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Crystallographic and Electromagnetic Studies on
Geometrically Frustrated Ni; xFexGasS,

1.4 =

22} triangular latticeS 7}H2 WHHANY 22L& FA20f A spin liquid, spin-glass, atomic short-range
non-collinear order, spin-fluctuation 40| W& &|= geometrical frustration FAFE 7}X| 11 Qlt}t. £3] MGayS,
(M = Ni, Fe) 8382 F42°]|A geometrical frustration@/4}o] WA= =H|, 2 B4 A FA7F SR 5,
AEe] Ni Zelo] FeZ ghgol meh AT lowol A high 22 vHHE Aobrb Yepgeh 2 Apoas
rh 2EA Ao AU-AE Aolof Ao 4B S tlFHUZ] B frustration VA FHT MGaSs (M = Ni
Fe) £39 AAE=2 2UAEHE HAu%o] E34Y TS =USHH E4T2H AFeH 9 ARV
42 A3

2. 2HTH

Nil-Fe,Ga;S4(0.0<x<1.0)= 114 = 9] A2k Ni(4N), Fe(4N), Ga(5N), S(SN)S A3}3t Fafulol £52 Aot
3] AAbste] W=7l 2k A2 G viedol] Yol 1070 AFolA BUsAt 13 dHeles 229
F43 Absol wel 3 Bute] y|sta gk Ao Zuke whx|sy] 9ste] EY 04°CY £EZ A3
SZAIZ e, 2F Z=& 1000°C = N, gasE 47|04 72 AjZE F-R7E Fof] HYAIA F 11 23 EA 7
g F5Ah AR oA glol7] Y3 23k A E sFstH o, 12F AT | A|EE vliz(agate
mortar)©|| 4| grindingd}o] 79 pressE ©]-8-3to] oF 2 tonQ] YFHOE YU7|F BYLE APt 22+ A
IS 12 EA et LA F 11l Z2H 3= 2¥, 1000°C oA N, gas 971 72A17F 2|3
F A@sted, Nil-Fe.Ga:Su(0.0<x<1.0)A 29| UM A 23t 438kt

s £

3. AYAN Y 1

Fig. 1-2 Nil-FeiGaSs (0.01<x<1)9] X-Al 34 AY YU B4 Zyo|tf BE A7 ZBAFZX+= space
group®| P-3ml o], 22X} A © 2 triangular latticeS 23l AA|Z O 2= 0|A|51A| ® 12 % Hexagonal 7Z <
= SR Al=of Fe 7} X|ghdof et AXHF4=, octahedron?| Feo} Fel o] 27t9] # 2]e} Fe-S 2} S-Fe
Apole] ZHEL MEHO D Z/Hghe BUSHALT|, Fe X|3Fo] Z7Hato] wak ab = HHEO 2 octahedron site
o] Fx % % =¥ (octahedral distorted structure)l] Z7}=2 3|4 & o]z}

H A 89 ZAL 42 KoJ|A] Mossbauer AHEZH LS HA3 Ayl B E A g8 AZo| nj$ HL 8749 31
Foalo] 2o} MY B FoAo] UEdS BT 4 AET), olT B RE A=s} 3
20| A= ofF3| spin-fluctuation I} spin I} spin 7F2] incommensuration SA4E& Zril Q&= geometrical
frustration @4}of 7|Q1gt A2 A = ofXit.
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Fig. 1. XRD patterns of NiFe.Ga,Ss (0.01 <x<1).
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Fig. 2. Reduced magnetic hyperfine fields HAf(T)/Hhf(0) for Ni;.Fe.Ga:Ss (0.01 <x<1) as a function of the
reduced temperature 7/7N.

Fig. 2+ %0 @& Zu|A|A71% gkt Brillouin 0]&5A1E fitting ¥ Zoolnf, BE A|E& spin gto]

Z)5}= spin-nematic phase7} ZA3S 3215ttt £35|, FeE 2|30 w2} spin-spin interaction®] # A
spin g0l F7FHR, low oIA] high spin©@ FHEE| |4 Hesh WEE HAY 5 AU YA
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geometrical frustration S4& ZH= AL 2ol 7|4 Aejel o7} ZE =] gy, B Algi 4]

45=A &G A (electric quadrupole splitting) 7} of-¢- ZA| LEL, 3d F| =0l A SD7} 5752t SE;° HER Z
22| 2, Ty E7} vl NI3HAl ThA] & 7R singlete} 3t 7H2] doubleto 2 ZHahA o x]7} S EHA ZE|H o

UA| 422 Mossbaver AHS T3t I3t
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