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The View From Roberts Hall 
The blanket of snow 
which has covered 
the campus and most 
of the eastern states 
well past the vernal 
equinox seems to be-
lie the fact that 
spring vacation is al-
most upon us. Before 
we realize it, another 
academic year will 
be over and another 
class of outstanding, 
well-trained young 
men will have completed their studies at the col-
lege. Before that happens, as they well know, they 
have before them some ten weeks of intensive prepa-
ration for their final and comprehensive examina-
tions. Similarly, while we are making progress on 
our plans for the future of the college, they are, like 
our campus, still in a dormant state but spring 
will soon be upon us. 

Since my year's end report, the Faculty has 
adopted a report on "The Guide" for the planning 
of the future of the college. This faculty report 
noted that additional information about the college 
is required before we can make firm plans for the 
future. While there was not any over-all agreement 
among the Faculty with "The Guide," certain points 
of agreement emerged. These were that the size of 
classes in freshman and sophomore courses was be-
lieved by many to be for the most part too large, 
the admission of properly qualified transfer stu-
dents into the upper classes would be desirable and 
closer co-operation with Bryn Mawr and Swarth-
more offers new possibilities for the future. 

The Faculty report then recommended that two 
important further studies were necessary and 
should be undertaken immediately. Consequently, 
one study will concentrate on a close look at the 

Roundabout 
• Larry Forman, one of the best basketball players 
ever to wear the Scarlet and Black colors, was 
named to the Middle Atlantic Conference All-
Southern College Basketball Team as this issue of 
HORIZONS was going to press. Earlier the slim 
forward had been named to the Greater Philadel-
phia District Small College All-Star squad. Center 
Tom Del Bello received an honorable mention on 
the MAC team. 

• The Cope Fellowship, highest scholastic award 
given by Haverford, goes this year to Brownlow 
M. Speer, philosophy major and former editor of 
the News, from Pittsburgh, and Robert S. Miller, 
political science major from Lexington, Ky., who 
won the Freshman Math Prize. Both made Phi 
Beta Kappa in their junior year and have been 

present situation at the college to see what our 
problems are and what we can do about them by 
making internal changes, without deciding at this 
point about the size of the Faculty or the student 
body. A second Faculty committee will begin work 
on as complete a statement as possible on what the 
optimum educational plan of the college should be. 

At the March meeting of the Board of Managers, 
I recommended that the college adopt a new policy 
of accepting transfer students for the upper classes 
with the understanding that the Admissions Office 
put this policy into effect as conditions permit. The 
Board approved this policy on the assumption that 
it would not materially affect the size of the student 
body. I have conferred with Presidents McBride 
and Smith on ways of increasing co-operation 
among the three colleges. 

We are also progressing with our planning for 
new facilities for our science departments. After 
two recent, exciting sessions between the Adminis-
tration and the architects, we are ready to present 
to the Resources and Development Committee of 
the Board what we hope will prove to be an excel-
lent solution for our immediate needs. After we 
have decided on any firm plans, you will be hearing 
about them. 

Finally, one of the most difficult and vital prob-
lems which has to be decided before spring has 
passed is the selection of the new freshman class. 
This year, Mac's perennial task will be harder than 
ever. He must choose the one hundred and twenty-
five best men for Haverford out of a total number 
of applicants which already exceeds 650. 

As with the seasons, the view from Roberts Hall 
is always changing. This year, all signs indicate that 
the changes of spring will burst upon us faster 
than ever. 

HUGH BORTON 

March 24, 1960 

prominent figures in campus life during their col-
lege careers. 

• Phil Krone, the newly elected Treasurer of the 
Students' Association, will go to Washington this 
summer as a public relations assistant to the Demo-
cratic National Committee and to the Convention 
in Los Angeles in July. The Chicago sophomore, 
who plans a political career, was a U. S. Senate 
page before coming to Haverford. 

. . • 

Correction, please: In the last issue of HoRizoNs, it 
was erroneously reported on page 4 that "The prob-
lem of overcrowding exists in Barclay and Leeds. 
. . ." This should have read "Lloyd" instead of 
"Leeds." We sincerely regret our error. 

Entered as second-class matter at the Haverford Post Office, Haverford, Pennsylvania, July 29, 1959. 
Published quarterly by Haverford College, Haverford, Pennsylvania. 
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To many, a scientist is a man barricaded from the world 
by test tubes and other laboratory equipment; or, alterna-
tively, a technician bending all his efforts toward putting 
into orbit mice, monkeys, and men. It is encouraging to 
have evidence from Fay Selove, associate professor of 
Physics, that Haverford's students in the sciences can go 
far while still building their knowledge and understanding 
of a wider world. 

Louis Green, our professor of Astronomy, has gone far 
—from interstellar space to the interior of the atom—in 
search of principles governing the behavior of matter 
which are the joint concern of astronomers, chemists and 
physicists. We like to think that Haverford has a man 
seeking a unity in these diverse fields. In these days of 
supermarkets and super-research laboratories, we also like 
the idea that a single scientist can enlist the interest and 
help of many agencies for his project. It supports Haver-
ford's Friendly belief that the individual is important—that 
quality need not necessarily involve the large economy-size 
package. 

For some time we have wanted to present Haverford 
from the undergraduate point of view. Tom Henderson, a 
junior who has contributed a great deal to the College 
community, has amply justified our faith in his ability to 
make a fair and frank appraisal. On page seven we move 
toward another long-term objective—to deal with some of 
the accomplishments of our distinguished alumni. 

As we write this, the long winter is ending, the Hood 
Trophy hangs in perfect balance, and six athletic squads 
are preparing for the new season. We hope that our story 
and pictures will recall for you the pleasure of filling your 
lungs and stretching your muscles in the springtime. 

WALTER C. BAKER, Editor 
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THE SCIENCES 

AND THE HUMANITIES 
by FAY AJZENBERG-SELOVE 

The annual Faculty-Board of Managers Dinner was held at the College 
January 22. One of the speakers that evening was Professor Fay A jzen-
berg-Selove, of the Physics Department. The editors of HORIZONS feel 
that her words were so important, and her meaning so clearly phrased, 
that we are reprinting her talk in full. We feel that readers will feel, as 
we did, that this is more than a talk. It is not a lecture, nor a mere after-
dinner speech. We feel this is as concise and, at the same time, as beau-
tifully phrased a statement of the relationship between the sciences and 
the humanities as we have ever seen. We think these are important 
words, not only for readers of HORIZONS, but for all persons. It is in this 
spirit that we are passing Mrs. Selove's words on to you. 

I should like to address myself tonight to two 
questions: 

1. Are the sciences a proper part of a liberal arts 
college? 

2. If the answer is yes, can liberal arts colleges 
train scientists well? 

In trying to answer the first question one should 
start with an understanding of what science is, how 
scientific work differs from or is similar to human-
istic studies, and what manner of people scientists 
are. Most of my remarks will be from the point of 
view of a physicist but generalizations can be made. 

I think that it is fair to say, although it is much 
simplified, that the picture most people have of 
scientists is of narrow, amoral technicians dedicated 
to the construction of a mechanistic society. And 
the picture of science is that of the main contribu-
tor to material progress and, at the same time, to 
efficient destruction, so efficient that it is not fully 
understood. 

Most of you have probably seen the clever ad on 
the back page of the last (January 15, 1960) issue of 
the News: it calls for Engineers, Mathematicians, 
Scientists to join GLEE, "General Lethal Engi-
neering Enterprises," to work in Operations Re-
search: how to achieve greater genocidal efficiency 
per defense dollar; Microbiology: research toward 

-4-% Mrs. Selove holds a "chalk-talk" session in the physics lab. 

a clean, radical-specific, bubonic plague organism; 
and many other programs. The ad is a clever one 
and it effectively directs sarcasm at the cheery em-
ployment ads of the gigantic corporations which 
work on technological problems for defense agen-
cies. I have the uncomfortable feeling, however, 
that in the mind of the public and in the reports 
of the communication media, science and defense 
technology are equated. And once this equality has 
been accepted, then the feeling grows that science 
may be necessary for survival but that it is hardly 
civilized. 

Now, of course, I do not mean to deny that peo-
ple who by the most absolute standard may be 
called scientists work, and work effectively, in 
technological areas. A scientist, as any other man, 
is pressured by the interests of his society, by his 
own interest—and by his limiting ability. Some 
Great American Novels are not being written be-
cause of immediate requirements for comfortable 
living met more easily on Madison Avenue or 
Broad Street—and some are not being written be-
cause the man is incapable of writing a great book. 
And similar statements could be made about the 
Universal Law of All Phenomena, which is not be-
ing found by the unbasic scientists—or, for that 
matter, by anyone else. 

But leaving these matters aside, the science that 
is relevant to a seat of learning is as different from 
operations research as the study of literature is 
from the problem of writing advertisements. The 
study of science is the study of an important seg-
ment of knowledge. 
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People can express themselves in many ways: in 
literature, in music, in the arts, in science, in pur-
suits of all kinds. A civilized man, insofar as he is 
capable, should try to experience various fields of 
endeavor and, to the fullest extent possible, to un-
derstand the many facets of the world around him. 
He will be the poorer if he tightly restricts his in-
terest to one area or another. A scientist with no 
understanding of humanistic contributions can only 
make a technician's contribution, and is mentally 
a cripple. But the humanist who dismisses science 
as a mechanistic technique is incompletely civilized 
in an era where scientific ideas have had such revo-
lutionary importance. 

In a college, in a university, the criterion for a 
desirable area of study is whether it is concerned 
with greater understanding, with a search for 
unity, and with creation. The humanities qualify. 
The sciences do also. Both are liberal arts. That the 
sciences are liberal can readily be shown: democ-
racy is a sine qua non of scientific thinking nur-
tured by a respect for honest opinion, for facts, for 
new intelligence—without regard to national or 
political or racial boundaries. There is no greater 
joy than at the appearance of a bright young sci-
entist with original ideas, and no greater pleasure 
that at communicating freely and cleanly with sci-
entists all over the world. That the sciences are arts 
can be seen also if the act of discovery is under-
stood as an act of creation which is in part emo-
tional and not directly based on previous rigid 
knowledge. 

In our unstable environment all persons who 
can, should think, and in thinking should have as 
background material as much as possible of human 
experience. Scientists and humanists should share 
their resources—and this can be done best in a 
scholarly community. Specifically scientists who 
increasingly play important roles politically should, 
in addition to civilizing humanistic knowledge, be 
acquainted with the thinking of the social sciences, 
with philosophical thinking, with the ways in which 
ideas are expressed effectively, with the ethics that 
require men to use reasonable means to attain a just 
end. Sometimes this knowledge is an integral part 
of a man, but usually an initial push is necessary. 
Much time is required for a student of science to 
learn its language and the information previously 
gathered. It is in a college where the humanities 
are as vital as the sciences, that the scientist and 
the humanist can both learn to be whole men. At 
least they can, in principle—if they wish to do so. 
It is important that the idiotic rigid division of 
humanists and scientists disappear. 

Now, I would like to assume that it is clear that 
scientists should be civilized and turn briefly to the 
second question. 

Can liberal arts colleges do a good job of train-
ing scientists—and here I mean training them in 
scientific matters. Before I do, perhaps I should 
introduce a slogan which is being carried around 
by the physics grapevine, and which shows that 
humanistic beatniks and existentialists have noth-
ing on us. The slogan is "If a thing isn't worth 
doing, it isn't worth doing well." Of course this has 
no relevance to the subject of my next remarks  

since I strongly feel that science should be taught 
well because it is exciting and important. 

One obvious way of measuring training achieve-
ment is to see what Haverford science graduates 
do. In particular there is information on the 1954-
1958 period; information obtained by Walter Baker. 
In that five-year period one out of four Haverford 
graduates had majored in the natural sciences. 
Questionnaires sent by Mr. Baker were answered by 
over 90 per cent of these graduates. Of these, ap-
proximately 93 per cent are or have been in gradu-
ate or professional schools. This seems to me to be 
an outstanding record. In the sciences, advanced 
studies are a requirement for doing non-routine 
work and Haverford training seems to be extremely 
successful in preparing men for these studies. Of 
course one should look not only at percentages but 
also at the quality of the advanced schools to 
which our graduates go, which is very high, and at 
the large percentage of our graduates who are hold-
ing or have held national fellowships. 

Perhaps I can go away from numbers and men-
tion the history of one of our 1959 science gradu-
ates—a physics major. While a junior he decided 
to build a sub-critical reactor for a senior thesis 
and use it to make radioactive isotopes. After our 
initial shock and six months of all engulfing red 
tape, the college obtained over 5,000 pounds of 
uranium worth approximately $100,000 as a long-
term loan from the Atomic Energy Commission. 
The senior then designed a suitable way of using 
the uranium, bought a $10 used olive barrel to 
house it, found out that the barrel was too large 
to go through the laboratory door, swore, took the 
barrel apart and rebuilt it with the counsel of Clay-
ton Holmes, spent an unpleasant month or so mak-
ing it leak-tight (water is an integral part of the 
reactor system), and then completed an extremely 
good thesis using the reactor. It was in fact such 
a creditable piece of work that a shortened version 
of the thesis will be published in next month's 
American Journal of Physics, under the young 
man's authorship. We graduated him just in time—
he had just figured out how to make the reactor 
go critical! 

I think that it is interesting to see what hap-
pened to this young man: he was awarded a Wil-
son Fellowship, a National Science Foundation 
Fellowship and a number of university grants. He 
was accepted for graduate work by the three lead-
ing schools to which he had applied. He decided to 
go to Caltech where he is now a first-year student, 
taking almost entirely second-year courses. A re-
search topic has already been suggested to him by 
his professors, which would involve his setting up 
the equipment for a new research program at Cal-
tech. This unusual suggestion to a first-year gradu-
ate student derives from some exciting basic re-
search in neutron physics which he pursued last 
summer at the Los Alamos Scientific Laboratory. 
His work there will lead to a paper in the Physical 
Review. 

What delights me most about this young man, 
however (he is now barely 21), is that he is thor-
oughly civilized. Of course most of the reason for 
this lies in him, and in his live, cultured family, but 
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I think that Haverford did not hurt him. He speaks 
with delight of his experiences in the humanities 
and social science courses. He is an opera buff. He 
is concerned with the world about him and well-
informed about it. He reads the New York Times. 
He is a liberal arts scientist, a committed and in-
teresting person. 

There are many other examples which could be 
mentioned of other outstanding students in physics 
and in the other natural sciences. 

The science program at Haverford is successful 
because of a number of factors. 

1. The extremely high quality of the students—
in particular, the number of very bright stu-
dents who are also highly motivated. 

2. The quality of the Faculty—and in particular 
their joint concern for both teaching and re-
search. There is no need to praise the im-
portance of good teaching—that is obvious. 
But research in the sciences is an integral 
part of live, well-informed, authoritative, in-
spiring teaching. And there are important 
side benefits too: good scientists are not at-
tracted to places where research is not en-
couraged; research facilities at the college are 
also used in student training—and are of 
primary importance in project courses. A sci-
ence professor who is also research motivated 
can infect his students with excitement and 
inform them of the newest frontiers—which 
are often the most enthralling. Such a pro-
fessor can also provide his students with a 
high degree of scientific sophistication. He 
will know of the men at the universities with 
whom a particular student could best work. 

Alumni Achievements 
Gerald C. Gross, '26, was recently elected Secretary-
General of the International Telecommunications 
Union, one of the oldest of the specialized agencies 
of the United Nations. 

Mr. Gross graduated from Haverford with a 
B.S. degree. While at the College he participated in 
the design, construction, and operation of the cam-
pus radio station, one of the first of its kind in the 
country. 

A native of New York City, Mr. Gross served as 
a physicist on the staff of the U. S. Bureau of 
Standards, later was with the Federal Communica-
tions Commission, and during World War II served 
with the U. S. Navy, reaching the rank of Captain, 
and serving in the Mediterranean Area, American 
Area, and Far Eastern Theater of Operations. 

He is a member of Phi Beta Kappa, the American 
Institute of Electrical Engineers, a Fellow of the 
Institute of Radio Engineers, and a member of the 
American Rocket Society. 

3. A third factor—and one of extreme impor-
tance—is the Philips program which brings, 
among other benefits, outstanding scientists 
to the campus. These men contribute essen-
tial outside stimuli and permit the students 
to become acquainted with leaders in their 
chosen fields and with the ways in which 
they think. This program makes an enormous 
contribution to the excitement of the science 
program at Haverford and to its effectiveness. 
The Philips program erases one of the strong-
est disadvantages of science at a college—
namely the existence of small, often homoge-
neous, departments. One of our recent Philips 
lecturers in physics, the President of the 
American Physical Society, who was also a 
lecturer two years ago, mentioned somewhat 
wryly that he has more communication with 
our undergraduates than with those at Mas-
sachusetts Institute of Technology, where as 
a distinguished professor he teaches graduate 
courses. 

4. Finally, the metropolitan facilities—in par-
ticular the science departments at the Uni-
versity of Pennsylvania—contribute another 
source of stimulation. Some of our particu-
larly bright undergraduates take graduate 
courses at Penn, courses which we could not 
afford to offer here, and, as a matter of fact, 
do outstandingly well on them. 

In conclusion then, I believe strongly that in a 
liberal arts college of the quality of Haverford the 
sciences and the humanities can and should mix 
and can contribute to all participants an awareness 
of the culture of our world. 



"The dominant factor in my decision to come 
to Haverford was its academic reputation." 

WHAT'S RIGHT- 

"Many of the strengths also contribute to the 
weaknesses which exist here." 

"Learning is accomplished at an informal 
level." 

"At the heart of this emphasis is the student 
Honor System." 
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AVD WRONG WITH HAVERFORD 
by TOM HENDERSON, '61 

"Life becomes a set pattern of study and eating." "It is very easy for a student to become so en-
grossed with 'getting grades' or just keeping up 
with homework that he loses contact with the 
rest of the College." 

EDITOR'S NOTE: At our request, Tom Henderson, '61, has written the fol-
lowing article. We asked him to give his impressions of the College as he 
sees it. We did no editing; the article appears here just as it came from 
Tom's typewriter. As a bit of background information, Tom lives in 
Paullina, Iowa, where his father is a farmer. A Quaker, Tom attended 
Scattergood School in Iowa. Since coming to Haverford, Tom has been 
a football letterman, a member of the junior varsity basketball squad, 
the Students' Council, and the Glee Club. He was elected president of 
the Students' Association as this article was going to press. 

The dominant factor in my decision to come to 
Haverford was its academic reputation. I had heard 
something of the Honor System, the freedom al-
lowed students, etc. but these were of secondary 
importance. After having been here for two and a 
half years my respect for Haverford academically 
has not diminished, but I now realize that the 
School has much more to offer. Other factors con-
tribute to heightening the academic benefits, and 
also to helping the student develop a broader per-
spective from which to tackle numerous problems 
beyond the academic world. 

Learning is accomplished at an informal level, a 
process facilitated by the small number of students, 
and the low student-faculty ratio. Such a structure  

helps to make possible the large number of courses 
which are run on a seminar basis. In a small class 
each student has the opportunity to express him-
self. He learns to think quickly and critically. The 
ability to communicate ideas is an important part 
of learning and improvement along this line is made 
possible by this type of class organization. Not all 
professors take advantage of the seminar, nor do all 
classes lend themselves to it, but where used it has 
great value. 

A demonstration of such value occurs in the 
Freshman English course which combines a larger 
seminar with the small four-man tutorial session. 
Here, in his freshman year, the student must learn 
to criticize objectively the ideas of others and to 
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"After two and a half years at Haverford I 
	

"The individual freedom allowed here gives the 
have come to realize that extracurricular ideas 	 school much of its vitality." 
are important. . . 

defend his own opinions. Experience gained in this 
manner proves invaluable in advanced courses, as 
well as discussions outside of the classroom. 

Classroom work is supplemented by the discus-
sions which go on informally in the dormitories, as 
well as the frequent opportunities for discussion 
with the professor on an informal basis. Through 
such discussion it is possible to ask questions for 
which there is no time in class. Most students have 
discovered some member of the faculty with whom 
they can and do discuss problems and issues. All 
too often this is limited to a department or to just 
one man. But the opportunity remains and can be 
used to advantage. 

The opportunity for intellectual challenge is bal-
anced by the large number of active organizations 
on campus to meet the other interests of the stu-
dent. The Glee Club, radio station, college news-
paper, drama club, Students' Council, sports, and 
numerous other clubs and committees meet the vari-
ous needs of an individual. In many cases they are 
supplementary to the scholastic work but often 
they are just outlets for interests. Sports activities, 
in contrast to some schools, are one of many activi-
ties and are treated as such. Since they involve a 
high percentage of the student body they generate 
a great deal of enthusiasm but seldom become the 
all-consuming activity of an individual. 

The individual freedom allowed here gives the 
School much of its vitality. Each student is respon- 

sible for his own actions and is allowed to conduct 
his life much as he pleases. Individuality is stressed 
in both the academic and social life of the College. 
At the heart of this emphasis on the individual is 
the student Honor System. Under this System the 
students accept responsibility for their conduct 
academically and socially. It allows greater freedom 
in the formal aspects of scholastic work, such as 
taking exams, and heightens the informality of the 
school. The professor does not have to be concerned 
with many of the mechanics of academic organiza-
tion and can concentrate on teaching. In place of a 
labyrinth of administrative rules and regulations 
the student finds he must depend on his own hon-
esty. 

On the social level the Honor System gives stu-
dents extensive freedom. As a result he may enter-
tain girls in his room, and come and go as he 
pleases—again the dependence on the student's own 
responsibility. Having been especially close to the 
Honor System by being on the Students' Council 
for the past two years, my respect for its success 
has increased. Here is a recognition of the individ-
ual and, I think, a contribution to a great value of 
Haverford College. 

I have painted a rather bright picture of the Col-
lege, one that I am sorry to tarnish. But many of 
the strengths also contribute to the weaknesses 
which exist here. The emphasis on the individual 
has resulted in little feeling for the community as 
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While the opportunity still exists for informal 
	

"Most students have discovered some member 
liscussion . . . it is often limited to a small 

	
of the faculty with whom they can and do dis- 

ircle of friends with similar ideas. . . ." 
	

cuss problems and issues." 

a whole by most students. One result of this has 
been sporadic participation in activities of the 
school such as public lectures, social activities, or 
even, as recently demonstrated, voluntary Student 
Association meetings. 

The reasons for this attitude are varied. The 
strength of the academic life includes a consider-
able workload. It is very easy for a student to be-
come so engrossed with "getting grades" or just 
keeping up with homework that he loses contact 
with the rest of the College. Life becomes a set pat-
tern of study and eating. Few students achieve 
such a routine but they are continually worried 
because they feel they have not done enough. Thus, 
they miss the advantages of student discussions; 
are afraid to make the effort to meet and talk to 
faculty; and miss the broadening experience of out-
side activities which are a valuable part of college 
life. 

Socially, students are orientated around their 
rooms, not the school as a whole. Part of this is due 
to the organization of the dormitories. Men who 
live in Barclay often are not as aware of this situa-
tion, but once they move to Lloyd, where each 
entry is cut off from the next, they become aware 
of the seclusion. Thus, the advantages of privacy 
and comfortable living, which are offered in Lloyd 
and Leeds, also contribute to the restriction of in-
formal contact. In addition the entertaining of girls 
in student rooms means there is no necessity to go  

to public functions in order to bring a date on cam-
pus. Since Haverford is a men's college, this factor 
is of increased importance. 

The cultivation of any feeling for the School as an 
integral whole is restricted. The only place where 
the School meets informally is in the dining room. 
While the opportunity still exists for informal dis-
cussions among students outside the classroom, it 
is often limited to a small circle of friends with 
similar interests and ideas, rather than in a larger 
group with divergent points of view. The lack of 
general contact with faculty members previously 
discussed is also a part of this pattern. 

But the opportunity remains to meet students, 
and members of the faculty, and to benefit from 
discussions. By taking part in selected activities a 
student can overcome the problem of restricted 
contact to an extent. The difficulty of correcting 
these defects stems from an awareness of advan-
tages such as student individuality aided by the 
Honor System, the privacy afforded in the rooms, 
and the opportunity to entertain women in the 
dormitories, which often tend to outweigh their re-
sulting advantages. 

After two and a half years at Haverford I have 
come to realize that extracurricular ideas are im-
portant, both in their own right and as a balance 
to the academic side of college life. Yet Haverford's 
main purpose is one of intellectual achievement, an 
area in which it achieves its greatest success. 
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AN INTERVIEW 
WITH TOMORROW 

with PROFESSOR LOUIS GREEN 

EDITOR'S NOTE: A few weeks ago at the invitation of a group of students, 
Professor Louis Green, chairman of the Astronomy Department, came to 
the Common Room to talk informally about the research work he is 
doing on physical problems of astronomical interest. Even to a layman, 
it was a fascinating evening and the interview below is our effort to share 
this pleasure with our readers. Although the answer to Professor Green's 
research problem, stated succinctly above, may well require many years 
of additional study, we have optimistically titled our talk with him "An 
Interview with Tomorrow." 

Question: Tell me, Louis, what are you doing 
over there in the Observatory? I have the impres-
sion that you and your various helpers are all very 
busy but I haven't the faintest idea what is going 
on. 

Answer: Well, Dick, I am an astronomer and the 
motivation for this work of mine is astronomical. 
You can see the problem this way. The spectra of 
the stars contain many dark absorption lines due to 
the presence of various elements in their atmos-
pheres. From these absorption lines you can tell 
what elements are there and in what amounts. But 
these abundances depend on what nuclear reac-
tions are taking place in the star. In their turn the 
nuclear reactions depend on when the star was 
born, on its age, and the evolutionary stage which 
it has reached. If you know what elements are 
present, you can tell something about all of these 
things. Back of these more immediate concerns is 
the problem of the evolution of the universe itself. 
This complex of problems seems to me to be one of 
the grandest that man can study. Now, how does 
my work fit into the picture? Well, to obtain the 
abundances, one must measure the strengths of the 
absorption lines in a stellar spectrum. But this in-
formation is not enough because a weak line may 
be the result of having very little of the element 
present, or it may result from the fact that, al-
though there is a lot of the element in the atmos-
phere, the electrons are very unlikely to make the 
particular jump from one orbit to another which is 
associated with that line. Therefore one also needs 
to know the probabilities that the electrons will 
make transitions between the various states or 
orbits. What we are doing at the Observatory is 
trying to find accurate ways of computing these 
transition probabilities. 

Question: But Louis, wouldn't it be far simpler 
just to measure these transition probabilities in the 
laboratory? 

Answer: Well, Dick, when you can, that is cer-
tainly a good scheme, but unfortunately in many 
cases, experimental technique isn't up to the job. 
We just don't have the know-how yet. In some 
problems, it looks as if it will be a very long time 
before we do have the necessary methods. The ob- 

servational astrophysicists are already asking for 
transition probabilities that are dependable to 1% 
but neither experiment nor theory yields anything 
like that high an accuracy so far. Various groups 
throughout the world are working on these prob-
lems. Many more people are now so engaged than 
were when I began. 

Question: All right, Louis, but now just what do 
you do specifically? If I were told to compute a 
transition probability, I wouldn't know where to 
start. Where do you begin, what do you do? 

Answer: Since we are concerned with the very 
small, with atoms, electrons, nuclei, we have to use 
the type of mechanics which is effective in this 
field, that is, quantum mechanics. This means that 
we make use of the Indeterminacy Principle, the 
Schrodinger equation, and all that sort of thing. 
[Editor's Note: Dr. Green assures us that the equa-
tion at the head of this article is the Schrodinger 
equation for an atom with N electrons.] Indeed, you 
could say that what I am trying to do is to find 
methods for complex systems of getting much more 
accurate solutions of the Schrodinger equation than 
we now have. Since the equation is far too compli-
cated to be solved exactly with the present re-
sources of mathematical knowledge, one must re-
sort to obtaining approximate solutions. My own 
special contribution has been in the direction of 
trying to improve the physical representation of 
these solutions by including so-called correlation 
effects, that is, including specifically the moment to 
moment interactions of the electrons with one an-
other rather than the time-average effects which 
are usually considered. A large part of my work 
has dealt with the simpler atomic systems contain-
ing only a few electrons, H-, He, systems like that, 
but from time to time I have worked for extended 
periods with heavier elements, in particular calcium 
in its various stages of ionization. 

Question: Why did you choose calcium? 
Answer: Well, for some time there had been con-

flicting results as to the amount of calcium that oc-
curred in the interstellar clouds, that is, in the great 
clouds of gas which one finds moving here and 
there in space. On the basis of my calculations, the 
results of the various methods were brought into 
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agreement. It occurs to me that you might be 
amused to hear the mathematical description of 
the kind of problem in which I find myself involved. 

Question: I may be sorry, but go ahead. 
Answer: Well, the problem usually reduces to 

solving a set of simultaneous, non-linear, non-
homogeneous, integro-differential, multi-eigenvalue 
equations. Sounds awe inspiring, doesn't it? 

Question: It certainly does, but what I don't un-
derstand is how you go about solving such equa-
tions if you say that they are beyond the range of 
present mathematical theory. 

Answer: That statement means that we can't 
find exact solutions in algebraic terms, that is, not 
in terms of x and y. Often we 'have to be satisfied 
with numerical solutions. 

Question: Does this mean that you can use the 
big new electronic computers to advantage? 

Answer: It certainly does. If it weren't for them 
I would be in a bad way. In the old days, I used 
to get a solution in the simplest case after 30 hours 
of hand computing with a desk calculator. I am 
happy to say that today with the big electronic 
machines I can obtain a solution for the same case 
in seven-tenths of a second. To me, that represents 
progress. It means that you can try things today 
which you could not even consider trying a dozen 
years ago. Forty thousand additions a second is 
very fast indeed. 

Question: Look, Louis, are you ever going to fin-
ish this problem? 

Answer: No. 
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Question: But you do finish pieces of it from time 
to time and publish them? 

Answer: Exactly, in the Astrophysical Journal, 
the Physical Review, the Journal of Chemical Phys-
ics, or some such place. 

Question: Even though you are an astronomer, 
you publish papers in the Physical Review and the 
Journal of Chemical Physics? 

Answer: Yes, in fact I get more requests for re-
prints from theoretical chemists than I do from any 
other group. Such reprint requests amuse me be-
cause the original motivation of my work was so 
far from chemistry. I must say that if a fellow 
wants to become my friend for life all he has to do 
is to write for one of my reprints. There are people 
all over the world working on similar or closely re-
lated problems who write more or less regularly, for 
example, people in Japan, India, Hungary, Ger-
many, Sweden, France, England, and, of course, a 
number of centers in this country. I enjoy this be-
cause I collect stamps but it does not seem fair to 
take them from other people's letters; they ought 
to be from your own. When I mail a reprint, it 
goes out in an envelope labeled Strawbridge Ob-
servatory, Haverford College, and, of course, the 
reprint itself is labeled that way too. I think this 
sort of thing is good publicity for the college. 

Question: Doesn't this work tend to pull together 
the fields of physics, chemistry and astronomy? 

Answer: The situation is this: the state of physi-
cal theory is such that a person who is trained in 
these lines can write down a mathematical expres-
sion for almost any physical property of atoms or 
molecules. This is even true of the properties of 
many atoms or molecules taken together, as in a 
gas, a liquid, or a solid. To a considerable extent, 
the same is true of the properties of the atomic 
nucleus. The kinds of properties one has in mind 
here are straight-forward fundamental things such 
as the total energy of the system, say of a given 
atom or nucleus or, as we mentioned earlier, of the 
probability that an electron will make a jump from 
one state, or orbit, to another in some molecule or 
atom. But we can even write expressions for eso-
teric things such as the magnetic susceptibility or 
the strength of the Van der Waals forces if we 
want to. The only trouble with all this is that these 
mathematical expressions for the various properties 
always contain the so-called wave functions, the 
solutions for the SchrOdinger equation, for the par-
ticular object of interest, the atom, the molecule, 
the nucleus, or what have you. If we only knew 
these wave functions, everything else would be easy 
but unfortunately our knowledge of the wave func-
tions is usually very inaccurate. Now, what we are 
trying to do at the Observatory is to devise meth-
ods of obtaining much more accurate solutions of 
the Schrodinger equation, that is, better wave 
functions, than those we now have. 

Question: Do these ideas play any part in your 
teaching and does the experience you gain in the 
course of your research work make any helpful con-
tribution to your classes? 

Answer: It certainly does. I think my course in 
descriptive astronomy and my History and Philoso-
phy of Science profit immensely from the increased  

understanding of the problems of stellar atmos-
pheres and atomic and molecular structure which I 
gain from my research work. 

Now take the mathematical tools that one em-
ploys. These are among the most powerful which 
the theoretical physicist, the theoretical astronomer, 
or the applied mathematician has at his disposal. 
They have a use in a very wide range of problems. 
Since I teach courses in these subjects, I can assure 
you my research plays an important role in improv-
ing my teaching. I feel that I gain a depth of un-
derstanding and a perspective which I never could 
acquire from just reading about the same problems 
in somebody's book. It is the practical experience 
of doing the thing yourself that counts. Besides, a 
lot of the work is not written up in any book. 

One of the things I stress in talking with young 
people who are considering coming to Haverford to 
work with me is that they will learn some of the 
most useful tools of applied mathematics as we pur-
sue the research together. 

Question: Louis, you have people helping you 
with the work, don't you? Who are they and where 
does the money come from to pay them? 

Answer: Dick, let me tell you that if it had not 
been for the help I have had, I wouldn't be nearly 
as far along as I am. I counted up the other day 
and found that in the last dozen years more than 
thirty people have worked with me at the Observa-
tory. One person has been with me almost the whole 
of that time, some others have been with me three 
or four years, but mostly they are with me for only 
a year and then go on to graduate work or if they 
are still undergraduates they may work only a 
summer. A lot of these people have been Haverford 
undergraduates. I am glad to say that almost 
everyone has had his name on at least one paper 
and some have been on several. I think that for the 
younger people it should be a help in getting fellow-
ships when they go on to graduate school. Several 
of the folks have already had their doctor's degree 
when they came to the Observatory. 

As for the source of the funds, I have been most 
fortunate in obtaining support from various organi-
zations, the Research Corporation, the National 
Science Foundation, the Atomic Energy Commis-
sion, the Air Research and Development Command, 
and the Office of Naval Research. The latter two 
are managed in my behalf by an outside institution. 
I am also indebted to various businesses which have 
allowed me to use their electronic computing ma-
chines. The International Business Machines Cor-
poration has been particularly helpful in this respect. 

Question: If you wanted to sum up the nature of 
your work in a sentence what would you say? 

Answer: I would say that I work on the many 
body problem in quantum mechanics and that in 
this I am carrying on the astronomical tradition in 
a modern way. Astronomers from the time of New-
ton have been busy working out the many body 
problem of the Solar System. I am working at the 
same sort of thing, only for atoms, molecules, and 
nuclei. 

Question: It all sounds very impressive. 
Answer: Well, Dick, I don't know about that, 

but I can say it is very, very interesting. 
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Suddenly . . . 

IT'S SPRING 

Out on the dirt floor area of the Alumni Field 
House, the smack of a baseball hitting the leather 
of a catcher's glove is being heard these days. 

Members of the track team are limbering up and 
getting into shape. The golfers are regaining their 
form, grown somewhat rusty over the long winter 
months, and the tennis players are doing the same. 

Out beyond the Field House, members of the sail-
ing team are polishing up the hulls of their craft 
and on the newly green grass of Cope Field, the 
cricketers are getting ready for another season. 

It's spring at Haverford and with its coming, 
members of the various athletic teams that take to 
the field in this season are getting ready once more. 
It's at this time that the Field House shows much 
of its worth. 

"Without the Field House," says Bill Docherty,  

acting athletic director, "our boys would be much 
slower getting into shape." 

During a recent visit to the Field House, we were 
struck by the bustle and activity going on. Run-
ners on the track squad were going through their 
first time trials on the dirt track. Off in one 
corner the shot putters and pole vault men were 
practicing their specialties. The baseball team was 
holding infield practice on the dirt floor area and 
next to them, in separate cages, the cricketers were 
working out. On the hardwood area, the tennis 
team was limbering up and practicing its serves 
across the nets. 

We walked away from the scene, one that was 
vibrant and alive, and we could easily agree with 
Bill Docherty's words: 

"The Field House is a real blessing." 
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