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The ele troni stru tures of the pyro hlore-type Ru oxides
Sm2 x Cax Ru2 O7 and Sm2 x Bix Ru2 O7 , whi h show metalinsulator transition with in reasing Ca or Bi on entration, have been studied by ultraviolet photoemission spe tros opy. Spe tral hanges near the Fermi
level are dierent but ree t the tenden y of their transport properties
in both systems. The Sm2 x Cax Ru2 O7 system shows an energy shift,
whi h is expe ted from the in rease of hole in the Ru 4d t2g band and
the Sm2 x Bix Ru2 O7 system shows spe tral weight transfer within the Ru
4d t2g band, whi h is expe ted to be observed in bandwidth- ontrol MottHubbard system.
PACS numbers: 71.30.+h, 71.27.+a, 71.28.+d, 79.60.i
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stru tures of Sm2 x Bix Ru2 O7 and

Sm2 x Cax Ru2 O7 systemati ally through the metalinsulator transition by
ultra-violet photoemission spe tros opy (UPS). We dis uss the me hanism
of the metalinsulator transition by

omparing those two systems.

2. Experimental

Sintered samples of Sm2 x Cax Ru2 O7 and Sm2 x Bix Ru2 O7 were synthesized by the solid rea tion [3, 4℄. UPS measurements were done under ultra

 10

high va uum (

10 Torr) by using a He dis harge lamp (He I:h = 21:2 eV).

Energy resolution of the measurements are 40 meV and 5 meV for UPS measurements in Sm2 x Cax Ru2 O7 and Sm2 x Bix Ru2 O7 , respe tively.
ea h measurement we made sample surfa e

Before

lean by s raping with a dia-

mond le in ultra high va uum. The spe tra were taken at liquid nitrogen
temperature for Sm2 Ru2 O7 , at 26 K for Sm2 x Cax Ru2 O7 (0.1
and at 14 K for Sm2 x Bix Ru2 O7 (0.2
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3. Results and dis ussions

Figure 1 shows the UPS spe tra of Sm2 x Cax Ru2 O7 through the metal
insulator transition. The region from above the Fermi level to
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Figure 2 shows the UPS spe tra of Sm2 x Bix Ru2 O7 through the metal
insulator transition. The spe tra have been normalized intensity integrated
from the Fermi level to 2 eV below it equal.

This normalization is based

on the assumption that the integrated density of the Ru
not

hange.
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Fig. 1. UPS spe tra of Sm2 x Cax Ru2 O7 (0  x  0:6) a ross the metalinsulator
transition. Inset shows spe tral hanges near the Fermi level.
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Fig. 2. UPS spe tra of Sm2 x Bix Ru2 O7 (0:2  x  2:0) a ross the metalinsulator
transition. Inset shows spe tral hanges near the Fermi level.
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relationship with metalli

ondu tivity is transferred from the higher binding

energy region through the metalinsulator transition. This spe tral weight
transfer is anti ipated during the metalinsulator transition in a bandwidthontrol Mott-Hubbard system [5℄.

4. Con lusion

As for the spe tral

hange near the Fermi level, in both systems spe tral

intensity near the Fermi level in reases monotoni ally through the metal
insulator transition, whi h well

orresponds to the doping dependen e of the

transport properties. Spe tral hanges in the entire Ru
are dierent from ea h other. It is

4d t2g

band, however,

on luded that this dieren e has

lose

relationship with the dierent routes of the metalinsulator transition in
those systems, hole-doping or band-width

ontrol.
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