Iowa State researchers discover
possible route to terahertz storage
speeds

By Jon Gold, Network World | Storage

April 11, 2013, 11:36 AM — A team of lowa State University researchers, working at the
Department of Energy's Ames Laboratory, recently detailed a way to use ultra-short laser
pulses and special materials to switch magnetism roughly 1,000 times faster than current-
generation storage devices.

First published in the journal Nature on April 4, the findings of Professor Jigang Wang and
his team showed the results of experiments with colossal magnetoresistive materials, which
can sharply change their magnetic resistance in the presence of an electrical field.

[MORE EXPERIMENTAL TECH: "Fantastic Voyage" microrocket technology coming to a
body near you -- maybe yours]

Present-day magnetic storage relies on heating ferromagnetic materials, usually with other
magnetic fields or continuous laser light, in order to change their direction - which takes a
lot longer than using infinitesimal pulses from a laser to provoke the same reaction from
colossally magnetoresistive material, according to a statement issued by the Ames
Laboratory.

Essentially, the technique developed by the ISU researchers could allow RAM modules or
hard drives to change zeros to ones far faster than they currently can, while using much

less energy to do so.

Wang said the technology isn't something that's going to hit the shelves anytime soon,

however.

"Colossal magnetoresistive materials are very appealing for use in technologies, but we still
need to understand more about how they work," said Wang. "And, in particular, we must
understand what happens during the very short periods of time when heating is not
significant and the laser pulses are still interacting with magnetic moments in CMR

materials."
Email Jon Gold at jgold@nww.com and follow him on Twitter at @NWWJonGold.
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OnTu4yeckoe nepekntoYeHme No3BoNUT YBEMUYUTL CKOPOCTU
XKECTKMX VNCKOB M YCTPOWUCTB MarHUTHOM NamsATV 0
TeparepLOBOro YPOBHS

Ony6nwukoBaHo ssu-filippov B 11 anpens, 2013 - 00:00

WccneposaTtenun ns nabopartopumn nmeHn 3imca (Ames Laboratory) amepurikaHckoro MMHUCTEpPCTBa SHEPreTuKy,
yHuBepcuteTa wrtaTa Anosa (lowa State University), n Kputckoro yHusepcuteta (University of Crete), Npeuus,
HaluMv HOBbIW MeTOA NepPeKNOYEeHUA MarHUTHOrO COCTOSIHUA OonpeaeneHHOro Buha MmatepuanoB, KOTOpbIA
paboTaeT B TbiCsi4M pa3 ObicTpee, 4eM MeToAbl, UCNONb3yeMble B COBPEMEHHbIX XXECTKMX AUCKAX U APYrux
YyCTPOWCTBaxX MarHUTHOW NaMsTHK.

3T0 OTKpbITUE, KOTOPOMY GbiNa NocBsLLEHa cTaTbs B XypHane Nature oT 4 anpensa 2013 roga, oTkpbiBaeT gopory
HOBbIM BbICOKOCKOPOCTHBIM YCTPOWCTBaM MarHUTHOM NamMsiT, cnocobHbIM paboTaTb Ha TeparepLoBsbix (107 Mepu)
CKOPOCTSIX.

[bxuranr Ban (Jigang Wang), y4eHbin-cusmk n3 naboparopmm nmeHn 3nmMca, 1 ero komaHga ncnonb3oBanm
CBEpPXKOPOTKME UMMNYNbChl Na3epHOro cBeTa, ANUTENbHOCTLIO B HECKOMNBKO PeMTOCEKYHA, ANA TOro YTobbl
NPOU3BECTMN YNbTPabbICTPbIe UBMEHEHNSI B MarHUTHOWN CTPYKType maTepuana.

Mop BO3gencTBMeM MMMNYNbCOB CBETA CTPYKTypa crneumansHoro matepvana, matepuana,
obragaroLlero CBOMCTBOM KOJOCcanbHOro MarHetoconpoTtuBneHus (colossal
magnetoresistive materials), nameHanacb HacTonbKko, YTO MaTepmnan MeHsan CBOW CBOWCTBA OT
dheppomMarHeTvika 40 MarHUTOU30MNATOPa, YTO MOXKHO UCMONb30BaTh AN XpaHEeHUs
NHOpPMaLMM B YCTPONCTBAX MarHUTHOTO XpaHeHUst AaHHbIX CleayloLwero noKoneHus.

Ecnv Ha Jono aMepuKaHCKMX yYeHbIX Bbinana aKkcnepyMMeHTarnbHast YacTb NPOeKTa, TO yueHble n3 Kputckoro
yHuBepcuTeTa, Bodrnaensemole Vnnacem 3. MNepakucom (llias E. Perakis), paspabomanu meopemu4veckoe
obocHoeaHue ecex HabnrdaeMbix siesieHUl u 3ghghekmoas.

«[lMpobnema, cBsi3aHHas C MAarHUTHOW 3aMNMUCbIO, YTEHNEM U XpPaHEHNEM MHAOPMAaLIMM, 3aKITFOYaeTCs B CKOPOCTU STUX
NPOLECCOB, OrPaHUYEHHbIX HEKOTOPbIMU (hr3nyeckumu BenmumHaMmm. Mbl NPOAEMOHCTPUPOBANN, YTO MOXHO
3acTaBUTb MarHUTHbIA MaTepuan NepekntYaTbCa U3 OLHOr0 COCTOSIHUSA B APYroe o4eHb ObICTPOo, B TeYEHUE
HECKOINbKMX hEMTOCEKYH/, NPY UCMONb30BAHMN HEKOTOPbIX "yrNOBOK» U3 061acT KBAHTOBOW MEXaHVKN 1
CBEPXKOPOTKUX MMMYNbCOB fa3epHoro ceeta" — pacckasan [xuraHr BaH.

B HEKOTOpbIX COBPEMEHHbLIX TEXHONOMMAX MarHUTHOW 3anucun nHpopmauum yXe UCNoJb3yTCA Ny4dun nas3epHoro
cBeTa, d)OTOBOS6y)K,D,eHMe aToMOB heppOMarHMTHOrO MaTepuana 3actaBnsaeT 3T1 aTOMbl HarpeBaTbCs U
konebatbces, a NpUNoXXeHHoe MarHUTHoe noJse B 3TOM Criyydae Bbl3blBaeT OOCTAaTOYHO 6bICTpoe nepekrn4yeHmne
MarHMTHOro COCToAaHUA matepuana.

«Ho cKkopoCTb Takoro MarHUTHOrO MEPEKITIYEHNA BECbMa HU3Ka, MarHUTHbIE LOMEHbI, HECMOTPS Ha
OOMOSTHUTENbHOE BHELLHEE BO30YXAeHMe, "BOPOYAIOTCSA» O4YEHb MEANEHHO U TSKENO« — pacckasbiBaeT BaH, —
"MoaToMy, C NOMOLLbI0 UMEIOLLNXCH TEXHOMOMMA MarHUTHOM 3anunucuy NpakTM4eckn HEBO3MOXHO UITN OYEHb TSXKENOo
nobpatbcs [0 TeparepLoBbIX YacTOT NepPeKoYeHNs1 CBOMCTB MaTepManoBy.

MoaTomy, B CBOMX MCCMNE0BaHMAX yyeHble 06paTunu npuctanbHOe BHUMaHue Ha MaTepuansl C KONoccanbHbIM
marHeToconpoTueneHuem (colossal magnetoresistive materials, CMR). Takve matepuanbl BeCbMa 4yBCTBUTENMbHbI K
BO3[ENCTBMIO BHELLHUX MarHUTHbIX MOJIEN, KOTOPbIE NCMONb3YTCS AMs 3anMCK AaHHbIX B MarHUTHYI0 NaMsTb.

[Momumo 3TOro, CKOPOCTb NepekntoyeHns ceonctes matepnanos CMR HacTONbKO BbICOKA, YTO HE Tpe6yeT0$|
NPUMEHEHNS JONONHNUTENBHOIO BO34ENCTBUSA C MOMOLLbIO BbICOKON TemMnepartypbl.

"Matepuansl CMR nmetoT orpomMHyto NepcnekTuBy Ans UCNONb30BaHUSA B YCTPOMCTBAX MarHUTHON 3anucu
MH(OPMaLUM, HO Mbl eLlie He 40 KOHLIA MOHMMaeM Kak OHM paboTatoT, a 6e3 3Toro eLle paHo roBOpuTb O



NpaKkTU4eCKOM UCMONb30BaHNN Taknx MaTepuanoB. B YacTHOCTU, Mbl LOMKHBI BbISICHUTb, YTO XX€ UMEHHO
NPOUCXOAMWT BO BPEMSI BO3OENCTBUSA CBEPXKOPOTKOIO MMMYrbCa NTa3epHOro CBETa, KOTOPbIA BO3AENCTBYET C
MarHUTHbIMM MOMEHTaMV aTOMOB MaTepuara, HO He yCreBaeT ero HarpeTb 40 6onee BbICOKOW TemnepaTypbl. ITO
03Ha4aeT, YTO Mbl JOMMKHbI MOMNbITATLCH ONMCaTb BCE MPOLIECCHI C TOYKM 3PEHUS KBAHTOBOW MEXaHWKK,
COBMELLIEHHOM C MarHeTn3mMoM. Mbl 3To Ha3Banu "KBaHTOBbIM heMTO-MarHeTnam"" — pacckasbiBaeT BaH.

CornacHo nmetoLLercst Hopmauum,

HeKoTopble 13 BUAOB McnbiTaHHbIX CMR-maTepranoB MOryT nepekntioumTbe CBOE MarHMTHOE
COCTOsIHME NOJA BO3AENCTBMEM MMMyfbCa CBeTa, AnMUTenbHOCTBI0 MeHee 100 dheMToCeKyHA.
OT0 03HayvaeT, YTO NepeknioYeHe KBaHTOBOro COCTOSIHMS CNMHA aTOMOB MaTepuana nmeet
He TEennoBON, a MEXaHUYECKUI XapaKkTep.

B noGaBok k aToMy GbiCTpasi CKOPOCTb MEPEKITIYEHNS U CUTTbHAsA OCTaTOYHAsi HAMArHUYEHHOCTb OTBEYaloT BCEM
OCHOBHbIM TpeGoBaHUAMM Ans NprMeHeHnss CMR-MaTepuarnoB B CBEPXObICTPbIX YCTPOMCTBAX MarHUTHOM 3anucu 1
XpaHeHUsi MHhopPMaLMKU U CBEPXObICTPOAENCTBYHOLLMX YCTPOWCTBAX, MOCTPOEHHbLIX HA OCHOBE CMIMHTPOHUKM.

«B panbHeilwem Mbl cobrpaemcsi pa3paboTaTb COBEPLUEHHO HOBbIE METOAb! MOSIHOCTLIO ONTUYECKOro KBAHTOBOIO
yMpaBrieHVs 1 CYUTBIBAHUSA MarHUTHOW MHOpMaLun. 3TO, B CBOKO 04epedb, MO3BOMNUT Ham B ByayLueM co3aaTb
YCTPONCTBA, CNOCOOHbIE 3anucbiBaTb 1 CYATLIBATL MHPOPMaLMIO ropa3no beicTpee, YeM camble nydlume
COBpEMEHHbIE YCTPONCTBAY.



