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Fig.1. Rietveld refinement of X-ray powder diffraction data:
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Table 1. Structural data for ThMnSbN at room-temperature, where Hsp, represents the

distance from Sb atom to the Fe plane.
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Compounds ThMnSbN

Space Group P4/nmm

a (A) 4.1731

c (A 9.5160

Rp (%) 5.71

Rwp (%) 7.48

Re (%) 6.16

Ve 1.475

Hsb (A) 1.7467

Sb-Mn-Sb angle 100.13°
atoms Wyckoff  x y z Biso Occupancy:
Th 2C 0.25 0.25 0.11692 0.17287 1,0084
Mn 2b 0.75 0.25 05 0.82783 ™0.9946
Sb 2¢C 0.25 0.25 0.68356 0.22882 0.9921
N 2a 0.75 025 0 1.0(fixed) »1.0(fixed)
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Fig.2. (a) Electronic resistivity for ThMnSbN polycrystalline sample. The right



axis shows the plot of dp/dT versus T, where 7" marks the resistivity anomaly. (b)
Arrhenius plot of the Inp-T data. (c) The plot of Inp versus T % according to the

three-dimensional Mott variable-range hopping (VRH) mechanism.
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Fig.3. Temperature dependence of magnetic susceptibility for ThiMnSbN sample.
Both zero-field cooling (ZFC) and field cooling (FC) were perfermed in a static field of

B=0.1 T. The inset shows the magnetization curve of the sample at’300 K.
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Fig. 4. The magnetic susceptibility (y=dM/dH) after deducting the ferromagnetic
background of the impuitities-by linearly fitting the M-H curve between 3x10* Oe and
5x10* Oe. The selid'redline fits the data between 150 K and 300 K using the Curie-
Weiss telation=yo+C/(T-6). The inset shows the original magnetization curve.
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2 ThMnPaN R 5L S L1 EE R B . I RIIRRERE AL 2 DA S BL-A11

Hratl & BT RE A 28 o B3R B TG R T o (RO b o
Table 2 Comparison of the Sommerfeld coefficient y, Pauli paramagnetic susceptibility
xp and the temperature-independent term yo in the magnetic susceptibility obtained by

the Curie-Weiss fitting in ThMnPrN compounds.

Compounds y/(mJ/mol/K?)  xp/(10* emu/mol)  yo/(10™* emu/mol)

ThMnPN[! 8.11 1.11 3.3
ThMnAsN[2] 9.62 1.32 5.2
ThMnSbN 19.7 2.70 13.7
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KI5 Ca) ThMnAsNFE it ) LE AR R 2 A2 i 2. (b) ThMnAsNHEL#A-
IS T2 AE30 KA T #8270 ORI, Herpo A AR 7 1 PERORHIR B 1 i 70 B R
JERA 2. (o) C/T-TPihg, Hh At L NS,
Fig.5. (a) The data of specific heat for the ThMnSbN sample. (b) An enlarged
view of the C-T curve below 30 K, in which the right vertical axis shows the
differential of specific heat as a function of temperature. (c) C/T-T* curve, where the

red straight line fits the data in the range of 6 K<T<15 K.
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Fig. 6 (a)yand\(b) show the normalized cell parameters of ZrCuSiAs-type
manganese<basedcompounds with different conducting layers. (c¢) The relationship
between the height of the Pn atom (Hp,) and the a-axis for ZrCuSiAs-type
compounds, where Viayer represents the volume of the conducting layer in a

conventional cell. 2921, 23,26, 28, 38-43]
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Chemical Pressure Effects in ZrCuSiAs—type

Manganese—-based Compound ThMnSbN’

Xiao Yusen! Duan Qingchen! Li Baizhuo? Liu Shaohua! Zhu Qinging® Tan Shugang! Jing
Qiang? Ren Zhi® Mei Yuxue"’ Wang Cao"¥ Cao Guanghan?
1) (Shool of Physics and Optoelectronics, Shandong University of Technology, Zibo 255000, China)
2) (Department of Physics, Zhejiang University, Hangzhou 310027, China)
3) (School of Science, Westlake University, Hangzhou 310024, China)
Abstract
A quasi-two-dimensional manganese-based compound ThMnSbN was.synthesized by
the solid-state reaction method. Structural refinement based ot X-ray powder diffraction
shows that the compound belongs to the P4/nmm space/grotp. The lattice parameters
are a=4.1731 A, ¢=9.5160 A. Electrical transportfiéasurements show that the resistivity
of the compound is one of the lowest among the Mn-based family. Upon cooling, the
resistivity rises slowly and shows a shoulder-like anomaly at 16 K. Also, the magnetic
susceptibility exhibits an anomalysat the very same temperature. Though the transition-
induced anomaly is absentonthe specific heat data, the electron specific heat coefficient
of y=19.7 mJ/mol/K?is.derived by fitting the low-temperature C-T curve. This y value
is much higherthan those of the isostructural manganese-based compounds. Thus, the
specific heat 1s consistent with the low resistivity and suggests a considerable electronic
density of states near the Fermi surface for ThMnSbN. By comparing the crystal
structure for a group of ZrCuSiAs-type compounds, various chemical pressure effects
of the fluorite-type ThoN> layer on the conducting layer in different compounds are

discussed.
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