Photon Factory Activity Report 2002 #20 Part B (2003)

Electronic Structure of Condensed Matter
11D/2002G008

Electronic Structure of NdMn,Ge, and GdMn,Ge,

Chiyuki HIRATI', Hitoshi SATO*", Koji FUJIMOTO', Kunta YOSHIKAWA', Masashi ARITA?,
Yukiharu TAKEDA?, Yoshifumi UEDA®, Masaki TANIGUCHI' and Koichi HIRAOKA*
'Graduate School of Science, Hiroshima University, Higashi-Hiroshima 739-8526, Japan
*HSRC, Hiroshima University, Higashi-Hiroshima 739-8526, Japan
*Kure National College of Technology, Kure 737-8506, Japan
*Faculty of Engineering, Ehime University, Matsuyama 790-8577, Japan

The intermetallic compounds RMn,Ge, (R=Nd, Gd)
with ThCr,Si,-type structure show a wide variety of mag- (@) NdMn2Ge2
netic structure depending on temperature. In case of T=295 K
NdMn,Ge,, the magnetic moment on Mn-sublattice ex-
hibits the ferromagnetic ordering along c-axis still at
room temperature. The Mn-sublattice moment is canted
toward ab-plane (Mn layers) and orders antiferromagneti-
cally in the ab-plane. Below ~215 K, the conical ferro-
magnetic structure takes place on the Mn layers due to
spin reorientation. Furthermore, below ~100 K, the mo- OFE-resonance
ment also appears on the Nd-sublattice with a ferromag- (hv=121 eV)
netic arrangement along a-axis and is ferromagnetically
coupled with the Mn layers. On the other hand, in case of
GdMn,Ge,, the Mn-sublattice moment exhibits a collin- Nd 4f
ear antiferromagnetic structure at room temperature. Be-
low 95K, the Gd-sublattice moment is aligned antiparallel p-DOS
to the ferromagnetic Mn-sublattice moment along the c-
axis and exhibits ferrimagnet behavior. It is considered
that these magnetic properties are sensitive to the inter-
layer Mn-Mn spacing [1]. In this study, we have investi-
gated electronic structure of RMn,Ge, (R=Nd, Gd) by
means of the photoemission spectroscopy.

Photoemission experiments in the R 4d-4f excitation
region for polycrystalline RMn,Ge, compounds were
carried out at the beamline BL-11D. Spectra were meas-
ured at 295 K for NdMn,Ge, and 20 K for GAMn,Ge,.

Figure 1 shows the photoemission spectra measured at

. . ON-resonance
on- and off-resonance and the derived R 4f partial DOS's (hv=149 eV)
of RMn,Ge, (R=Nd (a) and R=Gd (b)). Binding energy is
referred to the Fermi level Er. The Nd 4f partial DOS in

ON-resonance
(hv=128 eV)
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(b) GdMnoGeo
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OFF-resonance

NdMn,Ge, has a weight at 5.5 eV and also has finite DOS (W 5
toward the low binding energy side due to the hybridiza-

tion with the conduction bands. In particular, one notices

that the Nd 4f states contribute to Er. On the other hand, Gd 4f

the Gd 4f partial DOS shows a core-like peak at 8.5 eV p-DOS

and we find no contribution to Er. The experimental re-
sults indicate that the hybridization between the R 4f and
conduction bands is higher for NdMn,Ge, than for
GdMn,Ge,. The off-resonance spectra is extremely dif- = = |-ee——aent@eoooo2T

ferent between both compounds. Taking into account the M IR B BT
photo-ionization cross-section, the off-resonance spectra 15 10 5 0
almost reflect the Mn 3d states. The experimental results Binding Energy (eV)
indicate that the Mn 3d DOS is affected by R elements.

Fig. 1. Photoemission spectra of (a)
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