
momentum in nickel
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The pump—probe set-up. A femtosecond laser (wavelength 780 nm, repetition rate 1 kHz, pulse energy ~2mJ)
modulates the stored electron bunches in the modulator which subsequently generate femtosecond X-ray pulses
In the radiator. The sample is excited by part of each laser pulse (15%) via a variable delay. Transmitted X-rays
are detected by an avalanche photodiode. A mechanical chopper in the pump beam is used to alternately
measure the X-ray absorption of the laser-excited sample and the sample in thermal equilibrium.
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[loka3aHo, YMO 803MOX€EH HO8bIU 3¢hgheKmuU8BHbIU KaHarl rnepedayu yari08020 MOMeEHmMa 8 pewemky rnpu
pemMmoceKyHOHOM Jla3epHOM 8030yX0eHuUuU eppomazHemuka. 3mo 0OOHO3Ha4YHO OoOKa3aHO C
UCIOJIb308aHUEM Memoda PEHM2EeHOBCKO20 MazHUMHO20 Kpyao8020 Auxpou3ma. Brniepebie doka3aHo,
umo npouecc umeem mecmo 8 duana3oHe 120 + 70 ¢bc. HeoxudaHHbIM OKa3asiocb HabnodeHue pocma
JloKanusayuu easleHmMHbIX 371EKMPOHO8, 4YMO B0O3MOXHO S8/15emcs npu4yuHol cmornb 6bicmpol
OuHaMUuKu, Hapsidy co cruH opbumarbHbIM 83aumodelicmauem.
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Ultrafast Optical Pumping of Spin and Orbital Polarizations
in the Antiferromagnetic Mott Insulators R,CuQ,

V.V. Pavlov,' R. V. Pisarev,' V.N. Gridnev," E. A. Zhukov,> D.R. Yakovlev,” and M. Bayer’

'A. E. loffe Physico-Technical Institute, Russian Academy of Sciences, 194021 St. Petersburg, Russia
zFacufry of Physics, M. V. Lomonosov Moscow State University, 119992 Moscow, Russia

3E.T]?€.*‘ff!i:€ﬁ'f€f!'€ Physik 11, Universitdt Dortmund, 44221 Dortmund, Germany
(Received 6 June 2006; published 25 January 2007)

Ilokazano, umo 150 ¢hc nazepuvie umnynvcol ¢ Kpy2080il noaapuzauueil

CO30ai0Mm CRUHOGYIO U OPOUMAIbHYIO ROAAPU3AUUN 6 CUTIbHO KOPPeaIupo8aHHbIX
mommosckux ounekmpuxax R,CuO, (R=Pr, Nd, Sn). Ilpeonoscena mooens, ¢
KOMOpOoil CHUHOBble U OPOUMATIbHbIE NPOUECChl 001a0arm pa3iudHbIMU
CNEeKMPAAbHbIMU U 8PEMEHHbIMU napamempamu. Quenka oaem epems CRUHOB0IL
penaxcayuu 30-50¢hc.
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Coherent ultrafast magnetism induced by
femtosecond laser pulses

Jean-Yves Bigot*, Mircea Vomir and Eric Beaurepaire

The quest for ultrafast magnetic processes has triggered a new field of research—femtomagnetism: using femtosecond
laser pulses to demagnetize ferromagnetic metallic thin films. Despite being the subject of intense research for over a
decade, the underlying mechanisms that govern the demagnetization remain unclear. Here, we investigate how an ultrashort
laser pulse couples to the spin of electrons in ferromagnetic metals. It is shown that a single 50-fs laser pulse couples
efficiently to a ferromagnetic film during its own propagation. This result indicates that the material polarization induced
by the photon field interacts coherently with the spins. The corresponding mechanism has its origin in relativistic quantum
electrodynamics, beyond the spin-orbit interaction involving the ionic potential. In addition, this coherent interaction is clearly
distinguished from the incoherent ultrafast demagnetization associated with the thermalization of the spins. We forecast that

the corresponding coherent self-induced processes are the dawn of a new era for future research in magnetism.
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CBEPXBbLICTPAA MATHUTHAA JNHAMHUKA
B METAJIJTIAX U JIUDJEKTPUKAX
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SAKITIOYEHHUE

3a npomeamee aecsatujaerue chopmMupoBaiach
HOBasi 00J1aCTh «(peMTOMATHETU3M>

ITosry4eHbl HEOKUAAHHDBIE PE3YJIbTATHI MO0 HEJMHEHUHOMY
B3aMMOACHCTBUI0 MHTEHCUBHBIX (PEeMTOCEKYHIAHBIX
JIA3ePHbIX HMIYJbCOB C MATHUTHBIMH CpeIaMH.
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HA KOTOpPbI¢ MOKA HET OTBETOB.




Cnacu0o 3a BHuUMaHue!




The ultimate speed of
magnetic switching in
granular recording media

l. Tudosa', C. Stamm', A. B. Kashuba“, F. King’, H. C. Siegmann',
J. Stohr', G. Ju®, B. Lu* & D. Weller*

'Stanford Synchrotron Radiation Laboratory, PO Box 20450, Stanford, California
94309, USA

2Landau Institute for Theoretical Physics, Kosygin str. 2, Moscow 117940, Russia

>Stanford Linear Accelerator Center, Stanford University, Stanford, California
94309, USA

*Seagate Technology LLC, Pittsburgh, Pennsylvania 15222, USA

NATURE | VOL 428 | 22 APRIL 2004 | www.nature.com/nature




The ultimate speed of magnetic switching in granularecording media

Hpeﬂeﬂbﬂaﬂ CKOpPOCTb MArHMTHOH 3aMuCH B I'PAHYINPOBAHHBIX MaTCpHaAJIaAX

Our conceptually simple technique, which could alsd®e used to study the
dynamics of ferromagnetic spins underlying many apptations and
promising developments in magnetism, utilizes relatistic electron bunches of
energy 28 GeV from the Stanford Linear Accelerator togenerate unique
short and strong magnetic field pulses. Our magneticéld resembles the field
generated by a straight current-carrying wire, with the familiar closed
circular magnetic field lines about the beam directia with the field strength

decreasing as 1/R with the distance R from the cerdrof the beam. The
electron beam is focused to a cross-section of 1x87.4 mm (full-width at

half-maximum) in the x-y plane of the sample surfageperpendicular to the z
propagation direction, which lies along the surfacenormal. Along z, the
electron distribution is gaussian with a variance ofe, = 0.7/mm in the

laboratory frame, giving a pulse duration oft =6,/ c=2.3x 1012 s, where c is
the speed with which the electrons travel. For all m@actical purposes that
speed is equal to the speed of light.




The ultimate speed of magnetic switching in granularecording media

IIpenesbHAsE CKOPOCTHL MATHUTHOM 3aNIMCH B TPAHYJIMPOBAHHBIX MaTepraiax

Figure 1 Magnete-optic pattams of magnetization. Diagram at top left, contour lings of
constant 8, with area of the electron beam focus in the centre. The numbers on
subseguent panels indicate the number of electron bunches (shots) that passed
through the sample. Gray contrast is such that the outer light region corresponds to M
in the Initial ‘up’ state. As darkening intensifies, M has switched increasingly to the
down' direction. The contrast in the central region at £< 10um Is due to beam
gamage

Granular magnetic recording media of the CoCrPt-type
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Spin motion in a magnetic grain

a, The uniform precession mode with
wavevector g = 0. The excitation of this mode
determines the long-term stability of the
magnetization direction in the grain.

b, A moment in time with non-uniform excitation
of the spins. At ambient temperature, these
excitations have small amplitude, which
dramatically increases after the field pulse has
been applied. Sizeable exchange fields are
generated by the angles between neighbouring
spins that can account for the random torques
operating after the magnetic field pulse.




The ultimate speed of magnetic switching

In granular recording media

IIpeneabHasi CKOPOCTHL MATHUTHOM 3aNMCH B TPAHYJIMPOBAHHBIX MaTepuagax

IlokazaHo, 4YTO0 CWIbHbIA KOPOTKMM WMIYJbC MATCHUTHOIO TOJIA,
CO31aBAEMOI0 MNMYYKOM PEJATUBUCTCKUX JJEKTPOHOB, He BO30Yy:Kaaer
KOTePEHTHYI0 MpPeuecCui0 HAMArHUYEHHOCTH, 4 IPUBOIUT K €€ CIIyYailHOMY
XA0THYECKOMY nepexiroyeHurw. Takoe mnoBegeHue CBA3LIBACTCHA C
MIHOBEHHBIM KOJLIANICOM (EeppPOMATrHUTHOIO MOPAAKA 104 [JdeiCTBHEM
UMIYJbCA CWIBHOIO TMOJA, M J3TOT [pouecc yCTaHaBJIUBAaeT

AeTEePMHUHMPOBAHHBbIN Npeaea AJsi MATHUTHOM 3amMcu T ~ 2IIC.




