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Separation of quantum size effects and surface effects and anomalous magnetic
fluctuations on platinum nanoparticles observed by using '"Pt-NMR
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Nanoparticles systems are important in both application and fundamental studies. In 1962, the theory of
nanoparticles was formulated and predicted that the discrete energy levels in nanoparticles were realized and that
the physical quantities behave differently from that of bulk at low temperatures where the thermal fluctuations
fall below the energy spacing of the discrete energy levels. In addition, the behavior of physical quantities
depends on the parity of the number of the electrons in a nanoparticle. This is termed quantum size effects (QSEs).
Although, to date, various studies on nanoparticles have been conducted, the QSEs were not well separated from
surface effects, which originate from the difference between surface and interior regions of nanoparticles. We
succeeded in the separation of the QSEs and the surface effects, and found novel magnetic fluctuations related to
the QSEs in Pt nanoparticles. The magnetic fluctuations at low temperatures are due to neither surface effects nor
magnetic order, and their energy scale seems to be independent of electronic correlation. Further studies on such

magnetic fluctuations have now proceeded.
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NnNT, ACUVHLUEHAERAICL > THDONZEZZ NS [11] 1L THD.
BEICIRETRONZ UT OERIETOIRDLELNNCHOWVWTERT S, Hx T2 1T O K%,
B4 54 1912 Bloembergen-Purcell-Pound (BPP) €5 /L [23]1C K » CiiHT 5 Z L 2 A7. 20
ETVIEIEA, 531D NMRICEIT DEMALOEMEZFHAT 2720l bz, beb &IidK
spin [7] 1= O XA+ EAEFIZ £ DR ONLE O RFTHESG OFE S X » TREINAEE 5 & W»
IETINTHDLN, REMRETE, RSO LE L TREMNEZDZ L, TR
HXH @) OMEE%E
(H@) H(0)) = (F)e"



D& 5T, FHERFE c OB —OREBAKR THEMIOEU L7722 L TH L. ZITEFICHE
T LRI OR O T L THHE ERE LTUIATH S, plE (V) IXBHHELE o
REESOEEEZG 2 5. ST, RFBEN MM ZHERANES < X 2 REA X
BEREICIE LS, ZYHEMMOEMH o3 X —% 4 L35 L, o' =10 exp (AkeT) & 725 Z & D3N
HNTWD. TIEROBETHS. 4.0 nm OFRELOL A OFET VDTN Z21T- 72,
B3 DERIEOMETHD. KR TOWRDBNAIIEFICEISHFIHL TS, SIRTORDL E
WEELZELET VOB TH S, e G, BPPET LI HAIRIECTEGE S T AMX
I, “HENOBBPDDDLGEIZORENT, MR TERED XICX > TEEOEM RN
LGEIWIFEHATERONAL TH LS. HRENDOIE, EH b= F—13 Ak =10 K &, &ET
YA ZHREOTF LT[R ETVEEZRLIZZE THD. L LAanb, FHMTEE4 50,
ZOETNAOHEPATIIHRATE RN b0, FlxE, V) 25 RS b D BRSO K
T INHNERBIZ LD DI TNSTEDLZ L, 25 nm OFFRITE — 7 EOEN KT &
T TERWI &, B ERTEEZ EHMOICIIHATE 52— 5T, EB8EICHERH L LR
Z#Fohs.

5. F&H
F KT RIIERE, JERBFRR BV CREARIENR Th 5. WEEOBED b bR
FEORIRE LD D, BRI 20 HALE ISR 0 AT b OO, ERIZTH L1y
WAV AT, Fox EREDR L A ABRE L TRIEIT 57201, PRI ITH L
TNMR ORIEZAT 72, REDR LA XHROGHHRII L, S R Hked 54 G720
BOEERALE. CORKEL FIREHRTH, BIBBTHAL, BHABICHIZLA
VIRTF L7200 &0 5 % LUV F. Z ORESUE b ¥ OIS I3 72 5 B, KRBT
WEEND.

B

SRES NMR JIE 1L, HAb K4 BB ZE AT O MR Bh %, 12 KFEHER L O L F5E
Thon. OB, BFREOEL 1 BERRIRRE, T35 4 EIR FHERBIZEBRO W )2 Wi l2niz
F UM E O KB B AR, AIIPTOEER & IX A EOER N O AR T A FETHWVW T
% . AAFEIT E A OB TEBh A 2 52 T T Tz, T CORNE B ER A 2 VT Thh,
FEEBR TR RRBAMEARICB OV T IRINNWEZZ W LIM B ¥ —D 5 2 12 Z OB a0 CTEL
AL L B 5.
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