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RKOLD SOMMERFELD,who, a t  the age of eighty- A two, died oil April 16, 1951, of i~i jur ies  suf- 
fered in a traffic accident, was one of' the 
great leaders in tlicorctical physics of the 

past generation. 111 the importance of his coi~tribu- 
tions to  the dcrclopn~ent of the old quantun~ thcory 
of the at0111 he t:~ltes second place only to Kiels Bollr. 
As a teacher and leader ill tlicoretical physics during 
the period 1910-35 lie was p ~ ~ c c ~ ~ ~ i ~ r c n t .  

S o ~ ~ ~ ~ n c r f c l d ' s  to atomic phys- greatest co~~tr ibut ion 
ics, his dcvclopnicnt in 1916 of a relativistic theory of 
the fine s t r o c t u ~ ~ c  of spectral lines, excited great in- 
terest among pl~ysicists; and, even though tile theory 
was later modified in its details by tlie changes re-
quired by quantuu~ nieehanics and t l ~ c  electron spin, 
its striking succcss stin~ulilted physicists all over the 
world to tlie further developluent of cluantum theory 
as  applied to problems of atomic and lnolecular 
structure. 

Arnold Johannes TVilhelm Sommerfeld was born 
Deceinber 5 ,  lSGS, in Kiinigsberg, East  Prussia. I Ie  
received the degree Dr. Phil. in Kiinigsberg in 1891. 
From 1893 to 1897 he served as  assistant in the Pllin- 
eralogical Institute in Giittingen and as assistant to 
Felix Klein ill the Pllatheniatical Institute. His  Habili- 
tation was nlade in 1895 on the basis of his famous 
work on the ~natl~einatical theory of diffraction. From 
1897 to 1900 he ~ r a s  professor of mathematics a t  the 
Mining Academy in Clausthal, and he then served a s  
professor of nicclianics a t  the Technische Hochschule 
in  Aachen frojn 1900 to 1906. From l O O G  until his 
retirement in 1935 (he continued lecturing until 1938) 
he was p~.ofessor of theoretical physics in the Unirer- 
sity of Pllunich, as  successor to Boltzmann. Through- 
out this period in Munich he presented lectures i n  
theoretical physics that were outstanding for  their 
clarity. Many able students mere attracted to his In-  
stitute fo r  Theoretical Physics, including a number of 
Americans, especinlly during the years follo~ving his 
t r ip  to  the United Stntcs in 1922, when he served as 
Kar l  Schurz professor a t  the University of TLTisconsin 
and visited many othrr universities. I Ie  returned to 
the United States in 1929 as  visiting professor a t  the 
California Institute of Technology. Among his stu- 
dents and associates in the Institute f o r  Theoretical 
Physics were 11. von Laue, TV. IIeisenberg, P. Debye, 
P. P. Ewald, W. Pauli. Jr., P. S. Epstrin, G. Wcntzcl, 
K. I?. Herzfeld, TI. Ott, F. London, W. IIeitler, E. 
Guillemin, V. Guillcmin, K .  Bechert, F. G. Slack, E. 
C. Kemble, L. Pauling, Carl Ecknrt, 11. A. Bttthe, 0. 
Laporte, P. AI. llorse, A. Landf, R. Peierls, A. UnsBld, 
W. V. Houston, and E. U. Condon. As Heisenberg 
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said on Sommerfeld's eightieth birthday, not only did 
Son~n~erfcldhave students-he developed practically 
a -.rhole generation of theo~*etical physicists, who are 
now ~ridcly distributed over the world. 

The b~*cndth of his interests was extraordinary, 
rangi~lg from the construction, wit11 E. JYiec.l~crt, of 
a I~;l~.~noliicanulyzcr in 1892 through the study of 
iuc~thods of solutioii of differential equations, the trcat- 
lncnt of the trans~nission of overradio ~ r a \ ~ c s  the 
earth's su~*facc,tlie starch for  c~ l~pi r ica l  nun~e~*ical  
relationships in the spectra of atoals, and lllaiiy other 
subjects, to the i~lvestigation of the 111ost co~nplex 
problems of qunntu~n thcory. IIis first great work was 
the writing of four voluincs on the theory of the spin- 
ning top, in collaboration with Felix Iilcin. I Ie  then 
served as  editor of the volume on physics of the 
Encyclopiidie der nzuthemutischen TVissenschaftea, 
and soon becanle interested i n  quantunl theory and 
atomic structure. 

Ths first great event in Sommerfeld's institute came 
in 1912. So~nnierfeld had suggested to  P. P. Ewald 
that as  his doctoral research he investigate the be- 
havior of electronlagnetic waves with ~ravelcngths in  
the optical region in a lattice of atoms, as  in a crystal. 
Some theoretical considerations of TVicn and Sommer- 
feld had suggested that x-rays might have wavelengths 
about lo-= cm, and that they were to  bc considered 
as  electromagnetic waves. Alas von Laue, nlio was 
Privatdocent in Sommcrfeld's institute, thcn had the 
idea, during a discussion with Ewald, that x-rays 
should produce a diffraction pattern on passage 
through a crystal. The experiment was carried out by 
Friedrich, Som~ncrfcld's assistant, and Kuipping, a 
student; and on June  8, 1912, So~nnlerfeld com~nuni- 
cated to the PlIunich Academy of Sciences a descrip- 
tion of the work showing the wave nattu-e of x-rays. 

After his developn~ent in l O l G  of the relativistic 
quantum theory of the fine structure of the hydrogen 
spectrurn and of x-ray doublets, So~iu~lerfcltl  prrpared 
the first edition of his great book Ato~nbuli ~tizd Spek- 
tralliizien, which went tlirougl~ four  nlorc ctlitions be- 
tween 1921 and 1929. The English translatiotl, Atomic 
Strr~cture and Spectral Lines, fr*o~nthe third edition, 
appeared in 1933 and was widely adopted in the 
United States and elsewhere a s  a tcsthook for ad-
vanced courses. I n  19'29 there appenred his TVellele-
mecha~zischer Ergiinzu~zgsband, which as espanded 
and published in 1939 a s  Volume 2 of Atoinbau und 
Spektralliizien. 

Som~ncrfeld wrote hundreds of papers, dealing with 
the theory of diffraction, the fine strurtnre of atomic 
spectra, the electronic theory of metals, the thcory of 
chemicnl valence, and many other subjects. During the 
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last years of his life he collected his lecture notes into 
a series of six books, entitled Lectures 01% Thcore t i~u l  
P78ysics. The succi~ssire volumes cover mechanics, the 
mechanics of mrdia,i l ~ ~ f o ~ ~ n ~ a b l e  electrodynamics, 
optics, thern~oilynarnics and statistics, and partial dif- 
ferential equations of physics. All these volun~es ex- 
cept the one on thennotlynamics and statistirs have 
appeared in English translation as  11-el1 as  in Crer~nan; 
he had nearly eonlpleted the ~nanuscript fo r  this rol- 
ume a t  the time of his death. Like ltiu rarlier books, 
these vorks arch rharartel.ized by extraordinary clarity 
of expression and argun~rnt .  

Som~nerfelil received many honorary degrees and 
awards, ant1 ~ v a s  honorary men~ber of ~ n n n y  scientific 
academies. T ~ v o  yrnrs ago the American Assori:ltion 
of Physics Teachers presented to him the Oersted 
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Recent pharn~acological investigation (1)  has shown 
that certain ethinyl tertiary carbinols (2) exhibit sig- 
nificant hypnotic activity in several species ca nice, rats, 
guinea pigs, r:lbbits, cats, dogs, and monkeys). Hyp-  
notic effects follo~ved oral as  ~vcll as pat*enteral ad- 
ministt*ation of the compounds. Earlier inrestigators 
have described the induction of generalized central 
nervous system drpression in esperinlrntal animals 
with tertiary carbinols (3).The only tertiary carbin01 
to attain clinical use as  a hypnotic is anlglene hydrate, 
a saturated rornpou~td (4, 5). I n  our studies, the sim- 
ple unsaturatc~d ;tliphatic cai*binols were found to pos- 
sess high nctiritp, desirable duration of action, and 
low tosicity. Of the latter group, 3-mrthyl-pcntyne- 
01-3,1 was considered worthy of extensive pharmaco- 
dynamic, biochemical, and clinical study. I t s  structural 
formula is 

CHd 
I 

H C  C-C-CH,-CH, 
I 
b~ 

Barbiturate potentiation in the mouse (6) and di- 
rect l~ypnotic activity in dogs were used to evaluate 
quantitr~tirely the oral hypnotic efficacy of the test 
compounds. The hypnotic effect was characterized by 
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JIedal, in recognition of his outstanding contributions 
as a tianc.he~. of physics. Addition:~l 1.ec.og11ition of 
S o ~ n ~ ~ ~ i ~ ~ . l ' o l d ' s  aconti~ihntions a4 an investigator and 
tc~ac.llc31,was given by his stntli~nts in four memorial 
v o l u ~ ~ ~ i ~ s :the book Probleme cler niotlor~ze~zPhysilc, 
celeb~.:~tinghis sixtieth birthilny, the December 1938 
issue of P / I ! J x ~ ' c ( ~ ~  ct>lid~~'atingR P Z ' ~ ~ ~ ? U ,  his seventieth 
bi~.tl~day,the book Cosn~ic  It'cttlici!io~~, fil'teen lectures 
edited by IIi~isenherg and given ill honor of Sommer- 
fcld's sc.vtlnty-fifth birthtlay. and thi. A~~gust-Sovem- 
b t ~194s issue of the Zeitsc.hvif/ f;ir A'cr/~trfor.~chzing, 
1iono1-ing his eightieth birthday. The hazard of a 
~nechnnizeil 1vo1.1d has prevented his stutlents from 
celcb~~ntingduring his lifetin~e still further annirer- 
saries of the bi~*th of this g r m t  Illan. \5711o 1.c1tnined his 
extraordinary niental vigor and acuity u p  to the end. 

the appearance of a distinct and sequential reaction 
pattc1.11-scltlation, loss of righting rtmflvs, and sleep. 
An interrsting pnl.allel in relative hypnotic activity 
fo r  3-111(thy1-pentyne-01-3 and other 11yl3notics was 
found in e s p c l ~ i ~ ~ ~ c n t a l  (Table 1 ) .  animals ant1 in I I I W I I  

(The value of 100 has been arbitrarily assigned to 
pentobarbital sodium.) 

TABLE 1 

ORAL ACTIVITY OF 3-~~ETHTL-PENTYNE-OL-3AND OTHER 
IIYPNOTICSIN EXPERIIIESTALAKIIIALS 

AND IN MAN 

Human Relative activitv ' 

doseDrug 

kg) %an D o g  Mouse 

3-9Icthyl-pentyne-01-3 is distinguished by a high 
selectivity of action. T?71~cn nlc~asured in rats a t  the 
n ~ a s i n ~ a ltolerated dose, according to a modified TVolff- 
I Iardy procedure (7, 8), it  was not analgesic (1).  
The al~sence of analgesic effect mas cnnfirlned in mice 
and dogs. S o  anesthesia was obserrcd when the com- 
pound \\*as administered intravenously to (logs in sub- 
lethal alnounts. This absence of anesthrtir properties 
was ol~served in mice and rats also (1).  TI7hen tested 
according to the in vitro IIagnus-Dale technique, 3- 
n~ethyl-pmtyne-01-3 mas found not to possess anti-
spas~nodic action. Furthern~ore, in marked contrast to  
barbiturates and other hypnotics, S-methyl-pentyne- 
01-3, e17cn in large doses, did not dcpress respiration. 
Caffeine given parenterally caused rapid recovery 
from the deep hypnotic state induced by overdoses. 


