BO3HHUKAIOIIEH Mpu ucnoiab3oBanuu metoga DMFT, cienyer oxuaars orpunareib-
HBIX 3HaueHuil D, xorma kak pe3ynbrarsl pacuetoB HIIX®, neMoncTpupyromme cra-
OwibHOE (eppOMarHUTHOE pEIICHKE, JOJKHBI TPUBECTH K MOJOKUTEILHOMY 3Haue-
Huto D.

B pabote [3] ObUIO MOKa3aHO, YTO BEIMYMHA KOHCTAHTHI CIIMHOBOM >KECTKOCTU
MOKET OBITh OLICHEHA T10 Cleayomei hopmyre:

D:ZZ‘JOj'(jo)Z’ (1)
a ]

rJIe MHJCKC | 0003HaYaeT HoMep cocenHero aroma Cr K HEKOTOPOMY (PMKCHPOBAHHO-
My aToMmy, R{; - 0-KOMIIOHEHTa COOTBETCTBYIOIIETO PaJMyC-BEKTOPa, Jo; - BEIMUNHA

obmenHoro uHrterpana. Ilpumenenue (1) mMpUBOIUT K cieayromiei orenke D: -46
M3B (DMFT), 43 m3B (HIIX®). XapakTep MoTy4yeHHbIX BEIUYUH MOJHOCTHIO COOT-
BETCTBYET OXKugaemoMy. [IpoBeneHHBIN pacdyeT MOIKPEIUIIeT CIEIaHHbIH B padoTe
[4] BBIBOZ O TOM, YTO y4€T JUHAMHYECKUX DJIEKTPOHHBIX KOPPEIALMI UTPAET OUYCHb
BaXHYIO POJIb B KOPPEKTHOM OMHCAHUN MAarHUTHBIX CBOMCTB TaKWX CHIIBHO KOppe-
JUPOBAHHBIX cUCcTeM, Kak CrOs.

Paboma evinonnena npu noooepoicke eparnma PODOU Ne 16-32-00076.
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ELECTRIC AND MAGNETIC PROPERTIES OF Gd,NbSe,
Simonov M.N.", Pleschov V.G.
Ural Federal University, Yekaterinburg, Russia

The layered Gd,NbSe, compounds with the Gd content from x=0.1 up to x=0.33 are
synthesized by the direct intercalation of Gd into NbSe, matrix. The measurements of the
dc magnetic susceptibility and magnetization in steady and pulsed magnetic fields have re-

vealed an paramagnetic behavior of Gd,NbSe,. The effective magnetic moment per Gd ion
in Gd,NbSe, is observed to be close to . for the free Gd** ion.
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Coennnenue NbSeZ OTHOCHUTCS K CEMEHCTBY METaJUIMYECKUX CIIOUCTHIX COEIU-
mennit MX, | (rme M =V, Nb wiu Ta u X = S um Se). OcoOblii HHTEpeC Npu u3yde-
mmn  NDSE, BespIBacT cymecrsoBanme ceepxnpoomumoct (T, = 7.4 K) u nepexon
B COCTOsIHUE ¢ BoJiHOM 3apsimoBoi motHoctr (B3IT) mpu 39 K [1]. Takke, mo man-

HbIM pabotsl [2] coenunenne NDSE, nmeer ceMb pasnmuHbIX THIIOB CTPYKTYp (IIIECTH
CTPYKTYPHBIX TOJIUTUIIOB), Pa3JIMYAIONIMXCS TMOCJIEI0BATEIbHOCTHIO CIIOEB TUIOTHO
yIaKOBAaHHBIX aTOMOB. BHeIpeHue MHBIX aTOMOB (MHTEPKAJUPOBAHKE), MOJICKYT U
Jake CTPYKTYPHBIX (PparMEeHTOB MEX]y CIOSIMHU J1aeT BO3MOXKHOCTb MOJTy4aTh Mare-
pHUajbl C HOBBIMH CBOMCTBAMH.

[omukpuctanmudeckue oopasmsr Gd,NbSe, | rme x = (0.1, 0.2, 0.25, 0.33), 651

MOJIYY€HBl OOBIYHBIM METOZOM TBEpA0(}a3HOTO0 aMITyJLHOTO CHHTE3a B BaKyyMHUPO-
BaHHBIX KBapIIEBBIX aMITyjax mpu Temmeparype orxura 800 °C B nBa sTamna: moiyye-

une 2H-momudukanmn marpunsl NOSE, ¢ mocnenyroumm naTepkamuposanuem aro-
MaMu TrafionuHus. PeHTreHoBCcKkas arTecTanus oOpasloB MPOU3BeAeHa Ha TU(paKTo-
metpe BrukerD8 Advance. 3MepeHus 3IeKTpOCOPOTHBICHHS TPOBOIAMIUCH YEThI-
PEX30HI0BBIM METOJIOM B obnactu temmneparyp ot 7 10 300 K, a usMepenust Mmaruut-
HOM BOCIIPUMMYHUBOCTH B MHTepBajie oT 2 10 350 K u HaMarHn4eHHOCTH B MOJIAX 110
70 k3.

IlonmyyeHHbIE TeMIeparypHbI€ 3aBUCUMOCTH JIEKTPOCOIPOTUBIIEHUS I COEIU-

nennit Gd,NDSe, mokaszamu, uto BHenpEHNE aTOMOB I'afONMHMS MOABIAET IEPEXOIBI
¢ B3Il u B cBepxmnpoBogsiiee coctosHue. [1o moydeHHbIM 3aBUCUMOCTSIM MarHuT-
HON BOCIIPUUMYHUBOCTH OT TEMIEPATypbl BUHO, YTO, HECMOTPS HA YBEJIUUYECHHUE KOH-
nenTpauu Gd, o0pasiibl UMEIOT TapaMarHUTHOE YIOPSA0YCHUE U MOAYUHSIETCS 3a-
koHy Kropu-Beiicca BO Bcem TeMnepaTypHOM UHTEpBaie. PaccunTanHble mapaMeTpsl,
BXOJISIIINE B 3aKOH, MPUBEJICHBI B Ta0HIIE 1.

TaGura 1. Pesymbrarer 06paGorku m3mepernii st cucremsr G, NDSe, |

X Xor 10°erle |, 2*K/en® 0,K Hoy 1 s
0.1 -0.497 0.00311 -26 8.14
0.2 -0.258 0.00571 -17 7.79
0.25 -2.961 0.00783 -22 8.17
0.33 -3.001 0.00923 -29 1.72

Paccunrtanusiii 2Q¢GekTUBHBIA MarHUTHBI MOMEHT Ha WOH TaJIOJINHUS BapbUPY-

€TCS OKOJIO TEOPETUYECKOTO 3HAUYCHHS JUIsl CBOOOJHOTO HMOHA ( u

Gd
opP

" =7.944,), 4TO

yKa3bIBaeT Ha Xopoiiee dkpanupoBanue 4f 00o0J0ukM, XapakTepHOE IS peiKo3e-
MEJIbHBIX JIEMEHTOB.
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ELECTROSTRICTION MEASUREMENTS IN
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Off-center shift of the Ce*" ions in the cubic oxygen environment away from ox-
ygen vacancies under the action of the external electric field in CeqGdg 10, (CGO)
results in appearance of the “giant” electromechanical strain [1]. This strain looked
pretty attractive for the application and initially was attributed to the electrostriction
phenomena [1]. However up to date the phenomena has been studied only by bulk
technique based on the cantilever resonator approach [2]. On contrary microscopical
studies in CGO (the most part which was realized on 1* harmonic) attributed induced
strain to the Vegard expansion due to electrodiffusion of the oxygen vacancies or
polarons [3,4].

Here we performed comprehensive analysis both by multi-harmonic close-to-
resonance strain based scanning probe microscopy and laser interferometry to probe
electrostriction in the CGO thin films and bulk ceramics.

Interferometric measurements have been realized in a special manner allowing to
avoid the effect of the sample bending that could lead to the overestimation of the pi-
ezoelectric and electrostriction coefficients. The resulting electrostriction coefficient
was about 10 *° m*V 2 at 13 kHz.

Strain based scanning probe microscopy (S-SPM) was realized both at the first
and at the second harmonic. Though resulted S-SPM images are correlated with to-
pography the value of registered electrostriction: 6.7-10° m*V? is quite close to
those measured by interferometry technique. Voltage and time spectroscopy were per-
formed to clarify the nature of the registered signal. Additional modelling in
COMSOL Multiphysics was performed to feed a parallel between bulk and local
measurements.

The equipment of the Ural Center for Shared Use “Modern nanotechnology”
UrFU was used. The research was made possible with the financial support of Rus-
sian Foundation for Basic Research grant (15-52-06006-MNTI_a).

1. Korobko R. et al., Advanced Materials, Vol. 24, 5857 (2012).
2. Korobko R. et al., Sensors and Actuators A: Physical, Vol. 201, 73 (2013)

276


mailto:bddah@ya.ru

