
2008B1804  BL39XU
 

Pt  
 

Estimation of spin and orbital angular momentum in ferromagnetic Pt 
nanoparticles with surface modification 

 
a, a, a, a, a, b, b, b 

Tetsuya Sato a, Yasuhiro Sakamoto a, Norimasa Hiraoka a, Yojiro Oba a, Hideyuki Maki a,  
J. Mizumaki b, Naomi Kawamura b, Motohiro Suzuki b 

 
a , b  

aKeio Univ., bJASRI 
 

Pt Pt-L2,3
Pt

0.4 X
Pt
Pt 5d

 
 
In order to clarify the origin of the magnetic anisotropy in Pt nanoparticles (NPs), we performed the X-ray 
magnetic circular dichroism (XMCD) measurement and attempted to estimate the spin and orbital angular 
momenta in Pt NPs. We observed the XMCD signal at the Pt L2,3 absorption edges of Pt NPs. This is clear 
experimental evidence of ferromagnetic moment in Pt NPs. Using the sum rules, the ratio of orbital to spin 
angular momenta of ~0.4 was obtained. In the x-ray absorption spectra, the intensities of white line decreased, 
as the carbon number of the surfactants decreased or the diameter of Pt NPs increased. In the previous study of 
magnetic measurement, the coercivity of Pt NPs depended on the kinds of surfactants or the diameter. This 
indicated that the number of unoccupied 5d states contribute to the magnetic anisotropy in Pt.  
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Table 1 Kinds of the synthesized Pt NPs 
sample  ODTPt1 OTPt ODTPt2

 ODT OT ODT 
[nm] 1.9 2.2 7.3 
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Fig.1 XMCD spectra of the Pt NPs at the Pt L3(a) 

and L2(b) absorption edges (±0.6 T,30K). 

 

 

 

 
 
 
 
Fig.2 XAS of the Pt NPs around the Pt L3 

absorption edge(a) and near the edge(b) (30K). 
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