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Frank Spedding (right) examines
a demonstration column showing
the separation of the rare earths
with senior chemist Jack Powell
(standing) and summer student
trainee Tom Erskine. This photo
was featured in a 1963 Sunday
edition of the Des Moines
Register
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CANFIELD'S RESEARCH GROUP

Welcome to our web page, where you may learn about who we are
and what we do as part of the Condensed Matter Physics Group of
the Physics and Astronomy Deparment at lowa State University
and Ames Laboratory {a U. 5. Departtment of Energy (DOE] facility).
Owr group of faculty, staff, post-docs, graduate and undergraduate
students is mostly dedicated to the design, discovery, growth and
characterization of novel electronic and magnetic compounds -
often in single crystal form - and the study of their interesting
physical properties.

Here are four of our general review articles:

ysicsWorld

Physics Today - October 1998 Physics Today - Scientific American -
"Mew Magnetic Superconductors: January 2002 March 2003 April 2005
A Toy Box for Solid-State "Magnesium "Magnesium "Low Temperature
Physicists” Dibonde: Diboride: Superconductivity
one year on” Better Late than Is Warming Up"
Mever"
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Table 1 Effective magneton numbers p for trivalent lanthanide group ions
(Near room temperature)

E # =

calc) = e
Ion Configuration Basic level g;FJ( (J +)I 1)] } apgl(*ﬂxx}:lnz;.te
Cest 4f 1532p6 2F5;2 2.54 2.4
Pr3+ 4f25s2pb 3H,4 3.58 3.5
Nd3* 4f 3552pb 4lg,9 3.62 3.5
Pm3+ 4f 4552pb 514 2.68 —
Sms3*t 4f55.5‘2p6 ﬁHﬁ,—"Q 0.84 1.5
Fu3t 4f65s2pb Fo ) 3.4
Gd3+ 4f7532p6 857;2 794 8.0
Tbh3+ 4f 85s2pb Fg 9.72 9.5
Dy3+ 4f95s2pb SHys,9 10.63 10.6
Ho3* 4f 10552p6 o5 10.60 104
Er3+ 4f 115526 His/2 9.59 9.5
Tm3t 4f 12552p6 3Hg 7.57 7.3
Yb3+ 4f 13552pb 2F7 /0 4.54 4.5
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/o Very clear dG scaling rtwm & w o ™ G
of T\, can be seen in the 201 RNi,B,C .
RNI,B,C family of magnetic_ | T,
superconductors. A .
In the paramagnetic state, g 0 © o .
the suppression of T is  * -
also proportional to the S:s  °f
coupling: the dG factor.  u T
05 | ‘;1 | ;32 | 1[2 | 16
(9,-1)J(J+1)

Superconducting for R = Dy, Ho, Er,
Tm, Lu, Y with T values ranging from
17K-6K

Magnetic order for R = Gd, Th, Dy, Ho,
Er, Tm with T, values ranging from 20
Kto1l.5K
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YbT,Zn,,

--Hybridizing members of the RT,Zn,, series are examples of ordered Kondo
lattices that are approaching a single ion impurity concentration level.

--For T = Fe, Co, Ru, Rh, Os, Ir we have discovered SIX NEW Yb-based heavy
fermion compounds. (Formally, doubling the number of such compounds!)

With very similar R coordination, this half dozen new
systems allows for comparison of the thermodynamic
and transport properties between very closely related
heavy fermion compounds.
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