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  [Ehe single crystals  of  ternary borides in the system  of  Er-Rh-B were  successfully  grown  by

the flux method  using  a molten  copper  as  a  solvcnt. ErRhGB2 belongs to a monoclinacsystem

and  shows  strongly  magnetic  anisotropy.  ErRh484 has primitive tetragonal type  structure.                                                     '
Superconductivity and  ferromagrietism cocxist  in this cornpound.  ErRh3B  has cttbic  perovskitc

structure  and  shews  paramagnetic behaviour.
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  [flic crystal  chernistry  ofEr-Rh-B  system  has receivod  consid-

erable attention from researchers  in thc ficlds of  rnagnetism  anct

superconductivity,  As  shown  in Fig.1,three ternary borides

exist  at  Rh-rich composition  in the phase diagram. [[he present

paper reports the crystal  growth and  crystal structure, and  mag-

netic  and  superconducting  pToperties of  the ternary compeunds,

  Z[[he single  crystals  of  ternary boridcs wcrc  successfu11y grown

by the fiux method  using  a  molten  copper  as  a  solvent 
i"2).

 Mic

reagents  used  weTe  99.9%  pure Er, 99.9%  puie IUi and  99.8%

pureB. veiey vvereweighedin  stoichiornetricpropoTtionand

mixed  with  99.999%  pure Cu  in a  weight  ratiobetwcen  1: 8 and

1:1O. Thc  mixture  was  plaeed in a rccrystallized  alumina  cruciblo.

[[he cRzcible  was  inserted in a vertical  elecnic  furnace, A  purified

He  gas fiow was  used  as a protecting atmosphere  against  oxidation.

Fig, 2 shows  the  schematic  arrangement  ef  thc growth apparatus,

[Il]e mixture  of  starting  materials  was  heatcd at a  rate  of  400℃ h'],

held at 13SO℃ for leh, and  then slowly  cooled  dowll at a ratc

of 1℃h'i. Mer  the ternperaturc reached  at 1080℃ , the furnacc

was  rapidly coolcd  down  to room  temperature,  Thc cTystals  were

separated  by  dissolving Cu  in dilute nitric acid,

ErRh,B,: Hexagonal rods  ofsilver  metallic lusteT (Fig.3-a) were

obtained.  The crystal structure of  the ErRh3 B2 belongs to a mono-

clinic  syastern  isorrioTphous with  Erlr,B, type  structurc.  Lattice

parameters of  the ErRh, B, are  a=5,3S47(3),b=9.2824(5),

c=3.1017(2)  A, B=90,893(5)O ,
 V=154.15(2)A3,  As  shown

ill Fig.4, this corripound  shows  strongly  magnetic  anisotropy,

and  takes a  ferromagnetic ordering  at 27K  with  its easy  axis

alongthcc-direction.

ErRh,B,  : Needle like rectangulars  of  silver  metallic  iuster (Fig,
3-b)were obtained.  Thc  crystal  $tructure  is primitive tetragonal
                                                  .
with  the CeCo,B, type, The  lattioe parameters are a=5.292(4)A

and  c=7,379(3)A.  This compound  is intcresting because ofthe

coexistence  of  superconductivity  and  ferromagnetism in it. FTom

thecle¢ tricalresistivitymeasurement,thesuperconducting

transition ternpcrature is found to be 8.S5K with  the trarisition

width  A  Tcl=30mK,  The reentrant  transition ternpeTaturc Tc2 is

O,84KforcoolingrunandO.9OKforheatingrun.Thcresidual

resistivity  ratioRRR=R(300K)IR('"'Tel)  is 7.8. Propcrties

are summarized  in Table 1.

ErRh,B: Silvermetalliclustercubes(Fig.3-c)wereobtained.

This cempound  has cubic  perovskite structure. Tlic Iattice para-

meter  is a=4.146(1)A.  This cornpound  exibits  norrnal  para-
rnagrietiebehaviour.
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Fig,1.Phase
 diagram ofthc  Er-Rh-B  system(iUi  corner),
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Schematic arrangement  of  the growth apparatus･
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Magrieticpropertiesofth¢ ErRh,B2.

Table 1.Structtxral and  superconducting  propenies
oftheErRh4B4･
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Fig.3.Single crystals  extracted  frorn the Cu  fiux:

(a)ErRh,B,,(b)ETRh,B,,(c)ErRh,B,
bar represents  100 pt m.


