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Valence-skip mechanism of superconductivity in doped Dirac electron system
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We study cubic superconductor Agl-xSnl+xSe2 for its possible Dirac electrons

in superconductivity and for its uniqueness being a valence skipping superconductor candidate. The
synthesis of single crystals and polycrystalline crystals of wide variety are performed and
confirmed that superconducting transition temperatures, Tcs, vary depending on the ratio between Ag
and Sn. Due to the discontinuous valence state changes of Sn, 2+ and 4+, charge dispropornation in
spatial forms is expected. It is also expected to have two distinct Sn-Se distances, however, the
observed electronic states in nuclear magnetic resonance (NMR) show only one state, while distinct
two states observed in X-ray photoemission spectroscopy (XPS). The contradicting results suggests
the valence skipping behavior in the superconductivity depend on the timescale and the two valence
states overlap and distributed uniformly.



@

2
BaBiO; K
3+,5+ Bi BaBiOs
(K )
K-doped BaBiO3; TI PbTe, In SnTe
Bi, TI, In
e
(0] PbTe, SnTe
Ag1xSN1xSex
2 AQ1xSn1+xSex NaCl SnSe Ag
NaCl SnSe
Ag
(1) AgSmunSe: x=0 025
X (XPS) (NMR)
2
(0] Sn 2+, 4+
AgixSmSe; X =0 AgSn®*Se?, Sn 2+
4+
X =
Sn2* Sn** 'Sn 3d hv=1350ev 1| Ag 3d  hv=13s0ev| Se3d hv= 1350 eV
35, | 34, 305
X x=10g4, {‘, 21l ] %
_ (SnSe) w1 2.
-‘E [ 1 " (SnSe)
;_‘ 3, |-
% ¥=025 2+ || 3dy 29 2
B 4+ J[x=0.25 ﬁ H L x=025
SnSe “ix=00 i N i ¥ 25 N
x=0.0 | -
(T) 4K X =
0 T 8k x 02 R
ig.5 Photoemission spectra of S5n 3d, Ag 3d and Se 3d for Agy .5ny.5e; (¢ = 0, 0.25 and 1.0) measured with the photon energy of 1350 eV.
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