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Fig. 1. Temperature dependence of volume magneti-
zation of the FeSeq 5Teq. 5 single crystal after zero-field
cooling at the magnetic of 20 Oe.

097401-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

38 % 3R Acta Phys. Sin.

Vol. 64, No. 9 (2015) 097401

A 43 A7 B Al B AL 0 A g0 H A P AT A B
WARAE, T LAAS B Bl A ) ROk T U R g 1

f5 B2

3 AMBE DME/ENNESE

K2 (a) &om 7 F STM I & fif B 5 ) BF 5 3%
T, 19200 )5 T2 B BHR. 23S DTS
TR TR A £ s B — B 2527 AN LT A
T R 1E 7 ks, FLRIK R ao 290 3.7340.03 A,
5% K} Se/ Te 2 [0 ) b 5 4 3.78 A AN, M
AR b 45 W Z AR I AR 3L TH . %89 Se/ Te THI.
FEE 1 (a) FEL—/NERIETORIEE 1 (b) 1, ATRLE
BT 720 P, —FioRE R 388 v 7 B o A G A
55, T PR R AE B AR G B, A A A S
FAME R ARG S AL B B () I A
MR BLIXF & 2 A B 2 B 40 0.35 A, IX AT fig
FE i B 2 1T _E AR X A K 1) Te JiR 1 FIAH S /N Se
JEFERNKAIA =SB EZER. Rsh, TR
i % T F VA W 380 st & Rk R T 1 2 R, FERT A
R THT T S50 D0 3 R v IR /0 0 S ) 3 T 1 2% 5 iR
X AT RE R RN TE AR ) 46 Tk R Bk 1 44 SCEL gy It

0 l 2 3
PEES /nm

K2 FeSeo.5Teo.s5 I dh R w0 #F I TS (a)
22 nm x 22 nm Ju N T KSR (& %A
Viias = 50 mV, I = 50 pA); (b) &l (a) SR EH 5 HEH
GRTER; () TR (b) H A T Sk it 2 T e 2 I B 25
EAiiiE

Fig. 2. High-resolution topography on FeSeq 5Teg 5
single crystal (a) Topography in a region of 22x 22 nm?
(tunneling condition Vpias = 50 mV, It = 50 pA); (b)
An enlarged image of the area in the white square of
(a); (c) The spatial dependence of height measured

along the white arrow shown in (b).
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(a) 14 nm x 14 nm 5 HE N R EHE (& FZ M Vias = 50 mV,

It = 50 pA); (b) FeSeq.5Teg.5 F iRl F M AGE FREIERE; (c)—(e) TEE (2) FHATA/RII =X C, D F E 45 50 &= )
B 3 B R P AR A, BRI 1.7 I A AR 2 il Ze 8P A% DUSE i b i o= e

Fig. 3. STS spectra and their temperature dependence (a) Topography in a region of 14 x 14 nm? (tunneling
condition Vhins = 50 mV, It = 50 pA); (b) A typical spectrum on the surface of FeSeg.5Teg.5; (¢c)—(e) The evolutions
of the STS spectra with temperature increased from 1.7 K to 29 K at three different areas marked as C, D and E

in (a), and the STS spectra are off-set for clarity.
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Fig. 4. STS spectra and their space dependence (a) Topography in a region of 13 x 13 nm?(tunneling condition
Vbias = 50 mV, Iy = 50 pA); (b), (c) The evolution of the STS spectra along the black arrow marked in (a); (d)

Comparison of the STS spectra measured on the dark and bright areas marked as dots in (a).
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It = 50 pA); (b)—(d) £ (a) PR XIH 3 HI4E 3 mV, 0 mV, —2.5 mV I & KM FIEE; (e)—(h) 5 EAM
S P e LA A PR
Fig. 5. Real-space differential conductance mapping and their Fourier transforms (a) Topography in a region of
13 x 13 nm? (tunneling condition Vs = 50 mV, Iy = 50 pA); (b)—(d) dI/dV maps on the region shown in (a)
measured at bias voltage of 3 mV, 0 mV, —2.5 mV, respectively; (e)—(h) The Fourier transformation results on the
topography and dI/dV maps of (a)—(d).
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Abstract

FeSeo.5Teo.5 single crystals with superconducting critical temperature of 13.5 K are investigated by scanning tun-
neling microscopy /spectroscopy (STM/STS) measurements in detail. STM image on the top surface shows an atomically
resolved square lattice consisted by white and dark spots with a constant of about 3.73+0.03 A which is consistent with
the lattice constant 3.78 A. The Se and Te atoms with a height difference of about 0.35 A are successfully identified since
the sizes of the two kinds of atoms are different. The tunneling spectra show very large zero-bias conductance value and
asymmetric coherent peaks in the superconducting state. According to the positions of coherence peaks, we determine
the superconducting gap 2A = 5.5 meV, and the reduced gap 2A/kgT. = 4.9 is larger than the value predicted by the
weak-coupling BCS theory. The zero-bias conductance at 1.7 K only have a decrease of about 40% compared with the
normal state conductance, which may originate from some scattering and broadening mechanism in the material. This
broadening effect will also make the superconducting gap determined by the distance between the coherence peaks larger
than the exact gap value. The asymmetric structure of the tunneling spectra near the superconducting gap is induced
by the hump on the background. This hump appears at temperature more than twice the superconducting critical
temperature. This kind of hump has also been observed in other iron pnictides and needs further investigation. A
possible bosonic mode outside the coherence peak with a mode energy {2 of about 5.5 meV is observed in some tunneling
spectra, and the ratio between the mode energy and superconducting transition temperature 2/kgT. =~ 4.7 is roughly
consistent with the universal ratio 4.3 in iron-based superconductors. The high-energy background of the spectra beyond
the superconducting gaps shows a V-shape feature. The slopes of the differential conductance spectra at high energy
are very different in the areas of Te-atom cluster and Se-atom cluster, and the difference extends to the energy of more
than 300 meV. The differential conductance mapping has very little information about the quasi-particle interference of

the superconducting state, which may result from the other strong scattering mechanism in the sample.
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