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, , X-ray Magnetlc lefractlon
~ '—-Magnetlc Form Factor Measurements of Ferromagnets
using Synchrotron Radlatlon—- o o

. Masahlsa ITO
: Hlm€J1 Insz‘ztute of Technology

X-ray magnetlc diffraction (nonresonant X-ray magnetlc Bragg scattering) of ferromagnets is in-
 troduced. This experiment is attractive because magnetlc form factors of ferromagnets can be separated
__into the part of spin magnetlc moment and the one of orbital magnetic moment (LS sepalatlon) Two
o kinds of experlmental methods are shown One is the white beam method using synchrotron radlatlon from ,

~ abending magnet and the otherisa monochromatic beam method usmg ‘synchrotron radiation from an un-
o dulator and a phase retarder. In an example of expenments ‘of the former method, LS separation of the
o magnet1c form factor of terbium is shown. Concerning the latter method; it is shown that a combination of
.ooa phase retarder and a linear polarlzer can enhance magnetlc effect greatly, and this method w111 enableus
. to measure more presxce magnetic form factors of ferromagnets in the near future '
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Figure 1. Stokes parameters (P, P, and P,) which represent

polarization of synchrotron radiation.
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Figure 2. "Relation between directions of the incident X-rays, the
scattered X-rays and the magnetization of a specimen. The angle o
is the one between the directions of the incident X-rays and the mag-
netization.
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Figure 3. Typical four kinds of experimental configurations, (a)
L, (b) L+S, (c) L-+-2S and (d) S. The arrow denotes the magneti-
zation direction of a specimen.
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Figure 4. Calculated polarization factor f, =P,/ (1—P,) as a func-
tion of viewing angle y for three values of g, of PF-BL3C; 9 urad
(dotted lines), 11 urad (solid lines) and 13 yrad (dush-dotted
lines) . Observed values of the polarization factor by the X-ray mag-
netic diffraction of Fe (open circles) are also shown.
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Figure 5. Observed flipping ratio of Tb for L configuration
(squares) and L+2S configuration (circles).
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Figure 6. Form factor ratio L(k)/fy(k) (squares) and 25(k)/f,

(k) (circles) of Tb. The dotted lines and solid line are calculated
curve of L (k) /f,(k) and 2S5(k) /f,(k) under the dipole approxima-
tion and the Hund’s rule.
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Figure 7. Comparison of the form factor ratio (L (k) +2S(k)) /f,

(k) of Tb between the present X-ray magnetic diffraction experi-
ment (circles), the neutron diffraction experiment3® (dots) and a di-
pole approximation calculatoin (solid lines).
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Figure 8. Experimental configuration of the X-ray magnetic
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BL39XU of SPring-8.
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