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Flg. 1. Schematic illustration of ion-solid interactions, their
consequences and possible application.
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Fig. 2. (a) Schematic diagram of experimental setup for
conventional backscattering and grazing-exit backscattering.
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Fig. 3. PIXE spectrum for the FeNi/Si0,/Si sample.
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Fig. 4. Grazing-exit backscattering spectrum for the FeNi/
Si0,/Si sample.

43le] wiAE A|A F 78 Fe K, Ni K, 2249]
AL 62269 170710]15}. o] FHE2 FA-ol| e Fed}
Ni 9z}l 9j&) AR XA AA 9] oF N (Fe), N,Ni)l
74zt #|gteh. ¥ 4% U FeNi Al=o] ojdt
grazing-exit FHMAIE 2~H ERlo|v}, ag]olr] B ule}t
Zro] “0"2 2 FAE] 9l FHHER-L Fest Ni 4l
37} FAE 3eE & 4 vk RUMP codeE )43}
of Fes} Ni®| 2A43v] 5 fittingdt A+ 2A4u)7} 1:321 7
5 1 fitting 35 A2 ER ) 71k 2 G519 of
Ak A EY 0 278 73 FeNi 4te] 7% 20
nmet. ] Z5E] T Fe, Ni 4| dd =& aA
2 A1) ) 1B A7h 424X 10 atom/eny?, 1.36X
107 atom/em® ©e}, k2] HUE Zhol| Zb7e} AL =g
vhre] T 2 ol sl FAE AAE ¢ U &
AN 73 1.9} N2 H UAF ol ko) E2NEH
YFeyot Yu(NDE 73 4 et & 23 3914 2 94




-276 -

8x10° T T T T T T T
7x10% -
6x10° [~ E
sx10° +

ax10®

Yield
£
pod
x

3x10°

2x10° |

1x10° |- B
Tal,

" . TOVAl
250 300 350 400 450 500 550 600 850

Channel

Fig. 5. PIXE spectrum for the synthetic spin valve thin film.
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Fig. 6. Grazing-exit backscattering spectrum for the synthetic
spin valve thin film.
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A spin valve structure of Ta/NiFe/CoFe/Cu/CoFe/Ru/CoFe/FeMn/Ta which has a synthetic antiferromagnet (CoFe/Ru/
CoFe), was fabricated by using a magnetron sputtering system. The thickness and composition of magnetic free and pinned
layers affect the magnetic properties such as exchange interaction strength of each layer and so on. Even though Rutherford
Backscattering Spectrometry (RBS) has advantages of quantitative and non-destructive analysis, it is almost impossible to
determine the thickness and composition of magnetic thin films using RBS because of its poor mass resolution for a higher
atom number (Z>20). In this study, quantitative analysis of the element composition and thickness for the spin valve sample
was performed by combining both Proton Induced X-ray Emission Spectrometry (PIXE), which is one of element specific
analysis techniques, and grazing-exit RBS with a highly improved depth resolution and absolute quantitative analysis. For
the quantitative analysis, standardization of PIXE was carried out with NiFe, CoFe, and FeMn layers, which are one of
constituent layers of spin valve films. Through PIXE standardization and the aid of PIXE experimental results of the spin
valve sample, the overlapped signal in a grazing-exit RBS spectrum were successfully resolved and the thickness of the Ru
layer was determined with a resolution of ~1 A.

Key words : Grazing-exit Rutherford back-scattering spectrometry (RBS), Proton induced X-ray emission (PIXE), spin

valve, magnetic free layers, magnetic pinned layers



