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Foreword Written in 1973 

This manuscript was written in 1967-68 following an invitation 

fr. the University of Illinois History of Science Society to give a talk 

on the history of the Physics Department. The talk was one of a series on 

University science departments, to mark the Centennial Year of the University. 

For the purpose of the talk the early history of the Department was stressed. 

For five years since that occasion it has been my intention to revise the 

manuscript to include a fuller account of the great expansion and accomplish­

ments of the Department in recent years. Events, however, have outpaced 

my Hence I have decided to print 

some copies of the 1968 manuscript with only a few changes and additions, 

mainly in the form of footnotes. 

The history of the Physics Department can be divided into three 

periods. Each has it distinctive characteristics. The first period began 

soon after the University was founded in 1868 and extended through 28 years 

to 1896. The second period, 33 years, was the regime of Albert P. Carman, 

as Head, from 1896 to 1929. The third period began when F. Wheeler Loomis 

to Illinois as Head, in 1929. 

Physics at Illinois evolved in the College of Engineering. For 

the first period my chief source of information has been A History of the 

College o_f Engineering, 1868 - 1945, by Ira 0. Baker and E. E. King. 

Professor Baker wrote of the early days from personal knowledge. He entered 

as a student of Civil Engineering, class of 18 74, then joined the faculty and 

rved for 48 years, until 1922. For 39 years he was Head of the Civil 

Engineering Department. For the second and third periods of depar tenta1 

history I have depended mainly on department.il records, supplemented bv 

•y P'-rsonal recoil f ions and those of other old timers. 

. M. Almv 

• ^ 
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FIRST PERIOD IN THE HISTORY OF THE DEPARTMENT, 1868-1896 

On March 11, 1868, the University was formally dedicated and John 

Milton Gregory was installed as Regent, as the chief executive officer 

was called until 1894. Fifty students were enrolled in that first spring 

term under a faculty of four, including the Regent. 

In the Catalog and Circular of 1870-71 the work of the University is 

divided into four divisions although the faculties were not formally organized 

until 1878. The four divisions were Agriculture, Engineering, Literature and 

Science, and Natural Science. Instruction in Engineering began in 1870 and it 

included a course in physics. It was recognized from the beginning that a 

knowledge of physics was fundamental to the education of every engineer. 

Physics was not organized as a separate department until 1889. During 

the first period, however, three remarkable men were at different times 

in charge of instruction in physics. Their names were Robinson, Peabody and 

Stratton. 

Stillman Williams Robinson 

On January 1, 18 70 Stillman Robinson came to Illinois as Professor of 

Mechanical Science and Engineering. Robinson was born in Vermont in 18 38. 

At age 17 he began four years of service as an apprentice mechanic. H: 

experience led him to seek an education in mechanical engineering. In 1£ 

unable to find an institution offering such a course, he decided to study 

civil engineering at the University of Michigan. He set out on the 6 -mile 

journey on foot, with eight dollars in his pocV . and arrived at rbor 

with $58, having plied his trade on the way. He was graduated in L8€ 

work for the U.S. Lake Survey foi a period and was Assi ant 

Mining hngineering and Geodosy at Michigan : the thi ira b a 

came to [] nois at 1870. He was than \2 >ld. He had pu 

:B on a vari. inine- aul tl u! held pat < avi al 

is. 
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li M U M s Proi >r Robinson taught .ill of i i»e technical courses Ln 

m< h« al and mining c\- m< ring. In h first year he also introduced 

taught a course in physics which continued to be one of liLs major int.- Htn. 

All v he engineers took the physics course in their third y< r. According 

to I 1872-73 catalog: "Physics has been amply provided for in the- New 

Buildi: (University Hall) by the appointment of a Physical Laboratory and 

L re Room to which the apparatus will be removed this summer ... In 

con Lon with the lectures, Silliman's Physics is used as a textbook; 

since many of the topics are more thoroughly discussed in other classes, 

special attention is paid to the portions remaining. The following are the 

main heads: Matter, Force, Motion. Properties and Laws of Solids, Fluids, 

and Liquids. Acoustics and Optics, with mathematical discussion of the 

undulations and instruments. Solar and Stellar Spectra, etc. Magnetism. 

Electricity. Chemical Physics is given in a special course of lectures". 

Instruction in physics initially consisted of four recitation periods 

per week. Professor Robinson soon introduced, in addition, demonstration 

lectures and laboratory practice. In the lectures, to quote the 1874 

catalog "Illustrative experiments (are performed) one evening each week in 

which the more costly apparatus is used before the whole class in such 

experiments as are difficult to perform, and which are most effective when 

repared for an audience". 

He did not shrink from the difficult demonstrations. One of them 

equired an array of 200 wet chemical cells to produce sufficient ele ric 

current for his purpose. In another he set up an arrangement of prisms 

and lenses to display spectra which covered the wall of the lecture re 

and he discussed the rel tion of the spectra to current theori >f th< 

cal constitution of the sun. 

Laboratory practice was introduced Ln January, 1875. At that t 

laboratory work in physics was < fer in only two institu t 

nited States, the Stevens Institute of Techno 1. and the HM8*chU8< 3 

nstitute of Technology where it was introdu( 1 in 1871 and L873, r< >< 



>u distributed long-hand « ttrn <!«••. i pi •» of ei> 

$ it t ha v be! ora ha pei i oi mad t h< exp i, 

t ad b) B.ikrr, vara inti i nt • i M rd, put i t wo e » 

aiiottrJ to do h expei ent, and com; d st 

reports, Ln respect t i ar.m c p *s an ac ac • 

s sh that Robinson < Learly beli /ed ti phys s is 

lo and not the content oi' gtbooks. Alt ugh hi s an 

p: cal man, he under81 >d and appli'-d r thematic8 and is, 

d, a Leader among engineers of his day in this respect. Baker and 

j remark that a noted engineering handbook published about 1870 boldl 

terted t it higher mathematics was useless to an engineer. TV. state­

ment greatly impressed the students and tended to alienate them from the 

essential mathematical and scientific preparation. But Professor Robinson's 

versatility, ability and enthusiasm in the constant and effective use o 

higher mathematics were very effective in leading the students to adopt the 

better ideals of an engineering education. 

By 1878 four curricula in engineering had been established - mechanical 

il, mining, and architecture. The total engineering facult consisted 

of three professors and three instructors. The student enrollment in 

engineering was 59; in the university it was 416. In Februar 1878, 

Robinson was appointed the first Dean of the Engineering College but i 

e same year he resigned to accept an app mtment as Professor < \a: al 

ngineering and Physics at Ohio State Univei it v. He has left a land irk 

on the Illinois campus. He designed and supervised the buildir. f a t er 

clock for the Class of 1878. It was installed in Univer Hall and i 

mechanism now actuates the clock in the I Mini Lon towel 

i lim Ilobart ]\ body 

In 1878 Selim Peabody came to the Univ< i tv as 

ngi e< ng and h y s i c s . H< had been a t< h- Ph * t o r 

scant ? at ral ! cho l Ln ag - Within t i u ho a 

*•• « gent, in 1880, on the res J t io >hn Mil 

' w s yc i i4aa ? UH<I to teach pi si i to the i 

*n4 • < mm s is to se s Ln « n r n i m . m oat 



i thai ho ' on the Job La a quota! Lon from the Daily ill 

w. wh h La Lncluded Ln \<o^ c Ebert'a "An [llini Cen( ry ie 

Recent i owed some darkroom exp< Lments on Thursday. The magic lantern was 

i v rig ord< r, but had not been Lighted long before some d ect in 

the h C tr si\ red the fire to the tubing. Through that it traveled into 

2 ow i bag. The rubber burned in that gas until enough C0? was formed 

to bi st the sack, when an explosion occurred. All were more or less 

I htened, although none would own it. No one was hurt. The hydrogen was 

reached, or more serious results might have been expected". This is 

a nice bit of scientific reporting. And it is impressive, and alarming, that 

the Regent (or anyone) ever projected slides that required, for illumination, 

an apparatus for generating, storing, mixing and burning hydrogen and oxygen. 

Now it is not to be expected that Regent Peabody made memorable 

contributions to physics, for, in addition to teaching two courses regularly 

he had to run the University. His administration was not an easy one. A 

major problem was the finances. The enrollments were rising and the faculty-

was ambitious to expand the program. The General Assembly, though sometimes 

willing to appropriate money for buildings, was extremely reluctant to 

appropriate anything for faculty salaries and other instructional expenses of 

the University. It had been anticipated that the land-grant endowment would 

take care of these. After a hard campaign Regent Peabody and the Trustees 

secured, in 1881, the first small appropriation to be made for instructional 

costs. 

iturally, it was difficult to employ additional faculty under these 

ircumstances. In Peabody's regime, 1880 to 1891, the faculty increased 

rom 28 to 39 and the student enrollment approximately from 400 to 600 

Another effort by the Regent to secure additional resour.es has a 

amiliar ring. He took an active role in securing in ashingt the p. 

f bills in 1887 and 1890 which provided the rst gran; to Llinoi n 

support of university research, in thifl e in Agriculture. 

To top it all, the Regent, Ln this aua peri I, had aim ( 

Le cal help or o :e equipment. He conducted his oi ia 1 t 

http://resour.es


tit piM*io »i' mm\c out .ill B( I ' " ' claae cardi *i <• 

each t. and m t n i ihc grades on tin- i« »i<) tii. / Laat 

: least in MI icquii i. h« brought about th< change 

tutton in L885 from the I l l i n o i s [nduatrial University to the 

:v oi Illinois. The ch.-mge wasstrongly supported by i;\ 

1 and bitterly opposed in the General Assembly, especially i the 

ate • 

Fi 1885 to 1889 Theodore B. Comstock, Professor of Mining igineering 

and iys Si was in charge of the work in physics. In the spring of 188 a 

separate 1 partment of Physics was established and Comstock was appointed 

Head. At the end of the summer vacation, however, he unexpectedly failed 

to return to the University. Regent Peabody asked S. W. Stratton, a young 

man who had been his undergraduate assistant in physics, to take charge of 

the new department, with the rank of Assistant. It was a surprising appoint­

ment, even in emergency, for Stratton had just accepted an appointment as 

.ssistant in Architecture. But Peabody knew what he was doing for it turned 

out to be a really excellent appointment. 

Samuel Wesley Stratton 

Samuel Stratton was born in Litchfield, Illinois in 1861. He received 

a bachelor's degree in Mechanical Engineering at Illinois in 1886. From 

885 to 1889 he was a mathematics instructor in the University's preparatory 

school. As noted above, he was appointed Assistant in Architecture in 1889. 

but was transferred to be Head of the new Physics Department before he took 

up his duties in Architecture. He was 28 years old. 

He was an immediate success in his new posit ion. He was pro: I to 

Assistant Professor of Physics in one year, and to Professor hya a 

Electrical Engineering in the following year. His great contribut Lon was 

to r ^and the work in theoretical and ipplied electricity. In his s i 

. he announc 1 in the Catalog of 1890-91 I t the Univcrsit\ \ c\ 

to r f-r a 11 curriculum in elec 11 I engineering. A v u latei 

ent e grourd flo c of the east win^; oi i rait) Hall had been e 
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an electrical laboratory, with a room for electrical measurements, a battery 

room, a dynamo room, a photometry room and a shop. The principal prime 

mover in the dynamo room was a 60-horsepower high-speed steam engine. Its 

din made impossible the use of the lecture room immediately above. Seven 

or eight direct and alternating current generators of differing design 

were also installed and connected to the steam engine through a jack shaft. 

| Instruction and experimental work in electrical engineering was well underway. 

Electrical engineering remained a part of the Physics Department until it 

was given a separate departmental status in 1898. 

Stratton's work in the Physics Department attracted the attention of 

the entire University, according to Professor Baker. Baker, in Civil Engineering, 

was setting up at the same time the first concrete-testing laboratory in the 

country, and happily breaking up blocks and cemented joints. His first 

laboratory was also located on the first floor of University Hall. Relief 

for other occupants, however, was not far away. Engineering Hall was com­

pleted a few years later, in 1894, and all of Engineering including Physics 

moved out of University Hall. The move could not have pleased the engineers 

any more than it did the literature and language faculty and students who 

were left behind. 

Stratton in three years had given the work in physics new directions, 

new life and great momentum. In 1892, however, he was lured to the new 

niversity of Chicago where he began again as Assistant Professor and was promoted 

through the ranks to Professor. Nine years later, in 1901, he left Chicago 

to become the first Director of the National Bureau of Standards in Washington. 

He served in that capacity until 1923. He then became President of the 

Massachusetts Institute of Technology and, in 1930, Chairman of the M.I.T. 

Corporation. He died in 1931, at the age of 70, closing a career in which 

he had made basic and lasting contributions to the development of three 

universities and a great government laboratory. 



Daniel William "I i 

rin rat period in the history 01 the Physics Departm* it closed with 

Che short tenure of Daniel Shea. He cairn- to Illinois in 1892 as Assistant 

Professor and Head of Department. He was promoted to Professor of Physics 

in . He was the first professor on the faculty who had been educated 

to be a phvsi 1st, with AB and AM degrees from Harvard and Ph.D. degree 

fr Berlin (1892). For the first time the Catalog in 1894 emphasized that 

one aim of the courses in physics was to prepare students to do research in 

physical science. But no degree program in physics as such was yet offered. 

The faculty, consisting of Professor Shea and one instructor, must have 

been extremely busy with the general physics course and the seven or eight 

more specialized courses in electrical science and engineering. The latter 

had quickly become the most popular curriculum in engineering with 91 out 

of a total of 305 engineering students enrolled in it in 1894-95. In that 

ear, the department also had the task of equipping its commodious new 

quarters on three floors of the new Engineering Hall, and moving from 

niversity Hall. 

Early in 1896 Professor Shea resigned to become the first Professor 

of Physics at the Catholic University in Washington, D.C. So ended the 

first period in the history of the department. 

It is easy to see from the early history how Physics was firmly fixed 

n the College of Engineering at Illinois. Robinson, the first Profess c 

of Engineering, regarded physics as the foundation of engineering. He 

originated, developed and taught the physics course during his eight vt . s 

at Illinois. Regent Peabody, a 1 so a Professor of Engineering, con nu 1 the 

isis on physics. Then Stratton in a >;reat burst of energy i >li 3 a 

ull scale program i electrical engineering within the Physics Depart 

where Lt remaim-d until 1898. Strong Links between Physi< • and other 

nents in « College oi Engineering have contin d to this day. 
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KKiop IN Tin.; Hi rORY OK i HE DEPARTMENT, 1896 - V)r> 

Albert Prudcn Carman 

II lecond period was the 33-year regime of Albert Carman, from 

96 to L<>29. Carman received a Ph.D. degree from Princeton in 1886, 

and had held faculty positions at Princeton, Purdue and Stanford. At 

Illinois, he had charge, for two years, of the Electrical Engineering 

program, which had been started six years earlier by Stratton, and which 

became a separate department in 1898 under Professor William Esty. Indeed, 

one of Professor Carman's first tasks was to supervise the purchase and 

installation of the equipment for the University's first lighting and 

power plant, the Boneyard Plant located in a building which is now a part 

of the Electrical Engineering Research Laboratory, near the Fire Department 

Station. 

The faculty, program and facilities of the department were built up 

rapidly during the first part of Carman's headship. Prior to 1896 the 

faculty consisted of the professor and, at most, one or two instructors 

By 1909, Carman had brought in five young Ph.D.'s in physics, at ages 27 

to 34. They all continued in the department until their retirement or 

death in the 1930*s. F. R. Watson came in 1899, W. F. Schulz in 1900, 

C. T. Knipp in 1903, E. H. Williams in 1907, and Jakob Kunz in 1909. 

Only one additional member joined the permanent faculty during the Carman 

period - R. F. Paton in 1922. 

A major accomplishment in this early part of the Carman period 

was the completion in 1909 of the Physics Laboratory at Green and Matthews 

Streets (now the home of the Metallurgy and Mining Engineering 

partment;. After extended dlSCUSeion on need and proper location, and 

great efforts in Springfl< Ld, an appropriation of $250,000 was ob 

in 19 . but only S 20,000 was actually requm 1 to build the Ltborat 

Thta lead out to ba a cost of a little nor« than two dollars par sqv e 

laaa t 1/ I ol the coat <>i .. comparable building toda\ Pi tlu- day 

an let in L908, ths laboratory waa built, occupied, and <J. :- * 

a period o* 1/ month*, a «iat which was apparently not coneldered vm* 

to 1 la*, t • would he a Lng i ' 
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rhc laboratory was really excellent for its day, thanks to the effort 

a ght that was put into its design, especially by Professors Carman 

a | K pp. While planning it they visited twenty physics laboratories 

in Ot t univers it i es. 

The largest single task of the department then as now was instruction 

in tntrc tory general physics. The two principal general courses given 

today are direct descendants of the two offered sixty years earlier. The 

faculty worked hard at teaching. They also wrote textbooks and laboratory 

manuals and published numerous articles on ingenious lecture demonstrations 

of physi il phenomena. 

Physics was not widely recognized as a vocation or profession before 

World War II, except in the schools and universities. Enrollments in advanced 

undergraduate courses at Illinois were typically 5 to 10. A major in physics, 

leading to a bachelor's degree in Engineering Physics, was not established 

until 1917. The first degree was granted in 1923. Only 15 degrees were awarded 

through June of 1929. 

Graduate education and research in physics, however, was given sub-

establishment of the Graduate School in 1908. The number of graduate students 

a :rded in 1910 to E. B. Stephenson and E. H. Williams. Their respective 

ei s topics were Magnetic Properties of the Heusler Alloys and The Nature 

o: Spark Discharges at Very Small Distances. Both were published in the 

F sical Review in September, 1910. By 1929, 36 students had earned the Ph.D. 

degree in physics. Some had been undergraduates at Illinois and other state 

universities but more of them came from the four-year colleges, including Kn.-x. 

Carl :on, De Pauw, Lawrence, and Albion. 

In the early part of this period the graduate students were full-time 

instructors or assistants and had little time for research. The c act oJ 

esearch on teaching was already a hotly debated subject, m a bullet on 

Academic s -1 I itrUI Efficiency, issued by the Carnegie Foundation Eor the 

m eat etching, academic efficiency apparently came oft badlj U 

0i . . o r irtnan was *ovrcl in M M I . make t h e t o 1 l o v i n g remark, 

• 

Btantial impetus by the completion of the new laboratory in 1909 and by the ! 

i 
I 

physics rose from 10 in 1907 to 30 in 1928. The first two Ph.D. degrees were 

f 
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11 1U o l P*i • by ittru< - Loti and i. 
w« illO h.ive the important and lnt-pr*.f-4«« i i r . 

i «ii ana mi.i..siing duty of giving ins' rr 

vorsicy courses of study. This has sugges d a 
Bt ' n l 0 U a ^era and there have been many emphatic 

Pimon that teaching is being neglected in our univer ties. 

eve that we do poorer teaching because we have at heart the 

the science. In fact, when I think of one or two institutions, 

IV< gat ions in physics have been distinctly discountenanced, and 

i the results on their instructors and classes, I feel that investiga-

D has . s inspiration even to elementary teaching. At Illinois, we have 

bt putting heavy pressure on our instructors to be "productive". But we 

have not made enough allowance in teaching schedules, if we are to insist on 

productivity for advancement. In two cases this year, we nearly had nervous 

breakdowns from this policy. Hence, we shall ask for more help in the coming 

year. Live young men of 24 or 25 years will not work for &1000 or less per 

ear and not have a chance for scholarly advancement... The larger University 

Lev must be considered in "efficiency"'. Our instructors have not been and 

will not be idle, and a certain amount of time to work in physics will help 

in instruction, as well as yield results to science." 

In the early twenties, Professor Carman secured approval, apparently 

over some opposition, to appoint graduate teaching assistants on a half-time 

asis to give them more time for research. The half-time salaries of §400 to 

5500 per year were hardly adequate for extensive participation in the legendary 

extracurricular activities of the roaring twenties. 

Professor Carman made valiant but unsuccessful efforts to add to the 

faculty in the 1910 to 1920 decade. Apparently registrations in advanced 

Lcs courses did not justify new faculty positions, for he argued that 

the need for addi* onal faculty should not be measured in terms of student 

credit hours but rather in terms of the fif Ids which should be represent A in 

•- modern department. 

The pt-r I om 1896 to World War 1 saw a revolution in manv 

id. . of physics. X i 78, radioactivl d the .1. tron w e discovered. 

t th( t h e o r y oi relativity, and put forth the 

.,.,. tric.l I in te. th, quantum tl or, oi 
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i wh h had hem tntrodiK i by pi ine lc D fl 

. ' - - i - • • . . . „ „ ' „ , ' ; ; ; " « b u " " " ' -

8omewh 
>m the fact thai the faculty, assembled at ,he turn «f H 

"ie turn of the century, had 
*° DI ;,,llv >'i the ol>l school in u u L 

school In whKh tlu phenomena of matter 
id la t Ion h.ul r. , n 1 their hiche<?t Inwi „ ( 

ugiust level o£ understanding and unification 

l <" * « thaor, ol the Lumlniferou. ether, In the works of such 

llectual giants as PW.11, Hertt, Kelvin, Helmholtz, and Poincare. 

akob Kunz 

The stubborn skepticism with which the imaginative, radical, and 

half-proved new ideas in physics were received were typified in Professor 

Jakob Kunz, who received his Ph.D. degree at Zurich in 1902 and came to 

111 lois in 1909. He was in many ways the intellectual leader of the 

department. He taught most of the graduate courses and directed more than 

half of the 36 Ph.D. thesis researches completed prior to 1929 

In 1914, after the initial great discoveries of Einstein, Rutherford and 

Bohr, Kunz published "An Attempt at an Electromagnetic Emission Theory of Light," 

which he prefaced with the following reference to Einstein's Theory of Relativity: 

"When a phys al theory which is mathematically complicated and is only 

an approximation cuts so deeply in our fundamental notions, and renders the 

phenomena so incomprehensible, the freedom of advancing other theories should 

be granted. In the following, a theory will be developed which agrees with that 

of relate in many feature . but gives an entix y different asp- i the 

world 

Pro ssor Kunz and h student made s u b s t a n t i a l < r ibut iom n 

e r imental phys. a. Ha developed the s. Lance and art of making Benait ive alka 

hydride photoc I la and encouraged t;>< t app 1 ic t ion , notabl j Ln l l i a r 

Photom* / w i t h Pro iefoi Stabbina of the ASM Department an< the 

Photogi r. >rd reproduce •• i h bx Pi i kc er. 
* waa, howava, *< «eeted in the baei< Lava oi the photoel, n etwvt 

•f 1917, he had mad hli peac. ith i e <n< n Interpretation i the efl 

..d lertei ol «prri .m-nt, which voi P « t i predicted by l * 

Tll x|) ta we,edom ,« tHi ^u Keaearch La nrai 

; i§ P,IP) in • • tuanka to the direct i end etafl foi fad 
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IjeStlons and "foi t he very good time spent in mi excellent company of 

ma* • it«.M Professor Kum wai himself a very human and engaging 

Floyd Rove Watson 

member of the faculty in this period who made a spec il contribu-

appiied physics was Floyd Watson. 1 refer to his work in architectural 

ecous which he began in 1908 and which he continued long after his 

re lent to California in 1939*. His interest in acoustics began when the 

University Auditorium was completed, and the Physics Department was asked what 

could be done about its atrocious acoustics. You may think that the Auditorium's 

acoustics are not very good now, but listen to Professor Watson's description 

the situation in 1908: 

"If an observer stood on the platform and clapped his hands, a 

eritable chaos of sound resulted. Echoes were heard from every direction and 

reverberations continued for a number of seconds before all was still again. 

oeakers found their utterances thrown back at them, and auditors all over 

the house experienced difficulty in understanding what was said. On one 

occasion the University band played a piece which featured a xylophone solo 

with accompaniment by the other instruments. It so happened that the leader 

eard the echo more strongly than the direct sound and beat time with it. 

Players near the xylophone kept time to the direct sound, while those farther 

away followed the echo. The confusion may well be imagined. 

"Thus it seemed that the Auditorium was doomed to be an acoustical 

orror; that speakers and singers would avoid it. and that auditors would attend 

entert* iments in it only under protest. But the apparent misfortune was in 

one way a benefit since it provided an opportunity to study defect ve e cs 

unde .eptional ly good conditions and led to conclusions that not or. f allowed 

the Auditorium to be improved but also indicated some oi the pi falls to be 

avoided in future construction of other hall 

In 1908, Professor Watson began a avstrm.it Investigation of the a* cal 

propi Lei of t a audi >rium and th< ir improvement He had no pre> otti Sp< 

' itsot Watson t yad his iOoth. birthday on April 23, 1972. 

http://avstrm.it
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v the sub )ed 
i.emb 

a tl est Lgationi by Sabine at Harvard on the determination and 

'••" « M i wh h Ls the most Important single ilament 

qua! tv \u had to beat ofi popuL notions of ones, sue as the 

l l l # i W M l n the room. He devised an ingenious method of tracing 

hoe A noisy arc lamp was placed at the focus of a parabolic 

Deters Ln d meter. The light beam served as a tracer for the 

v h sing >und from the arc which was also moderately well directed 

the m By means f suitably placed mirrors on the walls and ceiling of 

t Uiv orlun, the paths of the echoing sound could be traced through one 

to four reflections. The uses of plane and parabolic reflecting boards to 

c 1 the echoes were investigated. Sabine's methods of determining 

rberation times were used and elaborated. 

After extensive investigation, Watson's preferred solution was a complete 

remodeling of the interior of the Auditorium. But the architects wanted to 

preserve the interior design and, anyway, remodeling was too expensive. So 

he primary means 01 solution was the hanging of large curtains of flannel, 

elour. and canvas at appropriate places. The hangings most effective in 

ne. These were no doubt forerunners of the so-called "clouds" which are 

ometimes used nowadays as elements in acoustical design. 

Professor Watson was not happy with the results, but he did make the 

orium usable. Under his supervision, modern acoustical materials have 

long since replaced those which were available in 1910 and have brought the 

room to its present tolerable state. 

Professor Watson became a recognized expert in architectural a sties 

He also continued laboratory reseai h on sound and acoustic materials 

un I his retirement Ln 1939. A number of students d 1 master'-s and di 's 

aesis res- rch under his direction. 

So much for the second and Carman per >d Ln the his tow of the 

departmen 1896 to 1929. It was a stable period of rather slow growl i. In 

en rofeSSOl man i ii I, ths permanent facull on 

sevi members. 01 these, four had m to 111 s by 1903, two aors 

» 

educing echoes were four large and droopy pieces of canvas under the central ! 

* 

* 
i 
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FIRST J UKYOK^ PHYSICS 2EARTMENT, L929-196 

F r a n c i s Wheeler Loom is 

he t h i r d p e r i o d Ln the Life oi th« depar tment began Lfl L929 when 
1,v> i i 

It is a long and even t fu l 

he ro « r . . of c o u r s e , va s t d i f f e r e n c e s b e t * n t he p r e s e n t depar tment 

,.,d the depai nt oi t h e e a r l y t h i r t i e s . World War I I v i o l e n t l y i n t e r r u p t e d 

I t s develO Ne\ r t h e l e s s , t h e new out Look, v a l u e s and atmosphere which 

Loc La e s t a b l i s h e d and which s t i l l p r e v a i l , g i v e the e n t i r e p e r i o d a remarkable 

c o n t i n u i t y and u n i t y . 

In t h i s p e r i o d , Wheeler Loomis was Head of t h e Department for 28 y e a r s ; 

1929 a 1957: F r e d e r i c k S e i t z fo r seven y e a r s , 1957 t o 1964; and G. M. Almy 

from 1964 t o 1 9 7 0 . * P. G. Kruger was Ac t ing Head from 1941 t o 1946 and Almy 

1951-5- p e r i o d s i n which Loomis was on l e a v e t o a d m i n i s t e r f e d e r a l 

defense l a b o r a t o r i e s . Almy was A s s o c i a t e Head from 1952 t o 1964. George A. 

Russe l l was a p p o i n t e d A s s o c i a t e Head in 1968. 

Loomis was 40 y e a r s of a g e , A s s o c i a t e P r o f e s s o r of P h y s i c s a t New York 

v e r s i t ^ and on s a b b a t i c a l l e a v e i n Europe a t t h e t ime he was o f f e r e d 

he pos : ion a t I l l i n o i s . He canu to v i s i t , and somewhat t o h i s own s u r p r i s e , 

he dec ided t o ace pt i t . He h a s s a i d t h a t though the d e p a r t m e n t had been 

r a t h e r s t a t i c for some t i m e , he was a t t r a c t e d by the f a c t t h a t bo th Chemis t ry 

and Mathemat ics a t I l l i n o i s had been b u i l t up t o I ink among the best d e p a r t ­

ments in t h e c o u n t r and b the p e r s o n a l q u a l i t i e s and the evid i t s u p p o r t 

of the Dean of K n g i n e e i < n g , Mi lo S. Ketchum. 

Whi- Ler Loomis i s v e r y w i d e l y known I h i s t a l e n t s and ac pi ishmei s 

n s c i e n c e a d m i n i s t r a t in wh . h he Wfi .Imost npl abso rbed al ar 

about 1940. His s u b s t a n t i a l c o n t r l t i o n s t o pi 8 .u i L< s wel l known 

to the p r e s e n t g< a t i o n oi p h y a i c i a t a . His p r i i pa l f i e l d of i» s e a r c h 

was mole- spectrosi >py, Ln the h< day oi th< bran phyel i Let 

«e sent* m • his tti Lb Loir 1) He d >v< red the iaot * 

• «oW lar s era Ln 1920, a ytar or tv ..ltei Jton eetaM i ad the 

t i .. of Leo! pet. lu- •Ml *ed •»<» Ittttn ited the ti tace 

•P« i ine mol. .U- . • ...rWbU l i r l u oi POP" '' "••« 
*<* oi ^H.. u i Lntoroot was he i Unation, Ln L928, ol * ote 

the • ili> ••* it n oori) " l * • 

* I IOI ad Iph II n "•• appointed Heed — 
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t r , p r i n c i p l e . whKh were j u s t beg inn ing to emerge f r o m , . „ 

; q u . „ m i m - o h . . . 3) A t m t „ o i a he a n d h i 8 stents ^ ^ T 

rsten.ivel3 * • «P " ' •« * • alkali B e t a l d i a t o m l c ^ ^ ^ 

^ i O U . d « V . l o p - n t was t h e use of magnet ic r o t a t i o n of po la r i zed l i g h c 

' 
, J«c« the many-I i n , , o v e r l a p p i n g spectrum bands to a s ing l e represen ta 

L v e l ine for each band . Th i s s i m p l i f i c a t i o n of the spectrum enabled them 

0 e x t ena the a n a l y s i s t o h i g h v i b r a t i o n a l s t a t e s of the molecules and g rea t ly 

t 0 improve the d e t e r m i n a t i o n of the mo lecu la r c h a r a c t e r i s t i c s . 

One of Loomis ' s t u d e n t s a t I l l i n o i s was Polykarp Kusch (Ph.D. 1936), 

l 0 l a t e r a t Columbia d i d e x p e r i m e n t s on the p r e c i s e measurement of the 

magnetic moment of t h e e l e c t r o n for which he was awarded a Nobel Pr ize in j 

1955. His t h e s i s r e s e a r c h a t I l l i n o i s was on t he molecular spectrum of I 
I 

>sium. Kusch i n t e r p r e t e d much of the spec t rum, but some unsolved fea tures \ 

rankled in h i s mind fo r abou t t h i r t y y e a r s and he f i n a l l y came back to them. 

In the summer of 1967 Kusch s e n t Loomis, as a p r e s e n t on h i s 78th. b i r t hday , 

a manuscript e n t i t l e d "An A n a l y s i s of the 6250 Angstrom Band System of Cs 2 -" 1 

When Loomis came t o I l l i n o i s he prompt ly brought in four young 5 

i n s t r u c t o r s : J . H. B a r t l e t t and G. M. Almy i n 1930, P. G. Kruger and H. M. 

1 • 

* 

* 

• 

Mott-Smith in 1931 . E x c e l l e n t equipment for t he s tudy of atomic and 

molecular s p e c t r a was o b t a i n e d and r e s e a r c h i n the f i e l d was v igorous ly 

pursued. Fo r ty Ph.D. ' s were g r a d u a t e d i n the nex t decade as compared with 

36 in the p r e v i o u s 20 y e a r s . T h i s p r o g r e s s was made i n s p i t e of the grea t 5 

depression which c l o s e d i n on t h e U n i v e r s i t y i n 1932 and slowed the progress | 

of the depar tment f o r f i v e y e a r s . The c o n s t r a i n t s were v i v i d l y descr ibed 

by Loomis in h i s r e p o r t of t h e y e a r 1934-35 : 

"The d e p a r t m e n t , whose o p e r a t i n g expenses have ^ ^ ' J ^ 

s t a r v a t i o n p o i n t f o r o v e r t h r e e y e a r s , s u f f e r e d a f i n a n c i a 
„ I t was r e scued , t empora r i l y , by 

winter and p r e t t y n e a r l y had t o c l o s e up . Li wa ^ ^ ^ 

the a n o i n t of $2200 f r o . g e n e r a l and - * ~ ^ ^ h our work, both 

impossible t o convey an adequ. . . i d e a of L n e f f i c l e n t and how 

l» tea- ng and r e s e a r c h , h a s been hampe. i and mad, n u t l c l M . 
• u, i uv to buv necessary an. 

»U Progress ha s b e e n b l o c k e d by t h e m a b i u ^ ^ 

" v *U have had pi y n , , r l y t o ease t< - ^ ^ * 

pmei 



! / 

*• foi ih. paduatea was not easy in L936f two of the 

tecured *• ftt^ota at the National m .aXi 0J Standards by coupeti i n 

»r> • «*> ™* *• •*!<* woio open to high school graduates, Kus< vail 
r a M ral ^•••rch appointment, with John late at Minnesota. 

rhe salary, aa I recall, was $100( per year. 

s e ot hard times, physic a was ax ting. 1 \2 was an especially 

'«•' «* ln l]w ' Hoquium in 1932, reports on current research included 

tht ovarlot o tha neutron, the positron, and the deuteron; the first * pert­

inents on the disintegration of elements by fast protons (Cockroi -Walton and 

Lav and on Milne's i.deas on the expanding universe. 

NucK-ar and Particle Physics at 111 inois 

The depression eased and the department pushed rapidly into nuclear 

physics along lines that can be traced continuously to many o: ha present 

a Lvitiea in the department. 

Loomis' annual report in 1936 describes the building oi he first Illinois 

c; lotro: a two-mi 11 ion-volt machine, as follows: 

e most important new development in the research of the department 

this .-ear has been the construction of the cyclotron by Professor K* ger. 

Mr. Green and a group of helpers. Plans for it were laid last spring. Most 

Of th material was ordered during the summc vhlch Professor Kruger and 

Green spent in Cal ornia, studying and ass ting in the similar work 

of Pre essor Lawrenct Construct on was started in September, and. due to 

he energy and enthusiasm of rotesso: Kruger ind Mr. Grtcn, the m. n a *a-

ratus is already complete and in operat D. That a beam has n 

obta d and brought out of the magnetu field. This ha- lved he 

design, construe on, and gett Lng into op* rat n a fort! Jable array of 

very complicated apparatus, and it is quit, a tri iph to have s cjeded 

so quickly 

he M Bra< I re fed t is George K h nois. 

/, who, twenty years later, played a central >le In ie deaiy 

• uc'ion, and opt Lon of the JO billion-volt prol i a aleratoi at 

the ookhaven Hal a1 Laboratu 

i'Um foi the Bt red n ••«• begun a »t li>*s 

P Of I • * | n ( J t h e m/» S u m i p l r t .1 l \'>. 

ite 1 o p was e> ilvalv irimxlrlnl and modrrm ad. »atni\ b\ *\\i 



18 

H 

With t h e i r 

„ tnd V.nvin. B) l->68. I Ph.D. t h t . l , r e s e a r c h . . 
r e sea rches were completed nr 

e 8 S Ln the c y c l o t r o n l abo ra to ry* 

John M.inl. Jo ined the department in 1917 a„A i i 
»37 and Leland llaworth in 1938 

jhev bui l t a Oockroft-Waltor, type of nuc lear a c c e l e r a t o r . 

i K l , , . cos, Che. * t h r e e Ph.D. t he se s were completed b e " f o r e " Z l e y 

a n d Haworth I c for war r e s e a r c h in 1941. I n m 3 > . g r o u p Q f p h y s i c i s t s 

including lov. backed a t ruck to the door of the Physics Laboratory, 

disassembled and loaded the Cockroft-Walton a c c e l e r a t o r in to the t ruck ' 

and disappeared i n t o the wes t . The machine turned up a f t e r the war in 

highb" s ec r e t Los Alamos. 

Maurice Goldhaber came to I l l i n o i s in 1938. He had been one of 

Chadwick's b r i g h t young men a t Cambridge dur ing the e a r l y days of the 

neutron. At I l l i n o i s , he i n i t i a t e d a f r u i t f u l program in nuclear physics , 

using r a d i o a c t i v e sou rces and r e l a t i v e l y s imple equipment. He and h i s 

physicist wife , Ge r t rude Schar f -Goldhaber , were not allowed to jo in the war-

related r e sea rch p r o j e c t s because of t h e i r fore ign o r i g i n . Goldhaber, 

nevertheless , f i gu red out the c o n d i t i o n s for su s t a ined neutron-induced 

nuclear f i s s i o n and a t t e m p t e d to s ecu re m a t e r i a l s to t e s t h i s ideas and 

calcula t ions in the basement of the Phys ics Labora tory . But he found 

the atom-bomb people comple t e ly un re spons ive to h i s reques t for a l i t t l e 

purified uranium. 

With h i s s t u d e n t s , Goldhaber did a la rge pa r t of the bas ic research 

that was completed in the depar tment dur ing the war and the immediate post­

war years . In the ten y e a r s between 1941 and 1951. he d i r e c t e d the research 

of more :han 20 Ph.D. c a n d i d a t e s . In 1950, he jo ined the Brookhaven National 

Laboratory, where in 1960 he became Head of the Physics Department, and, 

1961, the D i r e c t o r of the Labo ra to ry . 

Donald Kerst came t o I l l i n o i s as an I n s t r u c t o r in 1938, with an 

*tenae deeir< to design and build a magnetic Lnduct Lon accelerator, 

U t e r named the b e t a t r o t With Robert Se rbe r . a young t h e o r i s t who a lso 

J^ned the fac y in 1938, he worl J out the cond i t i ons for a magnet that 
J < f o mmH oU a beam of e. I one Ln a circular orbit cor hundreds 

0 u-n t u r n i . Leas than two y n r . Later, in July, 1940. the Eire! 
e t a >** Ln succeasiui operation. 

* loti waa d >wn .'mil diemanl led Ln L970. 
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Tlu , first betatron was an elegant Little machi 

fflagnot L« »* l c h C h e C U r r e n t l n a s i n 8 le pair of ^ 1 1 ^ " ^ *" 6 l e C t r ° -

^ . t i c B.M. s o distributed as to simultaneously L l f fu tn ' C h a n g i n 8 

o f bending the electrons into circular m o t i o n ) f o c u * t h r e e Actions 

b e a 0 . and accelerating them to an energy 0f two mil l i o n " ^ * ^ 

A s imilar design was used in the second betatron, . 2 0 M e V ™ ^ ^ ' 

i n 1 9 4 , I n the 300 MeV machine buil t after the war a n d ^ ~ 

mst ingeniously separated magnetically the accelerating and g u l d e f.J' 

the reby accomplishing a great saving in the amount of iron required in the' 

._,.oiprating magnet. accelerating magne 

two 

• rating iiiasuc. 

The practical limit on the size or energy of the betatron is the amount 

,n required in the accelerating magnet. Kerst readily carried the first of iron requi 
w —t - _ 0 ™~. Mg.Dl. teaaiiy carried the firs 

MeV machine in the trunk of his car. The 300 MeV betatron required more 

, 300 tons of finely laminated iron. For this reason, acceleration by 
IAI-IV -inHnrMnn PflVP w^v in 1 flrc^P r i r m l a r mo^^^« *-~ *-u . . r .« magnetic induction gave way in large circular machines to the use of the 

synchrotron principle. 

The second betatron, 20 MeV in energy, was installed in 1942 in 

the Abbott Power Plant Building, for want of a better place to put i t . 

The war was on and attention was turned to developing the machine for 

practical use in x-ray radiography. X-rays are produced when the 20 MeV 

electrons are made to impinge on a tiny metal target mounted within 

the doughnut-shaped vacuum chamber in which the electrons are accelerated. 

The betatron thus became an excellent and unique x-ray machine for detecting 

flaws in material or mechanisms equivalent in thickness to as much as twelve 

inches of steel . 

For this practical purpose, the Allis-Chalmers Company engineered and 

bui-lt a push-button 25 MeV betatron. 

Professor R. K. Hursh in the Ceramic Engineering Department 
University did a superb development of a slip-cast porcelain doughnut-
, r TA ha fused for the 

8haPed b, Btron vacuum tube, to which glass arms could 
PUrPose of leading in wires to the electrodes. The tubes ^ J ^ 

—«»tl, sealed off at high vacuum and produced in 1 u a n t 1 ^ ^ g n d 
t u b * "placed a continuously pump*! tub, made of severs 
. . . t*rtMi shape-

»«-i"«Leu a com i nuous i.y KU,,,I 
C y l i l*er. M , 1 . . . . waxed to, d»i to ton a doughnut shape. 
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' ; t w - , s ***ttr* ^0 " O r t ft( I.OS Al ,mo8 In L943 bul t he work at 

t l n u t d * l t h A1,nv i n ^ ' •" ' Karat requieitioned and diverted 
• Al * t h e l M s t o l M,e commercial 25 MeV betatrons, to 

t i rn i x - r . n p i c t u r e a of e x p l o s i o n s . B e t a t r o n s were a l s o d i l t v e i '1 

. , , ick island Araenal Ln i l l . no is and the Picatinny Arsenal in New Fereey, 

AH al m t i n u e d t o m a n u f a c t u r e m a c h i n e s for u s e i n r a d i o g r a p h y and 

r tin apy. 

A goo deal of attention was given at Illinois in the late forties 

to the use of 25 MeV x-rays for medical purposes. The work was led by Dr. 

Henrv Quastler who did some careful experiments on the relative biological 

amma 

hen in use. Pioneering experiments were also done on the distribution of 

x-ray dosage In tissue-like material when irradiated by the very penetrating 

eV x-rays and electrons. Quastler also attracted young physicists working 

a the laboratory into research in medical radiology. Several of them 

later went into important positions at medical centers. Gail Adams went to the 

niversity of California in San Francisco and later to the University of 

Oklahoma. John Laughlin went first to the Illinois Medical Center in Chicago 

and later became Chief, Division of Physics and Biophysics, Sloan-Kettering 

Institute and Attending Physicist at Memorial Hospital, New York. Lester 

aggs and Lawrence Lanzl headed up a research program at the University of 

Chicago and Jaques Ovadia did similar work at the Michael Reese Hospital 

Chicago. 

In the 1940's, 25 MeV was very high energy and the betatron was 

credited with a number of firsts. William Koch did the first photofission 

experiments on the isotopes of uranium and plutonium, during the war and 

under highly secret onditions. Later on the betatron was used to break 

open the extensive field photon-induced nuclear processes by Hanson. Kerst. 

Becker, . ffield and Almy. The first experiments on high energx 

•Ucl B 8cat lg (a( ,5 M c V) were done by Hanson, Lyman and their students 

U8i an elec on beam which was Led out i thi betatron. 

in 1 ,, ,,,,, Axel made a ma,- Improvement in the method oi use 

' -beta a a a photon-monchromator) With t h i s * '-' *• '••••» oi 

* atudant. ha. i.-.i < " « 1 u m q u e contribution, to nuclear 

. cure. 
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w tn the o M*V betatron was compltttd, Lt was Li, camp U m 

hilltt. Important contribution! have been made at Illi o 

r. m ' u s o n P' * « , Ln photodUintegration oi nuclei, and Ln an exten-

w , l i g n l f l e a n t e x p e r i m e n t a on t h e i n t e r a c t i o n s of pho tons and t h e 

| 0 t o p e s ot ogen and h e l i u m . The f a c u l t y i n v o l v e d i n c l u d e d B e r n a r d i n i , 

o l d v a t s e r , Hanson, R o b i n s o n , J . H. Smi th , K o e s t e r , D u f f i e l d , S u t t o n and 

Hummel- Ale . e t h e r about 65 Ph .D. t h e s i s r e s e a r c h e s have been comple ted a t 

he bet t r o n L a b o r a t o r y , a l m o s t e q u a l l y d i v i d e d be tween t h e 25 and 300 MeV 

machines . * 

In the late 1950's, the billion-volt accelerators at the national 

laboratories moved to the center of the high-energy stage. Several of the 

ulty who were working with the large betatron, augmented by later additions 

:o the faculty, formed "user groups" who commuted to the Argonne National 

Laboratory in Argonne, Illinois and other laboratories to do experiments which 

are then analyzed and computed with facilities at Urbana, Goldwasser, 

attenberg and Sard had major responsibilities in these efforts. This 

kind of activity will be intensified as the 200 billion-volt accelerator under 

construction near Batavia, Illinois comes into use. Goldwasser has been involved 

for years in the national planning that has led to the authorization of the 

giant accelerator. In July 1967, he accepted the position of Deputy Director 

of its home, the National Accelerator Laboratory. 

An additional major program in nuclear physics is that of Professor 

rauenfelder, who first came to Illinois in 1952. His style has been to 

maintain a flexibility that has enabled him to initiate research on new 

phenomena and problems quickly and productively. Examples are the Mossbauer 

effect and a wide range of applications, experiments to test fundamental symmetry 

principles, and an experimental search for the hypothetical 

and elusive particle known as the quark. 

^Research with the 300 MeV betatron was terminated in 1969. Use of the 25 MeV 
machine continues. Research is well along on the design and construction oi 
a superconducting linear accelerator whuh can be used for low energy expe 
or as the accelerating element in a microtron design. 



Listed below by oar oi appointment have coi 

mental reeea h I nuclear and p a r t i c l e physics at. I l l i no i s , p o 

E. B Ian 

j . H. Manlev 

y. Shoupp 

I. Goldhaber 

L. J . Haworth 

D. W. Kerst 

E. H. I nan 

J. R. Richardson 

G. D. Adams 

G. r . G r o e t z i n g e r 

L. W, P h i l l i p s 

H. W. Koch 

P. Axel 

R. A. Becker 

: . B. Duf f i e ld 

A. 0. Hanson 

C. S. Robinson 

C. W. Sherv in 

G. F. Tape 

R. D. H i l l 

J . S. Al len 

A. Longacre 

R. L. H u l s i z e r 

W. • J e n t s c h k e 

G. Asco l i 

Lavate l L 

G, B e r n a r d l n i 
- r Idwasser 

j . Koester, J' 

Years a t I l l i n o i s 

1930-1970 

1931-1970 

1937-1943 

1937-1945 

1937-1938 

1938-1950 

1938-1947 

1938-1956 

1938-

1938-1945 

1943-1951 ' 

1943-1945 

1943-1944 

1944-1949 

1949-

1946-1961 

1946-1956 

1946-

1946-

1946-1960 

1946-1949 

1947-1965 

1948-

1948-1957 

1949-1965 

1950-1956 

1950-

1950-

1951-1959 

1951-1967 

1 .1-

Location on Lc /Ing Illinois 

Retired (1970) 

Retired (1970) 

Bennington College 

Los Alamos Scientific Lab 

Westinghousc Electric Corp 

Brookhaven National Lab 

Brookhaven National Lab 

General Atomic, California 

U. C. L. A. 

niv. of Cal. Med. Center 

Ohio State University 

University of Buffalo 

National Bureau of Standards 

Aerospace Corporation,Cal 

General Atomic. Calif. 

Aerospace Corporation,Cal 

Brookhaven National Lab 
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ellent theoretical research in nuclear and particle physics has 

a ompanied and complemented the experimental developments. Most of the 

beoriats came to Illinois early in their careers and rose rapidly in recog-

io: Ma have departed to other leading universities. The faculty on teaching 

30. ent prior to 1970 who have made important contributions to theoretical 

n* Lear and particle research are listed below: 

• 
• 

i 

Years I l l i n o i s Locat ion on I-> vi-.'-g 

3 a r t l e t t 

R Serber 

M Dancoff * 4 

p " ison 

H B 

A t i e c k * 

ohn U t t 

h 

• 
. . . 

+ * 

1930-196 

1938-1945 

1940-1951 

94 1 -194 

1941 1946 

)61 

19-

1 >5 

>7 

>7 

n i v e r s i t y o: Alabama 

Columbia I i.v. 

Died 15. 1 

l \ I v e r a 

I 

c . il 

I I .al 
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I 1-1967 

1960-1967 

1958-

1961-

1966-

1967-

1967-

1968-

1968-1970 

1969-

Bi ikh 

vers J ty Ol ' ;il B«1 

nlvers okyo 

Universi / of Hamburg, 

Univers of Virginia 

I m; h for nuclear physics at Illinois from 1935 to about 1968. 

Le: s take up the chronological thread again. 

The War Years and Reconstruction 

World War II brought a great reduction in the normal activities of the 

depa ne About two thirds of the regular faculty including Loomis. the Head 

of e Department, disappeared into war research and development. The department 

is an enormous load of teaching militai ersonnel who were In 

ra ng on the campus. Acting Head P. G. Kruger had to find teachers for 

eak load of 2400 students in general physics, a load not approached again 

he mid 1960's. Some teacht were re uited from other departments 

e cam Aite an i n t e n s i v e r e f r e s h e r course , professors oi mu 
i : a g r i c u l t u r e , and b io iog ' and some fa< v< did a 1 

able job of teac Ing phys ics to regir is o en unv I l ing so1. 

^Arnold Hordsieck cont ibuted to n le.- I but 1 1 1 led 
n*. -

over mu< o* gi |i< • s c l o s e t o b< Lng a gen, i l i s t i p 

** «odt d r . potniM v Hi was c h a t Ll> * [ • • < a 

•« o hs l rol 

b» . l td c « v di • ! 

<t «• i * 

i lax rtnputti 

e a l l support 



S " ^ ' n d u f i i , , , | | 

*x ' ' t t m n t !, , 0 , 

• f i ^ h s d resigned t h e i r p o s i t i o n ! at I I I i n o I a . , ' A n U m b e r °< 
' ( ) l i S r r 

.,Hawo . n d D . B f f , , „ 
:W ' ' -nglvt l , , , ,.„ ' " a n t 

I. ? r . . . n - - - I f e t o r 1 t , t i ng t h e o r i s t , a - - . . . 

• 31* * ' ( ' ' " l » the d. trtment 
mo s 

Dandoff'a d t h f om 

ttt t , was b u i l t up S t e a d i l y a i , the war at , , „ 
' dL * l r s t m nuclear 

* • S " a b " " 'W ^ ' " l I1 ' l l d i f t , and low tern, rature 

t " * " W i l ^ " ' ' " U n U S U a l a d d l " 0 " • « • made in the case 

^ ' : U J e n t S ' ; *" g 3 g r ° U P o f : ^ n and Austrian s c i e n t i s t s 
„hovere persuad d by t h e m i l l t t ome to the United States as a counter 

•W* t 0 • C l n d u w a s assigned to the Unois E lec t r ica l 

Engineer J Depa: He began B l l p over to th, lotron laboratory in 

the eve s a I was s< n on the Ph s Department s ff. He took a leading 

role . l o t r o • : h and dt clop :u program u n t i l 1956. Then he 

le to go co Hamburg, I man where he di igned and b u i l t a unique, successful, 

and product e 6 BeV e l e c t r o n ai Lei t o r . He b. the Dirt cor of the associ­

ated laborator 1- i as D: (Deut hes Elekti chi i r o n ) . In 1970 he 

vas app ed Dirt to : ( a t a, . : . r land , the Europe n high-ener : 

a eratc i bo ra to r 

The reco ind of t Lenci ;n : un ive r s l l s at t the war c ed 

• great deal to the ncv pol in r a l g sup; ba.-

eaeerch « un. e r a l t 1 f f l c e < aval R h Led way. ttw 

r«t ORR contract i h i l t : . i v t s i " n d t h ' v s 

« " ed u n t i l 1 9 6 8 . The s c o p i • id. i 

Ph tad t ,<j - . - a t . • a a l L««i phyi Th< h * v ' 

• o « of . u p , • • « ' 

• f very f r u i t f u l reaearch in t h e o r e t i c ! nuc lea r and p a r t i c l e physics 
1 iwa. a. , oi . fi.Kibia i ,« P«« < M< le 

.4 1 i ted 1 s N 

"*•* •* to a va l" 
™ — . a. . l l c h t . r . Pr.u.nf. ld.r , Wha.tl.y. John Bl.tt, Chew, and 

[n • • ' 
i In •» ' • ihe« two third. ..( tha stud— *»>» rtc.lvad 

., h *<m 

A 
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11 * C ° U f M ' l n : i1 " ' " e a r c h suppor t came fro 

s e agents, t I a t h e N a t i o n a l Sctenc * < ^ t ^ ^ D e P a r t m e n t ° f 

*n tl * • TO a m i s s i o n . The "Navy n u c l e a r " ' ^ a b U n d a n t l y ' 

h a s a « « • ' — in the h i s t o r y of t h e d e p a r t m e ^ T ^ ' h 0 V e V 6 r ' 

n g a s t rong program oi g r a d u a t e e d u c a t i o n and b a s i c r e sea r ch . 

Another even t which had a s t r o n g i n f l u e n c e on the h i s t o r y of the 

n ive r s i t v and t he d e p a r t m e n t was t h e appoin tment , i n 1947, of Louis J 

Ridenour as Dean of t he G r a d u a t e CoLlege and P ro fe s s o r of Phys ics . In a 

chort and r a t h e r s to rmy f o u r - y e a r p e r i o d as Dean. Ridpnnnt- «i « , ^ „ . . . . 

ro 

-~ - - - — ~ ^ o o ^ ui. r n y s i c s . In a 

ore and r a t h e r s to rmy f o u r - y e a r p e r i o d as Dean, Ridenour played a strong 

t u l e in a number of new d e v e l o p m e n t s m t h e U n i v e r s i t y of which three were 

of great s i g n i f i c a n c e t o t h e P h y s i c s Depar tment . These were the founding of 

the D i g i t a l Computer L a b o r a t o r y and t h e Con t ro l Systems Laboratory (renamed 

Coordinated S c i e n c e L a b o r a t o r y i n 1957) and the i n i t i a t i o n of so l i d s t a t e 

physics in the P h y s i c s D e p a r t m e n t . 

The deve lopment , g r o w t h , and t r a n s f o r m a t i o n s of DCL and CSL would make 

two long and i n t e r e s t i n g s t o r i e s . S u f f i c e i t to say he re t ha t the Physics 

faculty has been i n t i m a t e l y i n v o l v e d i n t h e s e developments . Professors of 

Physics, for example , have been i n v o l v e d in the des ign and cons t ruc t i on of 

the computers c a l l e d I l l i a c s I , I I , and 111 . The D i r e c t o r s of CSL from 1951 

to 1970 have been P r o f e s s o r s of P h y s i c s - - F. S e i t z , F. W. Loomis, D. Alper t , 

and W. D. Compton. D u r i n g t h e e a r l y p e r i o d of CSL when the war in Korea was 

onandmost of t h e CSL r e s e a r c h was c l a s s i f i e d for r ea sons of s e c u r i t y , about 

one t h i r d of t h e P h y s i c s f a c u l t y was t r a n s f e r r e d t empora r i l y to CSL. As 

the emphasis s h i f t e d a l m o s t e n t i r e l y t o u n c l a s s i f i e d r e s e a r c h , under Alpert 
f rciT w i th the Physics Department, 

and Compton, t he s c i e n t i f i c i n t e r a c t i o n of CSL wi tn y 
A Onp niGcisurG i s t h a t 

as well as w i t h o t h e r d e p a r t m e n t s , a c t u a l l y i n c r e a s e . ^ l a b o r a t o r y 

^ v e Ph.D. t h e s i s r e s e a r c h e s i n p h y s i c s have been completed 
r^ T f l ,o f i e l d s of plasma physics under 

and at l e a s t ten were underway Ln 1968* In t h e f i e l d s 
Aar P ro fesso r s r ropsu, 

Professors Rae the r and Bohmer and s u r f a c e p h y s i c s under _ e a r c h 

and 

In 

- o r . Kaether and Bonmer ana • — * d u a t e r e sea rch 

» r l i c h , f o r i r m p l e s , CSL o f f e r s o p p o r t u n i t y ^ ^ ^ D e p a r t m e n t i t 

pe r imen ta l o h v a i c s t h a t a r e not a v a i l a b l e 

elf-

*h ne, ) /2, twenty physics Ph.D. theses had been c 

* 

ompleted in research 
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lyitd u| | o w ! 
nigoraturi l'l,y8h8 

aduat, educat ion ,,nd i< seai , ln solid stau mH 1^ • 
iu state and Low temperatur* 

p , began at tllinoia in 1949 undei the leadership of Frederick Seit2 

" ' ' t U 1 ' U P P ° r t l r ° m L o u i s *"enour in his strategic position 

as D. of the aduate College and has become the broadest and strongest 

p >gram of its kind in any university. 

The seven founders of solid state and low temperature physics at 

Illinois came to the department between 1949 and 1951. Fred Seitz, the leader 

of the group, came in 1949 from the Carnegie Institue of Technology. With him 

came Robert Maurer, and a new Carnegie Ph.D., Dillon Mapother, who initiated 

experimental low temperature physics at Illinois. In the same year, C. P. Slichter 

and David Lazarus joined the department as Instructors, with the ink scarcely 

dry on their Ph.D. diplomas. James Koehler came a year later in 1950. In 

1951, John Bardeen was persuaded to come from the Bell Telephone Laboratories 

to Illinois. These seven men laid the foundation of solid state and low 

temperature physics at Illinois. 

John Wheatley also came to Illinois in the early days of low temperature 

physics at Illinois, in 1952, as an Instructor, but not initially as an expert 

in low temperature research. He was attracted by an interest he had in common 

with Robert Hill, a nuclear physicist in the department, namely the study 

of the angular correlation of nuclear radiations at low temperatures, 

chief problem initially was that neither of them knew much about low temperature 

techniques. Wheatley overcame that deficiency handsomely. The study of low 

temperature methods and phenomena became a passion with him. He ranks at the 

top in the achievement of low temperature, and he has done fundamental and 

unique research, particularly in the properties of liquid Helium-3 and of 

mixtures of lielium-3 and Helium-4. To our great regret, he resigned in 

1967 to go to the University of California at San Diego. 

John Bardeen, before coming to Illinois, had completed at Bell I 

the research on semiconductors which led to the invention ot the trasiatOl 

,j l a l ,he award of a No1 i Prize to Bardeen, Brattain, and Sh« kl 

(1956). At i i imoLs Bardeen was appoint..! |o ln t ly in Phyaica and r l e c t r w u i 
|lnaerlng< to Initiated and developed an excellent and productive eemi 

, );, . i\ n , Lo< a t e d i n t i n Ki< t • • ..i i n g i i i i Lng K« n ch Li >i ** 

Their 



J l 
a o 

. 

I*rd*#n *l*o not 

. 

* v m • 1911 hut • 

te fti > * 

ending of 8 u p , : 

' • r e was TO 

r t of § 
t s . In 

^ W | U ' • Coo P h D 

t ,C t b ^een high S U C C ( . . 

* ' « J P and in s imulat ing 
t of theo i l a n d , a c t f i e i d 

I] and e l s e v i 1 s a p , d and s i g n i nt con t r i bu t i on 

„v and was a pi pa l I ho suarH nf - , . . - _ , ., . . 
a* w ~ ' ^ ^ a i a uniriDUL 

iras .i p r i n c i p a l b i award of a Nat al Medal 
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I c'; U n i P o i S e l t a a ' Bard€ 1 a ron s< u>ol has developed 

i Ld ( ind l c opera .re . v th i a s i s on 

me: xls for t r e a g l a r g e numbers g par : l e s - the manv-bodv 

;-m. The : e a g facu l hr 1 d si it€ has included 

the follov phys 

a r s I Ln< ocat >n Leaving Illir..--.5 

rho on 

1949-

-> 

~> 

er 

off 
G- A. Baym 

. s 
c ?eth k 

Haas 

19 
1960-

19 196 

19 I9o9 

19 

19bb-

l c -

1 19 

. . E n 
?res I ) 

. S v 5r 

a 

B 1 l 

* lob.1 P s l d 

.1 L„ >g„ , , and L«P-

c t i v i t 
,. 1 t 

S • 1 

Wm 
•r* B jke 1< o g 

f # . 1 I nb (I 

I t o I 

• 

I e 
) . D. 

,nd Ptth 
• 

A mil 1 « h ' ' 

1 

• 
- • • • - • * 

i*£i 



• * R # n t a l i 0 1 l t m t t • * L ° * I i p t r a t u i e . e „ has cov ed a •--^c*^ii nas covered a 
subjc 0 | L n l 

• t t t t p h y t • have Inc luded the .1 b a i u | , ^ ^ "° 

Ulat01 Ut ' * ,mi C W Loni L 
' ' C! r ° n r a n a p 0 1 « — * • - e las t ic and plastic 
a is, the thermal condi y a n d s p e c i l h e a t Qf 

t h e ° P ^ P 1 e S ° ' S O l i d s ' « « n e t >ropert : S , the e f f e c t 
o f h : UM ^ l d i a ° n 0 n C * • and the behav io r of s o l i d s 

h i g h P 1 " U 1 I n l ' l a r g e S P e c ! K ' equipped l a b o r a t o r i e s for low 

temperature i s e a r c h t h e top ics of i n v e s t i g a t i o n have inc luded the p r o p e r t i e s 

s u p e r c o n d u c t o r s , normal m e t a l s , and l i q u i d he l ium, and the behav io r of 

ma te r i a l s c l o s e t o thermod lamic c r i t i c a l p o i n t s . 

There have been 21 e x p e r i m e n t a l i s t s on the t e a c h i n g f a c u l t y in t h e s e 

f i e l d s , of whom 19 were w i t h us in 1968. Each works more or l e s s i ndependen t ly 

with h i s group of s t u d e n t s , bu t o v e r l a p p i n g i n t e r e s t s lead to many s t r o n g and 

f ru i t fu l i n t e r a c t i o n s . The d i s t r i b u t o n of t he f a c u l t y in t he two a r e a s in 

the order in which t h e y j o i n e d t h e d e p a r t m e n t i s as f o l l o w s : 

So l id S t a t e 

R. J. Maurer 

C ?. S l i c h t e r 

D. Lazarus 

J« 5. Koehler 

C. B rown 

P. Handler 

R. 0. S ns 

C P. Flynn 

w- • • Compton 
A Granato 

• J- Stapleton 
M- V . K l . B 

l l r a an 

M 3 a | 

WiJ m§ 

1949-

1949-

1949-

1950-

1953-

1956-

1957-

1960-

1961-1970 

) 6 1 -

1961-

1962-

963-1968 

6-

> 6 7 -

Low Temperature 

D. E. Mapother 

J . C. Whe Ley 

D. M. Ginsberg 

A C. Anderson 

C. B. Sati rthwaite 

J. M. Mochel 

1949-

1952-1967 

1959-

1961-

1961-

1966-

*— tt 



Ph .it in Ld a te i s hav< I so icper Lnu 1 

t irch \ h pro! partn s, p a r t i c u l a r l y w 

H. ( Di Cru ca l Engi i g, . p i ropei & of a Is 

( Sah, El r i c a l ] ng, i r 8 

N. Hol ik, hi ' i i il Engin , sem >nd 

I • F >st, ited Sc net surface propert ies of metals 

Ehrlich, Me Llurgy and I sur i phv s and chemistry 

R. . Pea ^ek. Coordinated I ab, t h i n f i lms 

Supp t ing \_ and -«. r a 

A modern phys s depar nent and laboratory depends greatly on the 

supporting ser\ es of its techn ! secretarial and business staff. When 

Loomis came to Illinois in 1929, services wer provided b one secretar 

three mechanics and lectui demonstration assistant. In 1968 the sup­

porting staff consisted of appr im Ly 95 nonacadem and professional 

staff distributed among the categ s of bus s managers, secrel al -

clerical, mechanics, draftsmen, ele and a, lerator techr Lans, 

glassblower, cryogenics techni( ans, storekeepers, 1 ire room and teaching 

laboratory assistants, p nting equipment operators, computer programmer 

nuclear data analys g profe lor I engine E and pn: 

Two highly competent women have ô  pied I e posit an of dep. ental 

secretary since 1912, Mr.- Delia Mae Rogers M own from 1912 to -3 and 

Mrs. Bess Matteson since 1959. Mrs. Matteson v t sc 

betatron Laboratory from 1951-1959. Secret L s s in 1968 i 

a total staff of 1 . A most important ad t to t ie i - e 

printing shop originally se up b\ Mi Margar< Ru Ln 1 and man I 

since 1964 by Mrs Naomi Garman. Both of t m have p 

editor il service as veil as ma oi t . piI >pera 

Ralph F. Fl a played a 1 ding >le in bi i many o: 

suppoi ng servi II. came to the betat i i itoi . . I on a 

the beginning c ruct n oi th< l-.bc i ti th< 100 \ 

In i e becanu 'lie B ss Manage oi th< Departnu i ., | 

of : i iit the whole i »t* 

o nana I - i \\< i o f pui ias i . pi i 



• • * > ** , u v u U n u n u l M l u h * < *» ' ' m« p . - m, i, ( o n t r e c l end gr 
"t*< w l t h M n u ^ • P ^ n d t n t eervica gi P8 (oi the b e t a t r o n Labo toi 

at PhN ' rtP« ^ n a . Ln anl L< Lpai Lon ol , , 0p i.In f c h f 

Ktti U l i *< *»••" i .«boracorj Ln L9< . F lora assembled and t r a tnad a 
bus iness St l i t , w i th Fames P< e as 1 i . , , 8 8 Manag. , , which smo hly took 

0 V t I the bi LMaa o p e r a t i o n s Oi the new laboratory as it becai Ln >erv nt 

0 : th i Phya i s it mi * 

Fred Wi and Prank itt. who occupy positions designated Physical 

Sciei e Technical pervisor, have provided essential expert services to 

the Department and the Materials Research Laboratory. Wise has been in 

harge of shop services since 1959. Win came to t lie department in 1950. 

He is an inventive designer of cryogenic and vacuum equipment. His most 

widely appreciated contributio was the early development of a steady supply 

of liquid helium, which is required as a refrigerant by solid state and low 

temperature researchers continuously at the rate of hundreds of liters 

per da> 

The Problem of Spa^• 1 or the Physics Department 

The Physics Laboratory at Green and Mathews Streets, completed in 

1909, provided ample space for the Department until about 1938. At that 

time the Department secured a gar on Goodwin Street to house the 

cyclotron. It was modified and expanded, and named the Nuclear Radiation 

Laboratory. From 1932 to 1954 a aeries of alterations in the Phys 

Laboratory brought marginal spue in > use as research laboratoi 9 and 

offices until every nook from basement to attu was ( nverted into 

usable space. The net assignabl- space grew to a total of about 65,000 

square feet. 

A State appropriation of $1,500 000 was ec red in L945 to build 

the 300 MeV betatron and the Laboratoi Ln stadium Di ive to hou I 

betatrons. At Kerst \s Lneiatcnc< , the building was named the Phy< 

Research Laboratory, r hai tn Betatron laboratory he pi llctad 

that the building would out l I the l>< it rone • 

"Afte, Ralph Flora's death, Ln L9I •*•• p«' b* c a m i thi Bul # M 

M*nager for Depai went 



1,1 th0 l950's' "lth llsl wrolUtftti . d the dev, opment of solid 

•tati research, the m EOJ a ditional sP« , had become re Lly acute n 

1957 an appropriatJ I v >btaim to build half Oi a Ph Building on 

Green Street, east of Goodwin Street. e entire bi lding was planned in 

I and one half was built. Lta west wall consisting of che exposed 

te blocks which later became the walls of interior rooms. The half-

building was occupied in 1959. The second half was built in the 1961-63 

biennium. It was occupied in Septembei, 1963 and the old building, the 

Physics Laboratory, was vacated. The new Physics Building contained approxi­

mately 113,000 square feet of usable space and was built at a cost of 

approximately $4,300,000. 

During the seven years between planning and o^.upation of the 

Physics Building, 1956 to 1963, the Department and its work had expanded 

in all respects by more than the increase in usable space provided in the 

new building. When all came in who had remained in the old Physics 

Laboratory during the construction of the second half of the new building 

the Department was about as crowded for space as it ever had been. 

The situation was relieved by the building of the Materia" Research 

Laboratory, completed in 1965. It is a research laboratory r solid state 

sciences and is connected to the Physics Building. About halt of its space 

was allocated to Physics facult\ and graduate students in solid state and 

low temperature physics. Four other departments also were ass d space 

in M.R.L. 

Fred Seitz took the lead Ln establishing the Lnterdepartmc tal M.R.L. 

With great effort, skill and endurance he brought about an arrangement Ln 

which the Atomic Energy Commission and the Advanced Reseai h V s 

Agency of the Department of Defense, through two contracts, support d bo h 

a broad research program and tin amortisation of most oi the cost oi t 

build ig. in 1963, as Se I I z d engaged from a.tive participation Ln the 

vork of the Physics Department and Materials I seat.u Laboratory, - ^ 

Heurei was appointed Directoi oi M.Ri and G< rgi Russell invami the 

ate In (oi. 



Numbers o£ Crjulu.r 8 in Physics , l l u n o i 

J The Pri v tact ion ,nui J U M t | , Lcat ion of t h e Department has always 

b e e n education. Sin< tin first course Ln physics was introduced by 

Stiltaan Robinson in 1870 good teaching has been stressed Th 
xtssea. The program in 

1965 ranges from introductory physics courses in which approximately 2200 

students enroll each semester to Ph.D. thesis research in which approxi­

mated 150 students are engaged at any time. A major aim in all of the re­

search which has been undertaken in the department has been to provide Ph.D. 

candidates with the knowledge which will bring them to the frontiers in their 

special fields and the experience which will enable them to carry on the 

advancement of their f ie lds . 

The f i r s t bachelor 's degree in physics was awarded in 1923. Through 

June, 1968, the to ta l number of baccalaureates was 1012. The rate in the 

late 1960's is approximately 65 per year. This is somewhat more than one 

per cent of the national output of bachelor's degrees in physics. 

The Ph.D. degree in physics has been awarded to 509 candidates, 

including the June, 1968 c lass . The f i r s t two Ph.D. degrees were granted 

in 1910, the 100th. in 1943. In the late 1960's about 40 Ph.D. degrees 

in physics are awarded per year, which is approximately three per cent of the 

national output. 

A kind of education which has expanded greatly since World War II is 

postdoctoral education and research. Since 1946 more than 300 young Ph.D.'s 

mostly from other univers i t ies and many from abroad, have held research 

appointments in the Department for periods of one to three years. 

The purposes of these appointments are the acceleration of the research program 

and the further education of young physicists, m each appointment both aims 

have usually been realized. Hie postdoctorates have contributed a great deal 

to the research accomplishments of the Department and have gained confidence in 

their ability to strike out Independent ly Ln research. We can add them to 

the educational output of the Department. 

| There i . one more kind of ••* -u-" «°« •***' a ^amUkX **** 
,. . ,,hn i ises to wide 

•one i t . t h . young f .cu l tv ,n .»b . rvho r t s< «tde 



n . the on nun, . and condil p r o v l d . d | j y ^ ^ , ^ 

a h tnn - - into high p tion other university ot , ;m ,., r 

T { Uwlty * l c h nPP< , , , , r i n t h i f l - t o r , contained a number 

K a n p l 6 particularly i ng the tb >ret al physicists. Another impressive 

gro l i ; U b e l < * onaiata oi Eormei ulty members who, i n 1968, ho ld 
admin i t l v t p Ltiona which a r e n a t i o n a l Ln scope. I t i s not far from the 

fact to Bay tha t each he ld h i s ! f i r s t f a c u l t y p o s i t i o n a t I l l i n o i s , with the 

M eption of S e i t z , who was a p p o i n t e d Head of Department a t the Carnegie 

In s t i t u t e of Technology a t age 30, seven y e a r s be fo re he came to I l l i n o i s . 

Former Young F a c u l t y Members Now in N a t i o n a l Admin i s t r a t ive Post 

R. B. Duffield 

Years a t I l l i n o i s 

1946-1956 

Position in 1968 

Director, 
Argonne National Lab. 

M. Goldhaber 1938-1950 Director, 
Brookhaven National Lab 

E. L. Goldwasser 1951-1968 Deputy Director 
Nat ional Accelerator Lab. 

L. J. Haworth 1938-1947 D i r e c t o r , 
Nat ional Science Foundation 

W. Jentschke 1950-1956 D i r e c t o r , 
DESY, Hamburg, Germany 

H. W. Koch 

F. Seitz 

1944-1949 

1949-1965 

Di rec to r , 
American Ins t of Physics 

Pres Nat. Academy of Sci. 
P r e s iden t , Rockefel ler U. 

G. E. Tape 1945-1950 Commissioner, 
Atomic Energy Commission 

So, dur ing the 100th yea r of the 
U n i v e r s i t y , the Physics Department graduated 

I t a l s l t * 1000th Bachelor of Sc i ence and i t s 500th Doctor of Philosophy, 

appointed i t s 300th p o s t d o c t o r a l r. earcli a s s o c i a t e . Members oi the c u ^ 
h a v « t y p i c a l l y come in as young Mil and t> Llj ** , i s e n ' l> " * ' " " ^ j 

the aPe i f i . l d . . Some w a r . n o t bar , to M l * " t ' ^ ^ 

e r a i . y and oi Phys ics ... tl.. U n i v e r s i t y , bul the) • 
1 0 ' • ' and recoi I of ac mpliehmonl ot s g r e a t ivpartmen • 
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