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Harry Suhl

arry Suhl, who made seminal contri-
Hbutions to condensed-matter physics

and was among the founding faculty
at the University of California, San Diego,
died on 3 March 2020 after an enviably
long, happy, and productive life. He was
also well known and much beloved as a
quick wit, a gourmet, a sharp dresser, and
an all-around bon vivant.

Harry was born in Leipzig, Germany,
on 18 October 1922. In 1938, during a
threatening period for German Jews
such as Harry and his family, his father,
Bernard, wrote to a tenuous British busi-
ness contact requesting that they be
sponsored for immigration as refugees.
In May 1939 the Suhls emigrated from
Leipzig to London, where Harry finished
his secondary schooling.

A year later Harry and Bernard were
taken to a series of internment camps,
which the British government had estab-
lished for aliens with potential Axis sym-
pathies. At Huyton, near Liverpool, a
community developed among the Jewish
intelligentsia, who were permitted access
to books and records and who sponsored
publiclectures on subjects such as the new
“quantum theory.” It was in that setting
where Harry’s interest in physics was first
kindled. Following a string of happy acci-
dents, he found himself released from in-
ternment and studying at the University
of Wales. After earning his BSc in 1943, he
worked on radar for the British Navy until
he began his PhD studies in ionospheric
physics at Oxford University in 1946.

By late 1948 Harry had his PhD and a
job at Bell Labs. It was a remarkable pe-
riod at the R&D company, especially for
solid-state physics. The technical staff at
the Murray Hill, New Jersey, campus
was brimming with current and future
luminaries, such as John Bardeen,
Charles Kittel, Bernd Matthias, Philip
Anderson, George Feher, and Theodore
Geballe. Also, far less of a distinction was
made between experimentalists and the-
orists at that time than now.

T0 NOTIFY THE COMMUNITY
ahout a colleague’s death, visit
https://contact.physicstoday.org
and send us a remembrance to post.

Select submissions and, space permitting,
alist of recent postings will appear in print.

Suhl’s earliest work at Bell Labs was
on charge-carrier dynamics in semicon-
ductors in magnetic fields. In 1953 Suhl
and Larry Walker comprehensively ana-
lyzed wave propagation in waveguides
that are filled with gyromagnetic and
gyroelectric media, relevant to various

i i n - u
provided the definitive explanation of
nonlinear effects in ferromagnetic reso-
nance, now known as the Suhl instabil-
ity. That work led to his getting a patent
for a ferromagnetic parametric amplifier|
in 1956 and inspired wide use of para-|
metric amplification in general. In 1957
Suhl and Tuto Nakamura independently]
uncovered a major source of broaden-|
ing of NMR lines in magnetically or-
dered media, now known as the Suhl

Nakamura interaction.

Sunrs 1nferes!s H en fﬁmea EO super-

conductivity, where he extended the
Bardeen-Cooper-Schrieffer theory to two-
band systems, and to quantum many-
body problems. In 1961, shortly after ar-
riving at the just-opened University of
California, La Jolla—later renamed UC
San Diego—he made major contribu-
tions to the theory of many-body effects
on impurity states in metals. Suhl
showed how the recently discovered
Kondo singularity was replaced by a
Fermi surface resonance, a feature now
known as the Abrikosov-Suhl resonance,
in dilute magnetic alloys. Throughout
the remainder of his career, Suhl contin-
ued to work on various aspects of mag-
netism, but he also branched out into
such areas as surface physics, catalysis
and reaction kinetics, nonlinear dynam-
ics, and biological physics.

Suhl served on the editorial board for
Physical Review in 1963-72 and for Solid
State Communications in 1961-90; was
coeditor with George Rado of the highly
influential five-volume series Magnetism:
A Treatise on Modern Theory and Materials
(Academic Press, 1963-73); and au-
thored the 2007 monograph Relaxation
Processes in Micromagnetics (Oxford Uni-
versity Press). He also twice served as
chair of the UC San Diego physics de-
partment, and he was director of its In-
stitute for Pure and Applied Physical Sci-
ences from 1980 to 1991.

Among his friends and colleagues,
Harry was regarded with deep affection
for his wit and conviviality. When once
asked what he did to keep fit, Harry

Harry Suhl

replied, “Oh, T really don’t subscribe to|

strenuous exercise. However, I do get up,

every morning and wind my watch by an|

open window.” At a wonderfully inspir-

ing and generous speech at his own 70th|

birthday conference, Harry offered the]

following “unwelcome advice to the]

younger people”: “Above all, don't get

wiser as you get older. If you do, you will

become too inhibited to try the impossi-

ble, and one can achieve the limits of the

possible only by occasionally venturing

beyond them. The famous proverb

should really be transposed: Angels rush|
in where fools fear to tread.”

Daniel Arovas|

M. Brian Maple|

University of California, San Diego

La Jolla

Pradeep Kumar

University of Florida

Gainesville

RECENTLY POSTED NOTICES AT

www.physicstoday.org/obituaries

Guido Miinch

9 June 1921 - 29 April 2020
Otto Sankey

11 January 1951 - 21 March 2020
Alexander Patashinski

8 August 1936 - 22 February 2020

Jorge Ramiro Antillén Matta
13 April 1931 - 6 February 2020
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There’s Plenty of Room at the Bottom, R. Feynman
“Father of nanotechnology”, APS, 12/29/1959 at CALTECH
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Sato, Katayama-Yoshida, Dederichs, JJAP, 44 (2005) L948.
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K. Sato et al., JJAP, 44 (2005) L948.
T. Fukushima, et al., JJAP, 45 (2006) L416.
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BK. Sato, L. Bergqvist et al., Rev. Mod. Phys. 82, (2010) 1633.
B H. Katayama-Yoshida et al., phys. stat. soli. (a), 204 (2007) 15.
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Sato et al., JJAP, 44 (2005) L948. Fukushima et al., JJAP, 45 (2006) L416.

Christopher Palmstrom (UCSB), 2015

Experiment
(Ga,Er)Sb
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Zn Se,>— CulnSe,
( Znz+* — Cut + In3%)

Cuzln Se4=> CUZZnSnSe4
( In3+* — Zn%t + Sn4t)
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B Yamamoto, Katayama-Yoshida, JJAP, 38 (1999) L166. SHIRO 23
BZhang, Wei, Zunger, Katayama-Yoshida, Phys. Rev. B57 (1998) 9642.
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HCEH®MNM - CulnSe,

n X [CulnSes] + m x[2V ¢, + INnc,2*] = Cu,,.3INn,.19e2, (M =1)

(n=3) Cusln3Seg + (2Vc, + Inc,2) = In>Ses
(n=4) CuylnsSeg + (2Vc, +Inc,2¥) = CulnsSeg
(n=5) CusinsSe o + (2Vcy + Inc2*) = Culns;Ses
(n=6) CuglngSe 2 + (2Vcy + Inc2t) = Cusin,Se;»
(n=7) CusIn;Sejs4 + (2Vcy + Ingy2t) = CuylngSeq 4 — Cu.ln,Se~;
(n=8) CuglngSe; + (2Vcy + Inc2t) = CusingSe; ¢
(Nn=9) CuglngSe g + (2Vc, + Inc?2*) = CuglnioSe;s— | CuslnsSeq
(n=10) Cu;pIn0Sez0 + (2Vc, + Inc,2t) = CuyIn,;,Se>o
(n=11) Cu;1Iny1Se22 + (2V¢, + INc?2*) = Cugln;2Sess — CuslngSeq;
(n=12) Cu;2In;2Sess + (2Vc,~ + INg,2t) = Cugln;3Se,,
(n =13) Cu,;3In;3Ses6 + (2Vc, + INncy2*) = Cuq0lni4Sez6 — | Cusin,Sess
(n=14) CU'|4ln'|4sezg + (2Vc, + Ing2) = — CU'|'||n'|5sezg
(n=15) Cu;sIn;5S8e30 + (2V¢,~ + INc,2*) = CuqadnSess— Cusin,Se~
(n=16) Cu,gln;eSess + (2Vc, + INg,2t) = — Cu,3In;7Se;,
(n=17) Cu;7In;7Se34 + (2Vc, + INncy2*) = Cuq4lns8Se3zs — | CusIngSe;~
(n=18) Cu;gln;gSezc + (2Vc, + INng,2t) = — Cu;s5In,9Se36
(n=19) Cu,gln;gSeszg + (2Vc, + INc,2t) = — Cu;elnxoSess
(n = 20) CuxplnygSeso + (2Vey + INc2t) = —> Cu;7In>;Se,0
(n=21) CuzInz;Ses2 + (2Ve, + Inc 2*) = CuyglnasSess — | CuglngSes;
(n =22) CuxzlnasSeyy + (2Vey + INg2t) = = Cuy0In23Seyy
(n =23) Cuz3ln23Se46 + (2Vcy + Ing2*) = Cuzoln24Se45 = Cu1oln128e23
(n =24) CuxslnasSeyss + (2Vey + INg 2t) = = Cu,1Ina5Se s
(n = 25) CuxsinasSesg + (2Ve, + Incy?*) = CuzalngygSesq — Cu;;In;3Se5s
(n = 26) CuxglnyegSess + (2Vc,~ + Inc,2t) = —> Cu,slny;Sess
(n = 27) Cux7Ina7Ses, + (2Ve, + INcy?*) = CuxylnagSes, — L Cuq2In,4Se5y ) 5c
7= : EERRITSEEE 201 5.
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AEJFI » 7/ 2E%: Tani et al.,(2010)
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Cu Sez

Tani, Sato et al., APEX, (201 2)
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Sato, Katayama-Yoshida, Dederichs, JJAP, 44 (2005) L948.
Fukushima, Sato, et al., JJAP, 44 (2005) L948.

Hl Sato, Bergqvist et al., Rev. Mod. Phys. 82 (2010) 1633.
Dietl, Sato, Fukushima et al., Rev. of Mod. Phys. 87 (2015).
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B 7ani, Sato, Katayama-Yoshida, (20710). RY. Yan,

Multi-scale Simulation of 3D R
Spinodal Nano-Decomposition ‘

M.M. Al-Jassim., (2012).
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- 3D Monte Carlo simulation of Spinodal Nano-
Decomposition in Cu,ZnSn(Se.S),

Calculation details

e Concentration x = 0.15
e Temperature = 300 K
e 250 MCS / atom
e H =-% %;;; V;;0,0;
v;; : pair interaction
o; : occupation number
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Y. Tani et al., J. Non-crystal. Sol. 2012.
Y. Taniet al.,, JJAP, 51 (2012) 050202.
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Figure 1. Temperature dependence of the dimensionless figure of merit
ZT of polycrystalline bulk samples of CuGaTe,. The inset illustrates the
crystal structure of CuGaTe,. Considering the uncertainty in the measure-
ments of electrical resistivity, Seebeck coefficient, and thermal diffusivity,
the error bars are a maximum of 21% for ZT.
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FIG. 3. (3) Crystal structure of chalcopyrite CuGaTe; and zinc-blende ZnTe.
(b) Dependence of bond length between Cu and Te sites (Lc,7,) 2nd Ga and Te
sites (Lgaw) On pressure intensity of the RTHP treatment. The data at 0 GPa
reflect CuGaTe; before the RTHP treatment. The red line represents the pres-
sure at which CuGaTe; exhidits pressure-induced structural modification
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FIG. 1. (a) Temperature dependence of x of CGT-6, CGT-12, and CGT-hp’
together with the theoretical minimum thermal conductivity xin. The upper-right

inset presents an expanded view

of the rectangular area enclosed by the

orange dotted lined in (a). Comparisons between the experimental and fitting
data for x for (b) CGT-6 and (c) CGT-12.

41




(GeTe)X(AngTez) 1-x

[1] A. J. Thompson, et al, J. Electron. Mat. 38, 1407 (2009).
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Crystal Orbital Hamilton Population (COHP) between Sb-5s

and Te-5p:

- Strong coupling between Sb-5s and Te-5p (Ag-4d and Te-5p)
— push up Te-5p states
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Crystal growth condition

Thermal equilibrium condition:

- AgSbTe; is stable in the yellow area
— Consistent with experimental phase diagram
— Important for making single phase AgSbTe, to

J.D. Sugar, et al, J. Alloy. Compd. 478, 75 (2009).
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Mother Nature’s Co-doping:
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n(AgSbTe,) +Hm(2Vag + Sbag)|= Ag,,_3,,5bn+mTeap
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In the case of m=1 [1] James P. Mchugh, et al., U. S. Patent 3,073,883 (1963).

. [2] J. Ma, et al., Nature Nanotechnology 8, 445 (2013).
I l : Observed experlmentally [3] T. L. Anderson, et al., Acta Crystallogr. Sec. B 30, 1307
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= high Vacancy
concentration

In Ag-rich condition, x; is large In Ag-poor condition, «,; is small

Ordered vacancy phases
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