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Local structure of superionic glass AgGeSe

NARBEEE A BEEX 2 B, pohang HI#EER ©, Hungary BI% e P, Chemni t z KX F

Loku Singgappulige Rosantha Kumara®, R4

AN
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Nark Eon Sung®, Pal Jovari®, Ivan Kawan®, /NREHT B, AE—4

Amorphous Ag-Ge-Se system exhibits supe-
rionic behavior at room temperature, where
silver ions migrate in chalcogenide glass.
This system has a wide range of compo-
sitional region where amorphous state can
be easily obtained.Recently reported that
this transition in ionic conduction may arise
from a phase separation between Ag-rich
superionic glass phase and Ge-Se chalco-
X-ray diffraction and EXAFS
on the Ge, Se and Ag K edges were car-

genide glass.

ried out at the room temperature to study
the structure of single phase Ag,(GeSes)1_s
0.565 glass. RMC structure model was

T

27

performed by using structure factor S(Q)
and the pair correlation function g¢(r) of
X ray diffraction and EXAFS spectrum.
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It has been reported that the electronic conductivity in liquid Ag-Se system exhibits an anoma-
lous behavior at the stoichiometric composition AgsSe. Contrary to the usual behavior observed
in compound liquid semiconductors, this system exhibits a maxima and negative temperature
dependence in the electronic conductivity at the stoichiometric composition. The anomalous
behavior is also apparent in the composition dependence of the ionic conductivity. On the other
hand, in the measurement of the composition dependence of the sound velocity, no anomaly has
been detected. Concerning the ionic diffusion and sound velocity, we have proposed a viscoelastic
model that reproduces the experimental behavior. Concerning the anomalous electronic proper-
ties, a model based on the bond fluctuation processes has been proposed. The aim of the present
work is to re-examine the behavior of the sound velocity in liquid Ag-Se by using the viscoelastic
model. In particular, the effect of the Thomas-Fermi screening parameter on the sound velocity

near the stoichiometric composition will be considered.
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ATKI A, Dep. of Chem., Univ. of Oxford®, Dep. of Phys., Univ. of Oxford®
IWABEARA, BBHEEE A, I\FRAMBSE A, ZBEEM A, M. J. Picher B, P. J. Baker®,
S. J. Blundell®, D. R. Parker®, S. J. ClarkeP

2008 £ 2 A LaFeAsO;_,F, IC&WTERR 5ERICIEL 2 E WS HFYUREANEZRL
BE T, = 26K ORBEGEEXNERIN T [1)M.Mito et al.,J.Am.Chem.Soc.131(2009)2986.
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[1] M. Aniya: Solid State Ionics 50 (1992) 125.

[2] M. E. Lines: Phys. Rev. B 43 (1991) 11978.

[3] K. Terashima, S. Kim and T. Yoko: J. Am. Ceram. Soc. 78 (1995) 1601.
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WTOEGERBERIE AWV, Fe. Tiﬂ%fﬂi ROHEMICOVWTIRABREICTERRT %,
NEETHZHEN) VLR LICEFIEFET
EZEVWSHE. hrRUVTICEDEERIC
RF B EWSENHZH. NIEERPICHED
HENTWEW, THINEEDESIIETFEE
ML IANY D LADHZE EHREL RS
BFRIZ7 o )LZMEE L Wigner #ERDE TRl
BHAEAEI NS SIS, SE. ZDOEE
ANDF77O0—FE LT, COBEFOEEZ_E

HORETAEL .

— DDAl Sommer-Tanner 1Z & > THE
SNEERTH B, TNIFBRIEAY D LITFET
REHCETFZRH L., EXCEENSEER
K&HZBFETH . ZDBIIRIBERHDES
BT HDO&LSICEMR A Z ETICIREIS .
FRICKDERE B ICTANZERNMSEANY T L

D-10 RUZFLUYAFYRRYFILAAVBERICE T BEMEED
B/ OXA—/\—

RERBEEARIE A Ndeugueu Jean Leopold?, Z{ZER A

We have investigated the behavior of the a-relaxation time at the crossover temperature 7,
-logr,(T¢), in the poly(ethylene oxide)-based single-ion conductor PE600-zLi (z is the lithium
content). We found that the values of -logr, (7.) spread in a narrow interval when the lithium
content varies. A similar result is obtained with respect to the fragility index m. For the later
result, we have proposed a theoretical relationship based on the bond-strength-coordination num-
ber fluctuation model that describes with a good agreement the experimental data. On the other
hand, with the objective to gain further insights on the universal “magic” relaxation time intro-
duced by Novikov et al., we used the result obtained by Ngai for the study on the f-relaxation
time at the glass transition temperature, -logrg(Ty;). We have derived a theoretical relationship
between the Kohlrausch-Williams-Watts exponent Bxww (Ty) and m which describes accurately
the experiments. From such a relationship, we found that the variation of -logrs(T,) with m is
similar to that of -logr,(7.). This result reinforces the idea that a correlation between o and

[-relaxations in glass-forming liquids exists.
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138 (2000) 79.
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ICYERL U o 25 B DR & AIE U I iIB DR E
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D-21 FIBMIE & DIERL 2 In/Mo MER DB ERFE

AKBEIE A, NIMSB, hXE# Y5 —C  mEF#HS, BIEX A, BOEELE B, 1L
HFIE », hAREA C, EIHXE A

INETOMENS, Mo Z THIEE UTH
W3ET, EE 10 ARBED In BEEEE
NEohdZeEnahofc, SEIEBRIE. Z
@ In/Mo EfE% FIB(Foucus Ion Beam) £
I & DB 100nm BEOHIRICIMIUL. ZD
XL DOWTHRZT> e RABIOIER
ICIE MBE £EZF L\, Si0,/Si ER EIC Mo
Z50 A, InZ 10 AZEB LT, 2Dk, RE
fEE LT SO % 200 AZEL. FIB IITIC &
DIRIE UTco ARIE. 75 AER EICHER
U7c In/Mo SEiR & SEIOMIRD RT Rz b
BUIEBDTH D, BEREROBILEGEBICEAN
HROZNIIEBRRENE . Bl REsH
THolco BETIE. EREFBERE Aslamazov-
Larkin OB{GED S EDEFRE DEEICK D,
HIRDRITICDWTERR T o Ko, FIBIT
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@ :2D on Glass
4 :1D+2D on SiO/Si (1D:W=300nm,L=10 ¢ m)
A :1D+2D on SiO/Si (1D :W=500nm,L=5 ¢ m)




