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Formation of atomic-scale graded structure in a Se-Te semiconductor
under a strong gravitational field
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0 The objective of the study is material design under a strong

gravitational field.
0 The atomic scale graded structure was formed in a Se-Te semiconductor.

0 The centrifuged sample has a graded band gap structure.
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Fig.1
Ultracentrifuge
for Mega-Gravity
experiment (JAEA).
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Fig.20 a)0 Sample capsules and a rotor, b) Scheme of rotational image.

Hl] h’.:l - 1
Eh IWP:I — — L}u&fp: —_—_—
\ o PTRR,
0 |"', Te ﬁm.&g’tlﬂ
F 3 i I||'| E
e &0 Y =
L . ﬁmar
T« Eﬂ." S.-"'".h‘ i
= I =) 2 ousl
20T |
.'a .
| by —eO0CC0000
T T bAd 3000 zo0 0
BHESE S OFEM (pm) BHERNS OERE (ym)

030a0 00000000 SexnTe;e 1000000000000 O00O0O0LOEPMAOOOOOOOOOOmMcOOODOO

a, 000 coO00O0

Fig.30 a) The photograph of a polished surface representing a plane in the centrifuged Se,,Tes, column-shaped

specimen containing the axis of rotation.
analysis along a straight line h-h'.

b) The composition profiles of Se and Te obtained by EPMA line
c) Change in the lattice parameters of the hexagonal structure as a function of

the distance from the spot with a maximum radius of rotation (shown as open circles) and the lattice parameters

of the Se,,Te,, starting material (shown as lines).
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Fig.4[] a) The photograph of a polished surface representing a plane in the centrifuged Se,,Te;, plate-shaped
specimen containing the axis of rotation. b) The composition profiles of Se and Te obtained by EPMA line analysis
along the direction of gravity. c) Changes in the binding energies of Se and Te 3d electrons as a function of the

distance from the area with a maximum radius of rotation.
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