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Introduction

With the recent discovery of novel Iron based 112 type superconductors with Tc of
25k and 45k [1], 1t has brought great excitement to researchers wanting to
understand the relationship between magnetism and superconductivity and find

novel 112 type superconductors with the possibility of a high Tc. From known
(La,Ca)FeAs, [2], (Pr,Ca)FeAs, [3] and CeNi, ¢B1, [4] 112 type superconductors,
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We discovered two new phases. One 1s a superconductor PrPdB1, with Tc = 3.5K,
while the other 1s a quaternary compound CuNd, .Zn,Ge, with ferromagnetism. oo I ons <Img MT@1000 Oe ) 008
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synthesized. Once we came up with a list of compounds we wanted to try, we used
the Crystal Structure Database and reviewed literature to make sure everything we
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plan on synthesizing are novel compounds. Metal powders were weighed out coment | FOghth wve | AOmIch e We also discovered a new quaternary compound with the composition of CuNd, -Zn,Ge-. The
based on the stoichiometric molar ratios. Then they were mixed thoroughly and NdL L4 18.14 magnetization measurements on this compound showed it 1s ferromagnetic with the Curie
placed into Silica crucibles with a low melting temperature metal used as flux. Ge K 46.19 50.94 temperature being around 10K. The magnetic hysteresis loop is small, indicating soft

They were double sealed in quartz tubes and evacuated below 7.0x10* Torr. The
metal flux lowers the melting temperature of the high melting temperature
elements 1into an achievable range. The tubes were then placed into a crucible
furnace and heated to 600°C and held for 24hr. After 24hr the furnace was slowly
raised, at a rate of 40°C/hr, up to 1050°C and held for 48hr. Then they were slowly
cooled, at a rate of 3°C/hr, down to 750°C, then followed by quick cooling at the
rate of 5°C/hr down 400°C. After that, the furnace was shut down.

The compositions of the sample were analyzed using x-ray energy dispersive
spectrometer (EDS). The structure of the synthesized samples were examined by
x-ray diffraction. We also measured resistivity and heat capacity of PrPdBi12 in a
Physical Property Measurement System (PPMS). The magnetization measurement
was performed 1n a SQUID magnetometer.
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