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increasing'the national supply of personnel trained in optics..In
order tc carry out this program, the problem was broken,roken,ddyn intoisir
tasks, one of, which wasp, concerned with Undergraduate Besearc10.
Programs. The Tisk IV group convened more than'80:individuals.. . ''

interested in research in Optical Physics at 'the undergraduate level.
These conference representatives from numerous institutions were :

provided an opportunity to exchange information and to learn about'
recent develovments in modern Optical Physics. They alac prcO.ded
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Handbook": (41 production of a summary of iftfordaticn related to
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REPORT TO-THE .NATIONAL SCIENCE FOUNDATION
'ON,THE CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS.

HELD AT SOUTHWESTERN COLLEGE, JUNE 8-12, 1964.

'1. Background

For some time now the Board Of Directors of the .Optical

,Society of America has -been concerned with the status of Optics

in the United States. At the Spring 1962 Meeting of the Optical

Society of America the Board formed the Needs in Optics Committee 1..e-

to study this problem. The Membership of this Committee con-

sisted of the following: Mary. E. Warga, D. L. MacAdam, V. Z.

Williams, S.S. Ballard, W. R. Brode.and H. S. Stewart. The

Committee was under the Chairmanship of V. Z. Williams. As a

result of its study this Committee formulated its "Optids - an

Action Program" also headed,by Dr. Williams (See. Attachment A).

Dr. Mary E. Warga, Executive Secretary of.the Optical Society

a

and J. A. Sanderson, Board of Directors, repredent the Society .

as a' whole in the program. The 'chief purpose of this program

is to increase the national supply of personnel trainee in

Optics.. In order to carry out the progtem the over -all problem

was broken down into six Tasks: Task.IV, Undergraduate tRe-

search Programs, was headed by J. H. Taylor, Professor of Physics,

Southwestern At Memphis; ,

On November 1, 1963, a letter (See Attachment B) was sent

to the Chairtan of each Physics Department that offerlia

Bachelor of Science degree in Physics describing the purpose of'

Task IV and also inquiring as to whether-or not. they were

inteirested starting ,research in Optical Phyq.cs. In addition

to this letter, there was also enclosed in- this mairing.a copy
=:,i e

.

1. ! .,,

of "Optics - an Action Program" (See Attachment Ah.ethpy of
. ..
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"Optical Physics Research in a Small Liberal Ar-4, College" (See
,

Attachment C) and a self addressed, stewed questionnaire post

'card (,See Attachment D).

The response to this first mailing was most encouraging. A.

total of 284 questionnaire post cards were received at the Optical,

'Society of.AmeriCa.. From, these cards the folldwing da &a were
.

obtain d:

Number of collegesor universities interested in initiating
a program of research in the field. of Optical Physics,or
closely related subjects '188

Not interested 59

Number of colleges or universities interested in helpLng
Task'IV even though the college or university was already:
doing research ,,in Optical hysics or a closely ,related .

subject 77.

Not interested in helping, Task IV ,15

Number of colleges.or universities currently pursuing
research in Optical Physics or some closely related'subject100

Number of colleges or universities offering a course in
Optics

Yes 260,

No .19

Course Required 129

Course Optional 99

A Map showing'the,geographical distribution of those Colleges'

and universities interested in initiating research As presented in

Attachment E. The majority of these represent the smaller size

physics depri-tments:

)0n February 19, 1964, a.sec'ond mailing was made to those-Who..
, -

hat( 'expressed interest on the first questionnaire. °This mailing

,,Consisted of a letter (See Attachment F}, a list of discussion

gup,,,preas (See Attachment G), an application blank foi'attendance

at4he\tonference On Undergraduate Research Programs in Optical ,

: -2\

.4
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Physics (Sie AttaChmen't H) and a self-addressed acknowledgment

post card (See Attachment I): .

, .
.

.

II. Conference on Undergraduate Research 'Program's in Optical Physics

The reqmst.for attendance at'this'Conference exceeded by far

our expectation. There were 106 requests f -attendanCe. From

this number, 80 were selected.

It should be pointed out that this Conference was most enthu-
.

siastioIlly received. Many letters were/received from professors

in the various colleges and universities saying that altSbugh they

would be Unable to.attend for one reason or another, they'were

most interested and tasked to receive copies of the results of.the

Conference.. At leasttwo graduate universities, each a great center

pf Optical Physics.research, asked if they could send some of teir

graduate students at their own expense.. This permission was

granted. The Infrared Group at Cape Kennedy asked for permissi

to tend someone at their expense. Similarly, a small non-profit

research laboratory, engaged often in Optical Physics researc

sought permivsion. Both of these were granted.

'As stated pre iously Only 80 of the 106 requesting admissiod

to the Conference we're accepted. It should be painted out, how-
y-

.ever, that several of the remaining attended at their own experisey

Each of the 80 Participants was assigned to either one of
L

the Research Groups I - V or Supporting Aspects of Research

Groups A - C. On April 191'1964, the Participants were notified

by letter (See Attachrilent J) of their acceptance to attend the

Conference. The 26 who'were not accepted were notified by letter
#

(See Attachment K) on May 232.1964. The Official Participant

. '
Attendance List (ie, those'Paictpants'who received xpenses) is

.
,ppl.osed (See Attpchment L). The attendance at the Conference (other

than official Participaftts and shownlecturers) is own on
,. . u L) u

,-,-, .. ..
_ .
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Attachment-M, and the lid-.of all of the professoq who expressed

a desire to attend. the Conference is shown on Attachment N.
, .

Prior to,the Cpnference the Participant& were broken down

into,groups = V and A - C). Each Group had a Chairman and
-

Vice-Chairman. The various group cAirmen were notified by

O

letter (See. Attachment 01 on 'AprilcI91 1964, that they had been

chosen to serve as chairman._ The vice chairmen were-similarly

notified by letter "(See Attachment PY on April 19, 1964. A

listing of the various' Chairmen and Vice- Chairmen is enclosed

.(See Attachment Q).'
.

There were 23 Invited Lecturers. ,A list of the Invited--

Lecturers and their Lectures is enclosed (See Attachment R).

The I vited Lecturers were notified by letter (See Attachment S)

on Ap / 1954964) that the proposal submitted by the Optical

Society of America to the'National Science Foundation for the

Conference had been approved.

A letter (See Attachment_T) was eent on April 19, 1964,

to the Corporation Members of the Optical,Socily of America

asking them to send educational or pedagogical ffterature'i0

the general field of Optical Physics for distribution to the

CpnferenCe Participants. Their \response was most heartening.

The following Corporation Members of the Optical Society of

America sent material-for di-stribution to the Participants

Eastman Kodak Company JenaerGlaswerk Schott and
,(4

Gen.) Mainz (western
Germany)AerOspace Corporation

_

Barnes Engineering Company

Spectra-Physics, Incorporated

The Ealing Corporation-
, ,

A 7

I,B.M. Watson Research Center

Bausch and Lomb, Incorporated

Block Associates, Inwpofated
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.,American Optical Company

Chicago Aerial Industries, Inc.

Sawyer Research Products, Inc.

4

Perkin-Elmer Corporation

Central Scientific Company

,Edmund Sciehtific Company

'A copy of the anfeience program is-ancloSed (see Attachment

U).

On June 5, 1964, the American Institute Of4Physics published

a News Release on the Conference,4(see Attachment V).

III. A Profile'of the Conference Participants

The 106 whb requested. attendance at the Conference were

asked to express a preference for participation in, Groups I/- V

and A - C. Their first choices for Research are shown, in Figure

1 and for Supporting Aspects:in Figure 2,, It,should be pointed

out that'this was their research'prefererice before the Con-

ference. Their preference for research has not been checked

since the Confetence.

Figure 3 is a plot of the colleges and universities interested

in attending the Conference vs, the number on the physics staff,

In order"to help determine the present status of Optical

Physics 'at the undergraduate level the Participant's were asked_

t6 fill out a questionnaire (see Attachment W) during the

Conference. It.is the intention of Task IV to follow up on this

with another qdestiorinaire in approximately one'year in an

attempt to determine whether or not any research prd4ress was

made as a result of the Conference. As a result of answers to

this questionnaire considerable information was obtained con-

cernirig the Participants and their,courses in Optical,Physics.
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, ,

. Figure 4'is a plot of the-age distribution of the Partici-
. 7--- .

k

pants. It is encouraging to see that the majority of them 'are

l
s relatively young with several years oftte,aching remaining. The

importance of this.to the future of undergraduate Optics

teaching 'should not be ove ooked. The highest degree field by

the Participants is shown,in igure 5. Also shown in this

Figure aretome of the'support facilities the Participants have.

Figure 6 gives information concern*ng the undergraduate

Optics cours.es'which are at4present included in the curricula of

the colleges represented Wthe Conference. Figure 7 deals with

the laboratory course'in Optics as well as advanced undergraduate

courses in Optics. It is interesting. to see, that about 25% give

a course in Optics at a level above that of say, Jerikins and-
(

White. The last plot in thit Figure shows that previously there

had not been such a course in the great majority.of the colleges

and universities.

Figures 8 and 9 give information on the texts used a well

as the sourdes of Optics experiments. ,Most of the-colle es and

universities.represented,ai the Confere.nce have some mechanism

to enable.a student to perform laboratory work beyond tha which

is usually co sidered pedagogical. TNes'is shown, in Figu e 10.

Figure 11 is concerned with the question of whether or not

there is lack of interest.in Optidal.Physics on the part of

undergraduates, research in Optical Physics and the utilizati n

of government surplus equipment. It is encouraging to note

that about 25% of the Participants at the Conference are, engaged

in research in Optical Physics.

, The amount of time devoted in the undergraduate Optics.course

to geometrical', physiOal and.spedial topics is Shown in Figure 12:

4

u t. 9 .
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On the questionnaire the Participants were asked to list .

what they conSidered.to be the chief obstacles they faced in .

doing research. These are shown in 'Figure 13.

During the Conference a trial questionnaire was.worke91 up

by Dr. M. E. Warga (Leader., Task V) and Group C. This question -
. .

naire.was also distributed and the data from two of the questions

are shown in FigureS 14 and 15.

IV. OReports of Groups I - V and A - C.

Included herein are the reports of-the various Groups.

Although the reports have been re-typed, a minimum of

editing has been done.

Summary of Conference on Undergraduate Research Programs.

in Optical Physics.

The success or failure of a Conference such as this is dif-

ficult to evaluates Certainly considerable effort;went into

trying to insure.its.success, Task-IV will poll the Participants

in about a year-to check on progress. The-Conference did pro-
,

vide an opportunity to assemble together,- and get to know, those

who are interested iR reseaerch in Optical Physics at the,under-
,

A
graduate level. Tadk IV now knows something about these Paxtict-

Perhaps Optics is not in as bad- a situation -as. some

people thought. The Conference provided an opportunity for

eduCation in modern Optical Physics, thanks to the Invited

Lecturers.. In addition, many ideas fOr research projects were

put fbrth. Also, the Participants ha'd'an opportunity to make

known to Task IV some of the,ways in which. they can be helped

in the field of Optical Physics.

Although some of the suggestions frOrrt the Groups were probably'

unreallstib, there nevertheless is one very:obvious point that
a

ns throughout, dame1y, they e*pect,ihe Optical Society of

- NJ t
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America to take a moreactiveleadership. There is also the.

repeated,reguest for an opportunity to update their education

in moddrn Optical Physics.'
/

VI. Recommendations of the Conference for Programs in 'Direct
Supportof the College Research Efforts.

In addition to the technicaltYog.rams-of Section IV,. the
1

Support Groups A, B, and C and some of the Research Program Groups

madesuggestions and recommendations for OSA action. There was

also considerable'discussion of the problems of the small'col-
.

lege physics professor. Just prior to the Conference there

appeared in-the May issue of PHYSICS TODAY a summary"of the

COPFIC, (Committee on Physics Faculties in Colleges) Report. The

college faculty problems, brought.out in that excellent report

and some of the recommendations for their alleviatiOn are simi-

lar to t5ose.the Conference reported. Since the COPFIC Report

is widely available, this section is concerned only with possible

action steps specific to optics.'

4t

1. Research Communication

.

A spedific °communication mechanism wasproposed whereby the .

. _. ,' 0

'OSA could provide a linkage so that a.member of any physics ..

faculty desiring aid or advice in a specific area of'optics

could be recommended to a competent researcher in that field for

such 1-1,

.A proposal for consideration andapproPriate'aCtion on a'

Communication mechanism has been referred tothe OSA Board.'

Optics.Research Newsletter
, .

A common recommendation wasthe establishment of an OPics
)

'Researchyewsletter for distribution to.4aculty members which

Would ,keep them aWEre of. current developments in optics to aid

their taaching and research studies. While the problem 'is not

11
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an easy one,.to handle, it was the conclusion of the Optics.Action

Group h'et a start on it should be made.

A. proposal for consideration and appropriate. action for pre-

paration of such Optics Research Newsletter material has been re-

ferred to the OSA Board. Theaspects of its dissemination and

continuation will be developed in timeel.,..

3. "Optical Handbook"

(

The requirement of centralized availability or a "handbook"'

of optical characteristics'Of materials is strongl"rged. 'This

same requirement was by far the greatest single item listed in
.

answer to the question of the Ta0 III posts card survey (to be

reported separately)., The question for the Optical Society would°

have two4;ects - &philosophcal one of its responsibility in -

the area and a practical one of what might be done aboutAt.,

This question(is so fundamental to the Society, a proposal

or consideration and appropriate action for naming a-group-to

study this-problem has been referred to the OWBoard.l.

4. Research Grants and Contracts

It was agreed that the Conference effort would produt-e a°

good summary' of the present.situations-with respect to grants,

contracts, and other financial a id from foundations or contracting

4..

.

agencies. The qu0 estion of grants in'the $59041000 area for
.

critical items was a common one: This proved too complex for

_the circumstances.

Thp,Optics Action'troup working with the Executive Office is

having such a summary prepared for later dissemination to the

,'Conference Group.
, .

,It is emphrsized that the OSA cannot become a clearing house

for handling contracts, act as liaison in such regard, aid (11./

writing. research contracts, 'o distribute surplus equiPM'eit..

uoi 12.
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5: summer Employment

Although this problem was much discussed, no specific scheme

appeared which offered great askantage over present mechanisms.

For the benefit of the Conference members, the following present
4 L

mechanisms are listed:
Niw

(a) Program in Government Laboratories'
e,

This prog&Im for undergraduate Student Trainees is under the

supervision of the U. S, Civil Service Commission. Announcements

of examinations are available on request from the Commission or

one of its regional offices. Examinations will be given in'

January and March 1965 in a numb-dr of places in each state.

Appointments are made on the'basis of performance in the examination

the Civil Service grade level and salary depend on the number

of years of college completed. .These and other details are

described in the announcements of the examinations.

. Applicants who hold a bachelor's degree (therefore including

faculty), or who expect to receive a degiee in June of the sum-
,

imer in which they depire,employment, are not required,to take:a
r A

written examination; They file an Application for Federal

Employment, called Form 57, which is availabld at post offices,

togeOer with a'-iist of courses completed and grades received.

These programs are ,natioh-wide and the types of work, the
%.

number, of summer vacanciest and other details vary somewhat
%.

between laboratories: .Specific information should be sought by

corrdspondence with the Civil Service Commission or direct with

a particular laboratory of interest to'the student. or faculty

member. A . .....

. .4. .

()
NSF providet summer and part time'research programs for both

A§ . ,
I ,

ubdergraffilAtes:Apd ,c0,1),
.,

e teachers. Details of these programs

3,.

0:6 NSF Programs .4'50



-11'-

are available frOm.the National Science Foundationl.Divisien af

Scientific Personnel and Edudation, Washington, D. C.205610.

Further information on these is given in Section VI -.4 of the

report. .

(c) AIP Program

The' American Institute of ,Physics, under recomm ndation of

cOPFIC, maintains two listings. One shOws the inst tutions,and

. industries'which welcome inquiries alout summer employment for

Is

physics student's and teachers. the other listing gives the
*

names of physics faculty members who would like to consider such

employment. Data on this. program are available from the American
%

Institute of. Physics, 335. East 45th Street, New York, New York

1001.

6. Education in Optics

The recommendations of the Conference with regard to education

are incorporated in the Task V program under M. E. Warga, In

summary, the.conferencefelt the presen-Vstatus of optics.

, teaching,shauld be }fitter known. A questionnaire for this.pur-

pose was prepared and put through a dry run of the Conference.
.

It is being improved for distribution. Pending more accurate
.

knowlqdge in this regard, the cognizant Group recommendefd that:

6 (a) The introductorfphysics course include material on

optics which is at the level and extent ofthe text by Halliday'

and Resnick

6 (b) Further course work be offered such that the level f

optics instruction be at least in' correspondence with the R-

Ourriculuff reolommendations of the Second Ann Arbor Conference.

It was further felt that Task V and the OSA,should increase

the number of summer optics courses ana'institutes available.

0 14
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7: Additional Manpower in the Executive Office

. In subsequent consideration of this very- successful Con-

ference and its.recommendations, it was realized that a most

desired service is a means of informal satile communi-

cation in addition to the present com unicatio s via.journals and

meetings., The, requireTent is for a, newsy, poi ted communication

concerning new research progress, correlati n of available sur-
..

plusoequipmentlhnew grants or
,

assistance programs, summer elm-
,

ployment-oppOitunities, new undergraduate experiments in optics,

. a study of .mass rchase of lasers- for. price improvement, etc.

Many of hese things, as Wellas possible aid in a program

fot V might be pursued if the competence ofan_Education

Of c.er might be added to the, Executive Office staff.

The gptics Action Group, recognizes the difficulties of

getting,a finalising kith a person and4his expenses. On-the .

othei hand, the Society 'should giIe thou-jht to all methods

whereby it can better s rve optics and its membership.

A consideration of this possibility hats been referred to .

1

'the OSA Boand,as,a basis for starting discussion of these
,

.

.cmestions.'

VII. Acknowledgment
a
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.
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the Participants were kept very busy, they worked until
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VIII. Financial Report

A Financial Report, prepared by Dr. Mary E. Wargaj

Executive Secretary, Optidal Society of Americal'is provided \

in a separate document.
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Attachment A has been removed.. ,

.7

Because of copyright restrictions,the following article has
been omitted: "Opticg-an Action Program," by Van.Zandt Williams,
Applied Optics*, Vol. 2, No. 6, June 1963, Pp.653-656.
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*The Optical Society of America, 1816 Jefferson Place, N.W., Washington,

DC 20036
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Attachment ."B"

'.OPTICAL SOCIETY of AMERICA
EXECUTIVE OFFICE'

1155 SIXTEENTH STREET.
WASHINGTON 6. D. C.

MARY E. WARGA
Excessive Scow.",

November.1, 1963

DISTRICT 7.6177

M

Ctiairman, Department-of Physics

Dear Colleague:,

This letter is being sent to the Chairman of each Physics Department that offers
"a-Bachelor of Science degree in Physics. Although it is primarily aimed at the
undergraduate colleges and universities, it is by no means limited to them.

There is a strong concern throughout the country about the lack of research personnel
adequately trained in optics. This concern has led the Optical Society of America

to undertake a program of improvement i the Confident expectation that the endeavor

will be a- source of gratification to all who participate, especially to our students

who are brought into this field. This program is described in detail in an article

by Van Zandt Williams, which is encloses

The part of the prOgram about which I am writing to you is Task IV, Undergraduate
Research Programs. 'I have had some success in initiating, such a program here at
Southwestern College, and a reprint describing this activity is also enclosed. The

Optical'Society asked,me to head Task IV, not withthe intent of promoting mere
duplication of the Southwestern program, but, rather, with the aim Of promoting
similar research activity within the broad spectrum of optical physics.

I think optical physics is an ideal field for undergraduate research programs. There ".

are many possibilities that can be pursued with relatively simple and inexpensive
apparatus. Thepurpose of this letter is to seek out those persons who-Are'interested
in initiating research in optics in the undergraduate curriculum. I am not trying
to initiate a joint research activity. Rather, I am going on the assumption that a
,group of us acting together might better solve some of the difficulties we encounter
in.trytng CO do research within fhe frabework of,the undergraduate Curriculum.

Some of the difficulties (and possible solutions) in initiating research programs
that the group. might 'want to consider are the following: .

%

A Suitable Research Problem.

Those who have never taught in the',small colleges may not fully appretiate this
limitation. I, personally, feel that it is the chief deterrent to initiating a
program of research, particularly-on'the part of those who have been away from.

graduate school and research activities for many years. Working as a group I think

we could get researchers from the industrial, academic and government laboratories
to suggest suitable problems for an undergraduate research program. To give just a



Chairman,' Department.of Physics 2 - November 4, 1963,

few examples, I,am confident that such optical physicists as John Strong of Johns,
Hopkins, John Sanderson of the NaveResearch Laboratory, Robert Hopkins of the
University of Rochester, Roderic Scott of Perkin-Elmer, John Howard of the Air
Force Cambridge Research Laboratories. and Shirleigh Silverman of the,Oifice of1Naval
Research would,Ve4Ore'than willing. to meet with the group and discuss some surtable
problems -

2. 'Equipment and Financial Support.

The gtoup could be informed Of the various,government contracting agencies where
research contracts might be obtained. Also, the possibility df support by the

National Science Foundation in this effort-might be discuSsed. The possibility of
individual contracts might be strengtheW by Optical Society of America or American
Institute of Physics support.

)i'

Another possibility is the utilization,of government surplus equipment made available
in each state through the Department of Health, Education and Welfare., We have been

most fortunate here at Southwestern in obtaining many pieces .of optical apparatus
through this outlet.

5

3. Summer Institute on Modern Optical Physics.

If the group thinks it desirable, we could try to organize an NSF sponsored teaching
Institute for undergraduate teachers of Optics. Such a course might be entitled

"Re-Education in Physics of the Electromagnetic Spectrum0 The idea would be't, get

as many undergraduate teachers of Physics as possible to participate, making sure
that among those whodo participate would be those people interested inn starting an
undergraduate research program in Optics.

4. Summer Employment for Undergraduates Interested in Op0,.cel Physics.

We might work out with the optics industry; with the Optical Society of America as
coordinator, a mehanism'for getting our students summer jobs which will enhance
their interest in this field and tend to pull them into our own programs. Such a

possibility has already been investigated by certain members of OSA and they feel
it is quite feasible if we can-guarantee good students'.

If you are interested in initiating a program of research in this field, I would
appreciate your filling out the enclosed postcard. If you are already, doing xesearch

in this field, but would like to help us ip this. program, I would appreciate it if
you would altso fill out the postcard, immediately, if possible.

. If I can get a reasonable response of interest, we can then consider the questions
more carefully before any final commitments.

Thanking you for your consideration in this matter, I am

Yours. very truly,

J. He.Taylor, Leader OSA Task-IV
Profeseorcf Physics and Chairman
Department of Physics
Southwestern College

- Mgraphis, Tennessee "N



4-

ti

Attachment Chas been removed.-

°

.Because'of copyright restrictions, the following article has
been omitted: "Optical Physics Research in a.Small Liberal
Arts College," by J.H. Taylor, Applied Optics*, Vol. 10, No.
10, October 1963, pp. 1075-1079;

v.r

4

* ThetOptical Society of America, 1816 Jefferson Place, N.W., Washington,

DC 20036
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Attachment "D"

OPTICAL SOCIETY? 6 AMERICA

Optics - Action Program - Task IV'
4

1. Are you interested in initiating a program of research in

the.field of optical physics or'closely related subjects?

Yes 4' No

2. (a) Ifyou are already pursuing research in this field,

would you be interested,in helping the OSA program
o

to encourage more activity in this field inAhe under--

graduate curriculum? Yes No

(b) What field of research in optical physics or closely

related subject'is currently being pursued in your

depaltmeelt?

3. Does your Physics Department teach a separate undeigraduate

course in optics?

Optional
-

.4. NaMe of person filling out thLe Questionnaire.

Yes "i No Required

I

Name of College (or University)

<

2 2

4
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Attachment has been removed..

;.4

Because of.copyrrht restrictions the following'map has'been
removed: "Cartocraft Desk Outlitie Map, United States No 18001
(excluding Alaska and Hawaii)", Published by Denoyer-Geppert Co.*

O

* Denoyer-Geppert Co. 5235 Ravenswood Ave., Chicago, 1L,60640.
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MARY E. WARGA
Executive Secretary

OPTICAL SOCIETY of

. ,

,

J. H. Tayl r
Professor
Depaitment of Physics
Southweste at Memphis
Memphis 12 ennessee

. -
Dear Professor Taylor:

EXECUTIVE OFFICE
1155- SIXTEENTH STREET. N. VA

WASHINGTON, D. C. 20036
Dlinucr 7-8177

February 19,'1964

Attachment "F"

AMERICA

PATRIR. WAXELING
Assistoott Secretary

On the rec nt questionnaiie postcard sent out by Task IV of "Optics - A
Action Pr raii" you indicated an inteFest in starting or strengthening a
research o an honors program in OptskCal Physics.

--. I

The retu s on the questionnaire have been most encouraging. At the time
of this .iting, 251 replies have been received. Of this number, 168 have
indicated a desire to start a research program incOptical Physics and there
are other who already have prOgrams but would like to particigate in some
joint eff rt.

In view the interest shown by 4o many in Task IV, we have proceeded to
the next hese of the program. On January 2 and I, Drs. Mary Warga,
Van Zand' Williams, John Sanderson and I met at the Optical Society head-
quarters in WaShington and planned a "Conference on Undergraduate Research
Pro rams in Optical, Physics" to be held at Southwestern College (Memphis,
Tenness e) on June 8-12, 1964.-.The primary purposes of the Conference will
be the ollowing: -

1. To rovidlithe Participants with ideas suitable for both research and
ho ors projects.

o bring the Bkrticipants u0 to date on activities in modern Optical
Physics.

3. To discuss the problems facing a professor in trying to get a research
program started.

To propose a joint Program of Action that will help each Participant in ,

his research efforts.

24
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We have tentatively arranged for several lectures by outstanding optical
physicists. Typical topics.to be. covered .by the lecturers are:

1. Non-Linear Optics
2. Atmospheric Optics
3. New Fields of Optical Physics
4. Siloace Optics

5. Radiometry and Photometry
6. Optical Materials
7. Aft Glow'and Aurora
8. Atomic Speciroscopy
9. Fluorescence and Luminescence .19.

,10. Scintillation and SaLing 20.

. ,
11. Fiber Optics
12. Metrology
13. Sources and Detectors
14. Thin Fins
15. Ineerferometgy- Infrared
16. Laser
17. Polarization
18'.. Magneto-Optic's .

,astronomical Observations from Ballooni.

Research Ideas in Optical Pyrometry

Each of the lecturers has been asked to emphasize in his lecture some unsolved
problems that would be suitable as either research or honors projects. Also,
each lecture has been asked to provide copies of his lecture to the Participants.

In.addition to the topics listed above, the following suppbrting aspects of
research programs will also be disOUssed:

a. Use-Of Experts as Consultants to Small Department Projects
b. Proceduresfor Obtaining Research Grants
c. Government Surplus Optical Equipment
d. 'Education and Curriculum .for Teacher and'Student

et Summer Employment for Teacher and'Staent

We are also planning to have a Laseg Demonstration of Various optical phenomena.
Those of us who have seen this Demonstration agree that it has considerable
pedagogical valve.

The OpticalSociety is seeking funds'for this Conference from the National
Science Foundation. These funds are based on an average reimbursement of Parti-
cipant Expenses for Ole five dayszif geetini at $175 for travel, room, and board.
Provisions have been imade for Participants to be housed, and fed on campus. Travel

.

expenses willVary for each Participant and it is intended to distribute travel_
Ineimbursempt injiome proportion to actual need.

oe

Active pditicipatian will bq required of those attending the Conference. In

addition to attending-the lectures, each Participant will be expected to take
an active part in the group discussions designed to come to grips with the

\ problems a professor faces in beginning a research program and to help in form..
lating a joint Program of Action.

' ,

In order to ensure participation and maximum benefit; the attendees will be
assigned.to one or two of the eight DISCUSSION GROUP AREAS (I-V and A-C) shown
on Elie attached sheet. The enclosed APPLICATION FORM requests that you designate

2 5
t)
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the GROUPS in which you wish toparticipate. Every effort will be made to
observe your preference but it may be necessary p6 make changes' to order to have
balanced GROUPS.

The group members and a Chairman for each GROUP will be designated before the /4
1COnference. The Chairman will organize his GROUP'S effort prior to tfiAneeting,

make assignpents of sub-items to his membership, arrange to meet in the after.: i_
noon sessions with particular speakers, etc. The_Group Chairmen will report the
findings and programs for future action,that have been developed during the week.`
The execution of thi6 Program of,Action will oonstitvte the next phase of Task.IV.
This Action Prograih will be written for publication in a Society journal.

Task IV,now needs to determine how Many of those expressing an-interest in
starting either a researak-9r an 'honors program in Optical Physics will be able
to attend the Conference. (It will be greatly appreciated if you will fill out
and return the enclosed APPLICATION FORM by March 23. You will be informed by
Apiil 15, 1964 as to whetheror not your APPLICATION has been accepted, your
GROUP assignment, -and the status of the Conference.

Enclosures; 1. Group Discussion Ar
2. Application Form

Yours ver

H
truly,

. H. Taylor, Leader OSA Task IV
Professor of Physics and Chairman
Department of Physics
Southwestern College
Memphis, Tennessee

a

4

<1.
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Attachment HT!

CONFERENCE ON UNDEFtdRADUATE RESEARCH PROG MS IN OPTICAL PHYSICS

Stluthwestern College
Memphis, Tennessee

June 8-12

DISCUSSION GROUP AREAS

Research Projects

GROUp - Coherence Effects
Lasers
Non-Linear Optics
Magneto-Optics

GROUP.II Spectroscopy-Atomic, Molecular, Solid State
Interfeirpmetry
Fliirescence and Luminescence

o

GROUP III - Radiometry and Photometry
. Sources and Detectors

Far Ultraviolet and Infrared

GROUP IV - Atmospheric and Space Optics
Astronomy
Metrology and Space Surveillance .
Aurora, and Air Glow

GROUP V - Optical Materials
' Thin Films

Fiber Optics
Optical Constants
Polariiation
Geometrical Optids

Supporting Aspects of Research

GROUP A -

GROUP 8 -

Personnel Aspects -

Available time for research
Consultrt aid from field experts
Summer employment in optical industry for

Professor, Student
. _

Material Support

Financial' support.,
Equipment - surplus thfcl other
Reference matesja..1.%.,

Education and Curriculum ,

GROUP: Teachers.
g#iidents= f, 27

ti



Attachment "H'"

,OPTICAL SOCIETY OF AMERICA

Application for Attendance at
e4

CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS

Sponsored by OSA, Optics -,An Action Program,, Task IVs.

Undergraduate Researdh Programs

To be held at 'southwestern College, Memphis4 Tetinessee

June 8 - 12, 1964

Full Name '(print)

Present ProfessionW. Position
_ -

Business Address

I do , do not

Designate 3 of the Groups I-V in order of your participation

, wish to attend Conference.

pi'eference

Designate 2 of the Groups A-C in order of your participation

preference

Have yOu any suggestions or comments concerning the Conference?

(Date)

'RETURN BY:
Tpr

AttP11#514,:,

, 19
(Signature of Applicant)

March 231,1964
Optical Society of America
'1155*Sixteenth Street,' n,w.
Washington, D. C. 20036

28.
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POST CARD

Attachment "I"

This is t4 acknowledge' my acceptance of the conditions
for participating in the June 8-12 Conference on Under-
graduate Research.Programs in Optical Physics. /

I shall. be unable, to attent the. Conference. /

Signed

College or Universityr

Address

This post card should be returned immediately.

I.
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Attachment "J"

OPTICAL SOCIETY of AMERICA

I am glad to be able to tell you that the National Science Foundation has
approved the proposal submitted by the Optical Society of America for its
Conference on Undergraduate Research Programs in Optical Physics to be held
at Southwestern from June 8 -12.' Your Application for attending this
Conference has been approved.

The average allowance per Participant will be $175. This-will be figured
at $40 for room (beginning Sunday evening, June 7, and extending until
Friday evening, June 12) and board (beginning with breakfast on Monday, June 8,
and including dinner on;-Priday, June 12), which will be available on
the campus, and $135 for travel. It is the hope to be able to pay equivalent
air-tourist fare from the Participant's home site to Memphis. Obviously, those
coming from distant points will have an expense greater than the average
of $135. Wer-an contribute to this additional expense only to the extent
that those coming from the qarer points are lesS than $135. A check will be
issued to yoti during the Conference..

During the course of the week of June 8-12 there will be 25 lectutes.
Each Participant will have an opportunity to hear all the letur4

As stated in my letter of February 19, 1964,the prima y purposes of th.e
Conference are the following:

1. To provide the Participants with ideas suitable for both research ,

and honors ptojects.

2. To bring the Participants up to'date on activities in modern
Optical Physics.

3. To discuss tl-te problems facing a professor in trying to gef a
research program starfed'.
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4'. To propose a joint Program of Action that will help each Participant
in his research efforts.

Each Partic;iRant is to attend every invited lecture. In addition, he ii;
not only expected to take an active part in the Group Discussions, but ho is alsfy
expected, with his Chairman and Vice Chairman, to evolve a program in his area
which will require a. continued action after the Conference.

-

On the Application form which you recently sent-in you were asked to
express your preference for Discussion Group Areas . These Discussibn Groups/
were broken down into Research Projects and Supporting Aspects Of Rcfsearch.
Uhder this initial plan each Participant was to have been a member of two`
different'Discussion Groups*. Since receiving.your Application, DI-. Van 2.andt
Williams, Direct?,f "Optics An Action Program" has suggested that it will
be easidr, from: an organizational standpoint, to assign each Participant to
only one-Discussion Group. We have attempted to assign you to your first
choice of either. Groups I -V or A - C. Due to the fact that there was a
great disparity in the preferences and to our desire to have each of the Groups
somewhat evenly divided, this has not always been possible.-

You have been assigned to Discussion Group . Each Discussion Group
has a Chairman and a Vice Chairman; The Chairman of your droup, is
Professor and the Vice Chairman is Professor
A list of the Group Chairmen and Group Vice Chairmen is enclosed as well as a'
List of the DiscussiOn Group Areas.

The recommendations and final report of each Discussion Group will be
made available to all Participants, regardless` of the Discussion Group to which
they have been assigned.

During the course of the Conference your Discussion Group Chaijihan will
schedule various times for the members of his Group to meet and discuss. Lectures
have beep provided that will cover at least some of the items of interest to
each Group. It is the responsibility of your Discussion Group Chairrrian to
schedule additionalmeetingswith those Invited Lecturers whose topics pertain
td his Group. I am sure' that if you have any suggestions or recommendations
concernipg the material under your Discussion Group that your Chairman would be
most happy to receive them. Alpo, If you should have any ideas or suggestions
outside your specific assigned area, pleat e communicate them to the appropriate
Group Chairmen.

I would be most appreciative if you would fill out and return the- enclOsed
postcard indicating your final acceptance of the conditions.for participating
in the Conference. It will be permissible to check in anytime on Sunday, June 7.
I am enclosing a map of the campus for your convenience. If you will report
to the HalOurton Tower when you arrive on the Campus, we will have you
officially checked in and will then show you to you7quarters.

1
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If you should have any additional questions concerning the Conference do
not hesitate to get in touch with'me. In closing let me take this opportunity
to express my appreciation of your interest in this Conference and to say that
we look forward to seeing you at the Conference.

Yours very truly,

J:H.Taylor, Leader OSA Task IV
Professor of Physics and Chairman
Department of Physics
SoUthwestern College
Memphis, Tennessee

Enclosures:

Map of Campus
Return Postcard
Discussion Group Areas
Conference Invited Lecturers
List of Group Chairmen and Group Vice. Chairmen

0
F
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Attachment 01(0'

May 23, 1964

go,

r)Please excuse my long delay in.replying to you application

to atynd the Conference on Undergraduate Research' Programs in

Optical Physics.
4

The interest in Task IV of "Optics - An Action Program" has

been much greater than we had anticipated. There are 106

college and university teachers who submitted an application

to attend the Conference. Although the National Science

Foundation approved the proposal submitted by the Optical Society

of America for the Conference there are not sufficient funds

available to permit all to attend.

I regret very much to tell you that due to lack of fundi

Task IV is unable to offer you any expense money to attend
A

the'Conference. If, however, you are able to cover your own

expenses we would certainly welcome your Mendance at the

'Conference.

o

Yours very truly,

J. H. Taylor, Leider OSA7ask
Professor of Physics and Chairman
Departtent of Physics
Southwestern College
Memphis, Tennessee

33
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Attachment "L".
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CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN-OPTICAL PHYSICS

OFFICIAL,PARTICIPANT ATTENDANCE LIST

Group I -.Lasers, Non-Linear Optics,
Magneto=Optics, Coherence Effects

BLOCH, S. C. - Chairman
University of SoUth Florida

. Tampa, Florida "

MARTIN,_ROBERT L. -.Vice-Chairman
Lewis, and Clark College
Portland, Oregon

EASLEY, HOMER EUGENE'
Instructor
Aurora College
Aurora, Illinois

SPURR, ROBERT LYON
Instructor"
Emmanuel Col4ge.

E

400 The PenWay
r Boston 15, Massachusetts

ROBINSON, EDWARD L.
Head
Howard College
Birmingham, Alabama

SMITH, ALBERT E.
Profissor
Atlantic Union Collele
South Lancaster, Massachusetts

LAWLEY, RAYMOND
Professor and Chairman
University of Hartford
.36 Sequassen Street ,

Hartford,, Connecticut

COOK, EDWIN OSWALD
Professoi and Head .

Frostburg State College
Frostburg, Maryland

ZEPF,,THOMAS H.
Asst. Professor
Acting.Chairman
The Creighton University
Omaha, Nebraska

410 34

THERESE, SISTER MARY B.V.M.
Professor and Chairman
Mundelein College
6363 Sheridan Road
Chicago, Illinois

BAINTER, MONICA E.
Professor and Chairman
Wistonsin State College
Stevens Point, Wisconsin

AZBELL, WILLIAM
Head
Wartburg College
Waverly, Iowa

PETZ, JOHN IGNATIUS
Assistant Professor
,Little Rock University.
Little Rock, Arkansas
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CONFERENCE ON UNDERGRADUATE RESARCH PROGRAMS IN OPTICAL PHYSICS

OFFICIAL PARTICIPANTATTENDANCE LIST
.\

Group II - Spectrotcopy - Atomic, Molecular, Solic.State
Interferometry;Fluorescence and Luminescence

NYDER, D.D. - Chairman
Andrews University
Berrier Springs; Michigan

PARKE, EDWARD C., JR. --Vic
Humboldt State,College
Arcata, California

. - .

SCHAULS, SISTER M. ROSWITHA
Chairman
College of Saint Teresa
Winona, Minnesota _

CONKLIN, RICHARD LOUIS
Professor
Hanover College
Hanover, Indiana

PERSYN, GILBERT A.
Assistant Professor
St..Mary's University
2700 Cincinnati Avenue
San Antonio, Texas

ANDERSON, WALLACE E.
Professor and Head
The Citadel
'Charleston, S. C.

WOOD, JOHN K.
Professor
,Utah Staff University
Logan, Utah

I
: MUNDY, WILLIAM CHARLES

Instructor 7
'Southern Missionary College
lax 361
Ilegedale, Tennessee

YOUNQNER, PHILIP G.
Chairman
State College
St. Cloud, Minnesota

6ELSKI, ANTHONY JAMES
Instructor

. Central State College
Edmond, Oklahoma

Chaiiman
BRIEKSI, PHILLIP RICHARD
Assoc. Professor
Chairman
Barstwo,Hall of Sciende
Wisconsin State College
Superior; Wisconsin

41.



. CONFERENCE ON UNDERGRADUATE RESEAReH'PROGRAMS IN OPTICAL PHYSICS

OFFICIAL PARTICIPANT 'ATTENDANCE LIST

Group III - Radiometry and Photometry.,
Sources and Detectors
Far Ultraviolet. and Infrared

MARTIN, D. C. Chairman'
Marshall University
HuntingtdrilW. Virginia

RIGGS, JAMES W." - Vice-Chairman
La Sierra College .

La Sierra, California

ANTONAKOS, ANTONIOS
Professor
Chairman
Catawba College
Salisbury, N. C.

LAWSON, HARRY VAUGHAN,
Instructor
Tarleton State College
Stephenville; Texas

SULLIVAN, REV. SERAPHIN A.,.O.F.M.
Assistant Professor
Saint Bonaventure Univertity

,St: Bonaventure, New Yoik,

'KAYIDR, HOYT McCOY
Professor
Birmingham-Southern Colldge
Birmingham, Alabatha

MASON, HARRY
Professor
Chairman
Jamestown College
Jamestown, North Dakota

PITTMAN, MELVIN A.
Chairman
College of William and Maiy
Williamsburg, Virginia

40
READ, FLOYD M., JR.
Assistant Professor
East Carolina College
Greenville, North Carolina

VALLEY, LEONARD M. .

Assistant, Professor-
St. John's Oniversity
Collegeville, Minnesota

yr,



CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS

OFFICIAL PARTICIPANT ATTENDANCE LIST
0

Group IV - Atmospheric and Space Optics
Astronomy.

" Metrology and Space Surveillance
Aurora and Air Glow

STAVEEER.,---ERIU - Chairman
Stiithwestern Co
Memphis' 12, Tennessee

//
\BARNHARDI1-ALLEN - Vice-Chairmari\c
Western Kentucky State
Bowling Gre'en, Kentucky

DWYER, ROBERT JOSEPH
Professor and Chairman
Wagner College
Staten Island, New YOrk

CASH; DAN J.
Instructor
Loras College
Dubuque, Iowa '4 <I,

SCHROEDER, DANIEL JOHN
Assistant .Professor
Beloit College
Beloit, Wisconsin

PARNELL, DARRELL RAY
Instructor in Physics and Astronomy
Dept. of PhySics and Astronomy
Washburn UniVersity of Topeka

-.Topeka, Kansas

ADAMS, CLIFFORD L.'
Professor and Chairman'
Old Dominion College
NorfOlk, Virginia .'

37
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CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS

OFFICIAL PARTICIPANT .ATTENDANCE LIST
.7

Group V - Optical Materials, Thin Films, Fiber Optics
Optical Constants, Polarization. Geometrical Optics

HILTON, W. A. - Chairman
William Jewell College
Liberty, Missouri

HOLBROW, CHARLES H. - Vice- Chairman
Haverford College
Haverford, Pennsylvania° .

WOLFE, OTIS KENLEY, JR.
Associate Professor
,Centre College
Danville, Kentucky

SIMMONS, JOSEPH WRIGHT
Assistant Professor
La Salle College
Philadelphia 41, Pennsylvania
444
CONNOLLY, WALTER CURTIS
Professor and Chairman
Appalachian, State Teachers College
'Boone, N. C.

MOORE, SISTER JOHN FRANSIS
Head
Mary Manse College .

2436 Parkwood Avenue
Toledo, Ohio .

VERNON, ROBERT C.
Chairman, .

Simmons
Chairman,

Boston 15, Massachusetts

WILLIS, WILLIAM RUSSELL
Professor
Box 70
West Virginia Wesleyan College
Buckhannon, West 'Virginia

glsERT, WALTER LOUIS
rAS"gOciate Professor
Eastern Michigan .University
Ypsilanti;' Michigan

. 38

PERRY, RICHARD LEE
Assistant Professor
University of Pacific
Stockton 4, California

.7



Attachment 11M"'

CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS

ATTENDANCE A; THE CONFERENCE
.

(OTHER THAN OFFICIAL PARTICIPANTS AND INVITED LECTURERS)

ROLLAND, W.W.
Dept. of,Physics
King College
Bristol, Tennessee

fi

BIRD, ALVIN N., JR.
Southern Research Institute
Birmingham, Alabama

SMITH, H. M.
Institute of Optics
University of Rochester
Rochester, New Yokk
(graduate student)

TUBBS, ELDRED
Dept. of Physics
Harvey Mudd College
Claremont, California

WORLEY, R. E.
Dept. of Physics
University of Nevada
Reno, Nevada

NIELSEN, ALVIN H.
Dept. of Physics
University of Tennessee
Knoxville, Tennessee

GUTTMAN, MARK
Dept. of Physics
La Salle College
Philadelphia, Pennsylvania

GLENN, DAVID
Infrared Group
Cape Kennedy
Patrick Air Force- Base, Florida

MadQUEEN, R. M.
Lab. of,Astrophysics and
Physical Meteorology
The Johns Hopkins University
Baltimore, Maryland,
(gra'duate student) /

4 k
39

DORMAN, E.S.
Dept. of Physics
The Johns Hopkins University
Baltimore, Maryland'
(graduate student)

STREETS, J. L.
Dept. of Physics
University of .Florida
Gainesville, Florida
(graduate student) .

McKINLEY, J. E. .

Dept. of Physics
Southwestern College
Memphis, Tennessee

HANSON, H. M.
Dept. of 'Physics
Southwestern College
Memphis, Tennessee

HACKLEMAN,-W. R. ,
Dept. of Physics
Southwestern College
Memphis, Tennessee

RUFFIN, G. P:
Dept. of Physics
Southwestern College
Memphis, Tennessee

EVERY, A. C.
Dept. of Physics
Southwestern College
Memphis, Tennessee
w-

RHODES, P. N.
President
Southwestern College
Memphis,. Tennessee

TAYLOR, J. H.
Dept. of Physics
Southwestern College
Memphis, Tennesse'e
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PRINZ, DIANE Kt .

Lab. of Astrophysic6 and
Physical Meteorology
The JOhns Hopkins university'
Baltimore, Maryland
(graduate student)

HEFFERLIN, R.
Deptc.,of Physics
Southern Missionary Clollege)
.Collegedale, Tennessee

WARGA, M. E.
Optical Society of America
Washington, D. C.

WILLIAMS,I V. Z. .

Director, "Optics - An
Ac n Program"

k, Connecticut

LYON, JOHN C.
-St. Mary's University
San Antonia, Texas
(undergraduate_ystudent)

a.

The following undergraduate physfOs majors from Southwestern
College also attended:

WEHLING2, M. F.
Dept. o Physics
Southwestern College
Memphis, Tennessee
(undergraduate student)

ROBERTSON, C. W;
Dept. of Physics
Southwestern College.
Memphis, Tennessee. ,r,

(undergraduate std dent)

McKNIGHT, J. M.
Dept. of Physics
Southwestern College
Memphis, Tennessee
(undergraduate student)S

40

Southwestern College
Memphis, Tennessee e
(undergraduate student)

HOFFMAN, SARA W.
Dept. of Physics
Southwestern College
'Memphis, Tennessee
(undergraduate student)

VAUGHN, R. T., JR.
Dept. of Physics
Southwestern College
Memphis, Tennessee
(undergraduate student)

HOLMES, P. W.
Dept. of Physics



Attachment 'IN"

COLLEGE AND UNIVERSITY PROFESSORS WHO RE(1ESTED PERMISSION!
TO ATTEND

THE CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL. PHYSICS

ADAMS'i CLIFFORD L.
Professor and Chairman,
Old Dominion College.
Norfolk 8, 'Virginia

ANDERSON,'WALLACE,E4
Professor and Head
Physics Dept.

The Citadel
Charleston, S. C. .

ANTONAKOS, ANTONIOS
Professor of Physics
Chairman, of Dept.
Catawba College
Salisbury, North Carolina

AZBELL, WILLIAM
Head
Wartburg, College
Waverly, Iowa

o

BAINTER, MONICA E.
Professor and Chairman'
Wisconsin State College.
Stevens Point,- Wisconsin

BARNHAROT,' EDWARD A: r
Assistant Professor
College Heights
Bowling' Green, Ky.,

BEiSKI, ANTHONY JAMES
Instructor.
Central State CoIlege /

Edmond, Oklahoma

. BISErt, Roy H.
, Associate Professor

,Lamir,State College of Technology
....'Beaumont, Texas'.

- BLACK, HOWARD T.
Associate Professor_ ,

Indiana State College
Terre Haute, Indiana'

:gLOCH,. SYLVAN CHARLES
Assistant Pro'fesso'r,
Chomkstiy-Wg.
Rdpm 304G*,-
Ontversity of South 'Florida
Tampa,-Floride .

BREED, HENRY E.
Associate Professor .

Rensselaer Polytechnic Institute
Troy, New York 12181

BRIESK4, PHILLIP RICHARD
Associate Professor
Chairman
Barstwo Hall of Science
Wisconsin State College
Superior, Wisconsin .54881

e BROWN, EDWARD B.
Assistant in Physics
Manhattan College
NeW York 71, N. Y.

CARPENTER,,DELMA RAE JR.
Professor
Virginia Military Institute
Lexington, Va.

CASH, DAN J.
.Instructor
Loras College,
Dubuque, Iowa 52003

;- CLEMENTS, JOHN HERBERT
Professor and Head
East Texas State College
Connerce, Texas 75429

CLOTTELTER, B, E.
AssoCiate Professor
Grinnell College.
Grinnell, Iowa -'

CONKLIN, RICHARD LOUIS.
Professor ,

Hanover College '

Hanover, Indiana

CONNOLLY, JAMES HENRY
,Assistant professor
Acting Chairman
King's. College
Wilkes-Barre, Pa.

56;;LY, WALTER CURTIS
Chairman and Professor
Appalathain State Teachers College
Boone,. N. C. ;



COOK, EDWIN OSWALD
Professor and Head
Frostburg. State College
Frostburg, Maryland

COULLIETTE, JAMES HORAqg
Professor and Chairman.
University of Miami,
Coral Cables, Florida

DAM, CECIL F. S
Professor and Chairman
Cornell C611ege
Mount Vernon, Iowa

DWYER, ROBERT JOSEPH
Professor ,and Chairman
'Wagner College
Staten Inland, N.-W. 10301

EASLEY, HOMER EUGENE
Instructor
Aurora College
Aurora, Illinois

ELLIOTT, .STUART
Assistant Professor
Occidental College
Los Qneles, California 90041

FLETCHER, NEIL
Assistant Professor '
Florida State University
Tallahassee, Florida 32306

FOSTER, IRVING GORDON
Chairman, Math - Science Division
Professor
Fl rida 'Presbyterian College

. Retersburg, Florida

FUSON, NELSON
Professor
Fisk. University
Nashville 8, Tennessee

GARNE ". WILLIAM
Chairman
University of Bridgeport
Bridgeport, Connecticut

_GESSERT,,WAftER LOUIS
Associate Professor
Eastern Michigan University
Ypsilanti,. Michigan. 48197
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ZOBLE, ALFRED THEODORE
Professor
Union College
Schenectady, New York 1,2308.

GUNTER, ROY C. JR.
Associate Professor
Holy Cross College . .

Worcester, Massachusetts

GUREVITCH, MARK
Professor and Chairman
Portland State College
P. O. Box 751
Portland, Oregon 97207

GUTSCHE, GRAHAM D.
Professor
Science Department
Us S.' Naval Academy
Annapolis, Maryland

HAMBY,DRANNAN S.
Assistant Professor
Linfield College
McMinnville, Oregon

HARTMAN, ROGER D.
Assistant Professor
University ol Tulsa
Tulsa, Oklahoma 74104 .

HEAD, VERNON
Assistant Professor'
Spring Hill College
Mobile, Alabama

HENRY, HUGH.F.
Head
DePauI University
Greencastle, Indiana

HILTON.WALLACE.A.
Professor.
Head
William Jewell College
Liberty, Missouri

HINDS, CONRADE CARLYLE
'Associate Professor

N Box 929I-qouthern University
1 Baton Rouge, Lae 70813,
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HODGES, SIDNEY E.
Head
Box 494-SPA-.Station
Nacogdoches, Texas
(Stephen F. Austin State College)

HOLBROW, CHARLES H.
Assistant Professor,_
Haverford College
'Haverford, Pennsylyania 19041

HOLMES, JOHN R.
Professor and Chairman
University of Hawaii
Honolulu,14, Hawaii

HOOVER, MARTIN.E.
Assistant Professor
Goshen College
Goshen, Indiana

HULTS, MALCOM EUGENE
Assistant Professor of Science
Chairman, Physics SectiOn
Ball'State Teachers College
Muncie, Indiana

KAYLOR, HOYT MCCOY,
Professor ,

Birmingham-Southern College
Birmingham, Alabama 35204_

KECK, WINFIELD
Professor and Chairman
Lafayette College
Easton, Pa.

KING,, ALLEN LEWIS:' .
Professor
(I Teach Optics) .

Dartmouth,Callege
Hanover,. New Hampshire

KOVACH, LADIS D.
Head . Instructor in Physics'
Department of Mathematics, and Physics Southern Missionary College
Pepperdine College Box 361
W. 79th Street at Vermont Avenue Collegedale, Tennessee
Los Angeles, California 90044,

LAWLEY, RAYMOND
Professor and Chairman
University of Hartfoid
36 Sequassen Street-
Hartford, Conn. '

}r,

LAWSON, HARRY'VAUGHAN
Instructor of Physics
Tarleton State College
Stephenville, Texas

LONG, ROBERT ICI
Instructor
Worcester Polytechnic .Institute
Worcester, Mass.

MARTIN,'DONALD, C.
9 Chairman

Marchall University
Huntington, W. Va. 25701

MARTIN, JAMES MERRILL
Associate Professor
University of Wisconsin-Milwaukee
Milwaukee, Wisconsin 53211

MARTIN, ROBERT L.
Associate Professoi
Chairman
Lewis and Clark College
Portland, Oregon

NASON, HARRY
Professor
Chairman
Jamestown College
Jamestown, North Dakota

MITCHELL, H. REES
Professor
Michigan Tech. University,
Houghton, Michigan 49931

MOORE, SISTER-JOHN ipANSIS
Head
Mary Manse College
'2436 Parkwood Avenue'
= Toledo, Ohio 43620

MUN DY, WILLIAM ,CHARLES

MURTAUGH, REV. WALTER A. O. P.
Chairman-
Providence College
Providence 8, 02908
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NIELSEN, ALVINH.
Head, Department of Physics
University of Tennessee
Knoxville, Tennessee

NORRIS, DR.. WILFRED G.
Chairman
Juniata College
Huntington, Pennsylvania

PARKE, EDWARD CHARLES JR.
Associate Professor
Humboldt State College
Arcata, California

PARNELL, DARRELL RAY
Instructor in Physics' and Astronomy
Dept. of Physics & Astronomy:
Washburn University of Topeka
Topeka, Kansas

PECKHAM, DONALD C.
Associate Professor
St. Lawrence University
Canton, NewYork 13617

PERRY, RICHARD LEE
Assistant Professor !

University of Pacific
Stotktoh 4, California

PEASYN,'Dr.'Gilbert.A.
AsSistant ProfessOr
St. Mary's University
2700 Cincinnati Avenue
San Antonio, Texas 78228

PETRIK; EUGENE V.
Associate Professor'

- Head of Elepartment
Seton. Hall University
South Orange, New Jersey

PETZ, JOHN IGNATIUS
Assistant Professor
Little-AOck University
Little. Rock, Arkansai

-Pittman, Melvin
,Chairmdh

. College of William &Mary
Williamsburg., Virginia

PRATH
Profes
Penns
Chest

JO
Or
v ni

P.

LYLE

Military College
. 19013'

PRop OR, DAVID, G.
cha an; Associate Professor
Baldwin Wallace b)llege
Berea,,Ohio- 44017

FLOYD M. JR.
Department of Physics
AssiStant Professor
East Carolina College
Greenville,4N. C. 27834

RHODES, JACOB L.
Associate Professor
Chairman
Lebanon Valleys College
Annville,.Pa, 17003

RIGGS, JAMES WILLBORN JR.
Professor and Head-
La Sierra College
La Sierra, California 92505N

ROBINSON, DR. EDWARD L.
Head,
Howard College
Birmingham, Alabama 35209

RD*SS, John Stoner
Professor
Chairman
Rollins College
Winter Park, Florida

Schauls, Sister M. Roswitha
Chairman
College of Saint Teresa
Winona, Minnesota 55987
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SCHROEDER, DNAIEL JOHN
Assistant Professor
Beloit College
Beloit, Wisconsin '53512

SCHWETMAN, liEttun D.
Chairman
Dept. of Physics
Baylor University
Waco, Texas
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SIMMONS, JOSEPH WRIGHT,
Assistant Professor '

,La'Salle College 4

Philadelphia 41, Pa.

'SMITH, ALBERT E.
Professor of Physics
Atlantic Union College
So. Lancaster, Mass.

SNYDER, DONALD D.
Chairman
Andrews University .

Berrien Springs,'Michigan 49104
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SPELL, WILLIAM HOWARD
Associate Professor
Belhaven ,College.
Jackson, Mississippi 39202

SPURR, ROBERT LYON
IhStructor
EMmanuel College
400 The Fenway
Boston 15, Mass.

STAUFFER. FRITZ.
Assistant Professor.
Southwestern at Memphis
Memphis 12, Tennessee

STEPHENSON, HAROLD ,PATTY
Professor
Pfeiffer; College
Misenheimer, N. C. 28109

SULLIVAN, SERAPHIN THONY (REV.)
Assistant Professor
Saint Bonaventure University
St. Bonaventure, New York 14778

SWAMINATHA SUNDARAM
Associate Profe4por
Associate Director ,Spectroscopy Lake
Illinois .Institute of Technology
Chicago, Illinois 60616

TAYLOR, JACK HOWARD
Professor indChairman
Southwestern College
2000 North Parkway
Memphis 12, Tennessee

THERESE, SISTER MARY B.V.K.
Professor and Chairman
Mundelein College
6363 Sheridan Rd.
Chicago, Illinois 60626

TUBBS, ELDRED F.
Assistant Professor
Harvey Mudd College
Claremont, California 91716

VALLEY LEONARD M.
Assistant Professor
St. John's University
Collegeville, Minnesota

VEI-ISE, WILLIAM EVERETT
Assistant Professor
West Virginia University.
Morgantown', W. Va. 26506

VERNON, ROBERT C.
Chairman -

Simmons College -.

Boston 150.Mass.

WIEGAND, ROY V.
Professor
Montana State College
Bozeman, Montana

WILLIAMS, GEORGE P. JR.
Associate Professor
.Box 7441 R. S.
Wake Foi-e-gt College
Winston-Salem, N. C.

,WILLIAWILLIAM'RUISELL
.Professor
Box 70
West Va. Wesleyan College
Buckhannon, West Va.

'WILSON, RAYMOND G.
Acting Head
Illinois Wesleyan University
Bloomington, Illinois '61701

WOLFE, OTIS KENLEY JR.
Associate Professor of physics'
Department of Physics
Centre College
Danville, Kentucky

11.
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WOLLETT, ALBERT HAINB,Sf'
Assistant Profeisor
Memphis State' University
Memphis, Tennessee 38111
Box 768, M.S.U.

WOOD, JOHN, K.
Professor"
Utah State University
Logan, Utah

WORLEY, R. EDWIN
Professor (II acting Chairman).
University of Nevada.
Reno, Nevada

YOUNGMAN, LESTER A.
Division Director
Pan American Coll6ge
Edinburg, Texas f

-.YOUNGNER,,DR; PHILIP G.
Chairman
State College
St. Cloud, Minnesota

ZEPF, DR. THOMAS H.
Assistant Professor
ACting Chairman
The Creighton University
Omaha, Nebras4 68131
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Attachment HOn

-OPTICAL SOCIETY of AMERICA

The'purpose of this letter is to inform you that you have been chosen
to serve as Chairman ofsDiscussion Group during the Conference on
UndergradUate Research Programs in Optical Physics. It was the feeling",
of the group that chose you that you could make a definite contribution to
the Conference in this capacity.

As a Group Chairman you will have the followin6 responsibilities:

Introduce those Invited Lecturers whose lequre falls within the_
scropeof interest of your

(1).

(2) Organize your Group's effort prior to the Conference.

(3) Make assignments of Sub-items to members of your Groupk.
6

(4) Arrange for particular Invited Lecturers to meet with you and
your group during the Conference.

(8) Assemble the other members clf your Group at various' times
throughout the five day period of the ConferenCe for a discussion
of the various topick listed for your Group.

(6)`. On Friday (June 12) make a verbal report to the assembled
Conference:Participants of the findings and protram for futureitt

action that tiksvelev:)peel in your Group during the week.

A copy of the G ;oup pi/scussion Areal is enclosed for your"cOnvenience,
It may well be that in/your discussions other areas will come up and you will
want to pursue the p,;/ Definite periods during the Conference have been set_
aside forwGroup iscussions. These Group discussions are not to be scheduled
during the time t which any of- the twentwdive invited lectures are being ...
given.
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As you know, the Conference Participants will be divided into eight
Discussion Groups of approximately the same size. Each Discussion Group will
have a Chairman and a Vice Chairman. The Chairmen and Vice Chairmen will
play a very important part during this Conference.. As Group leaders they
will have the responsibility Of making a final report to the Conference

x'Participants on the last day of the Conference summarizing the results of their
Group's discUssions during the week. It is the hope that out of the final :
reports of these various Discussion Groups there will emerge,a Program
of Action. In this connection you should not consider the forthcoming
Conference as the final phase of Task IV. It might very well be only the
beginning. The report to the assembled Conference Participants which is to
be provided verbally on Friday (June 12) isto be made available in.writing within
3 - 4 weeks after the Conference. It,is hoped that each Group can generate .,a program which can be followed in the future with a periodic repott.

In closing let me congratulate you on your opportunity to serve as one
of the Group Chairmen.

il

EncloSures:

Sincerely yours,

J. He Taylor, Leader OSA Task IV
Professor of Physibs and Chairman
Department of Physics, ,Southwestern College
Memphis, Tennessee

I

Conference Invited LectUrers
Letter to Corporation Members of the Optical Society of America
Discussion Group Areas
Group Participants I



'Attachment "P."

OPTICAL SOCIETY of .AMERICA

-

The purpose of this letter is to inform you that you have been chosen
to serve as Vice Chairman'of DiscuSsion Group during the Conference on
Undergraduate Research 'Programs in Optical Physics. It was the feeling of
the group that chose you that you could make a definite tcontribution to
.the Conference in this capacity..

As a Group Vice Chairman you will assist your Group Chairman in the
following retponsibilfties:

(1) introduce those Invited Lecturers whose lecture falls within the
scope of interest of your Group.

(2) Organize your Group's-effort prior to the Conference.

(3) Make 'assignments of Sub-items to members of your Group.

(4) Arrange for particular Invited Lecturers to meetbwith you and
your Group durlrig the Conference.

(5) Assemble the'other members of-your Group at various times
throughout the five day - period of the,' Conferende for adiscussion
of the various topics. listed for your ,Group." ti

, e

(6) On Friday (June 12) mak a-verbal report to the assembled
Conference Participants of the findings and program for future

At° action that has developed in your GrOup during the week.

1.

O

A copy of the Group Discussion Areas is enclosed for ybur convenience.
It may well be that in your "discussions other areas- will come up and you will
want to pursue them. Definite periods during the Conference have been set,
,aside for Group discussions . These Group discussions are not to be scheduled
during .the time at which any of the twentv ive invited lectures are being given.



qr.

0

-2-

As you know, the Conference Participants will be divided into eight
Discussion Groups of approximately theAsame size. Each Discussion Group, will
have a Chairman and a Vice Chairman. The Chairmen and ViceChairmen will
play a very important part during this Conference. As Group leaders they
will have the responsibility of making a final report to the Conference
Participants on'the last day of the Conference summarizing. the results of their'
Group's. discussions during the Nkeek. It is the hope that out of the final
report's of these various Discusion Groups there will emerge a Program of Action.
In this connection you should not consider the forthcoming..ponference as the
final phase of Task IV. It might very well be only the beginning. The report
to the assembled Conference Participants which is to be provided verbally
on Friday (Tune 12) is to be made available in writing with4n weeks

after the Conference.. It is hoped that each Group can generate a program
which can be followed in the futUrMith a periodic report.

In closing let me congratUlate you on your opportunity to serve as one
of 'he Group Vice Chairmen.

1

EnclO'sures:

Sincerely yours,

j. H. Taylor., Leader.OSA Ta'sk IV
/Professor of Physics and Chairman
Department of Pliysics
Southwestern College.
Memphis, Tennessee

'
.

Confeience Invited Lecturers
Letter to Corporation Member; of the Optical Society of America
Discussion Group Areas
Group Partidipants

t
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Attachment "Q!'

CONFERENCE ON UNDERGRADUATE RESEARCH
P

ROGRAMS IN OPTICAL PHYSICS

Name

S. C. Bloch

D. D. Snyder

D.C. Martin

Fritz Stauffer Group IV

Southwestern College
Memphis, Tennessee

June 8-12

Chairman
of Group College,or University Address

Group I

Group II

Group III

W. A. Hilton Group V

D. G. Proctor Group,?A

Rev. W. A. Murtaugh Group B

University of South Florida

Andrews University

Marshall University

Southwestern

William Jewell College

Baldwin Wallada College

Providence College

S. B. Elliott Group C Occidental Colleges

Vice Chairman,
Name of Group College or University

,Robert L. Martin GrOup I .Lewis 8, Clark College

Edward C. Parke,J4Group II Humboldt State College

James W. Riggs Group III La Sierra College

Allen Barnhardt / Group IV- Western KT. State

Charles H. Holbrow Group V

L. A. Youngman Group A'

Donald C. Peckham' Group B

Dymond G. Wilson Group C

Halryrford College

Pan American College

The St. Lawrence Univ. -

Illinois Wesleyan Univ.

Tampa, Florida

Berrier Springs,
Michigan

Huntington,
West Virginia

Memphis 12,
Tennessee

Liberty; Missouri

Berea, Ohio

Providence 8,
Rhode Island

Los Angeles,
California

Address

Portland, Oregon

Arcata, California

La Sierra,
California

Bowling Green;
Kentucky .

Haverford, Penn.

Edinburg, Texas

Canton,. New York

Bloomington,
Illinois



Attachment "R"

CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN'OPTICAL PHYSICS

Southwestern College
MemphiN Tennessee

Name

Roderic M. Scott

June 8-12

INVITED LECTURERS

Address Lecture

Electso-Optical Division . Space Optics
The Perkin-Elmer Corporation
Norwalk, Connecticut

Harold S. Stewart E. H. Plesset AsSociates, Inc. Scintilla4on and
2444 Wilshire Boulevard Seeing
Santa Monica, California

Atmospheric and Space Scienes
Division

Southwest Center for Advanced
Studies - Dallas, Texas

F, Si, Johnson

Gordon Newkirk, Jr. High Altitude Observatory
Boulder, Colorado

John A. Sanderson Optics Division
'U. S. Naval Research

Laboratory
Washington 25,,D. C.

4

Lloyd G. Mundie Lockheed Aircraft Corporatioh
California Division
Burbank, California

,

Kostkowski High Temperature Measuremen
Laboratory v - Heat Divisio

National Bureau of Standards
Washington 25, D. C.

Johh N. Howard. Air Force Cambridge Research
Laboratories

Bedford, Massachusetts

R. W. Terhune Scientific Laboratory
Ford Motor Company
Dearborn, 'Michigan

George B.'Wright Lincoln Laboratory
Massachusetts Institute of

Techtology.
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Airglow and Aurora

Balloon Astronothy

Radiometry and*-
Photometry

Sources and Detectors-

Reiearch Ideas in
Optical Pyrometry

Defense Department
Interests in 'Optical
Physics

Non-Linear Optics'

Magneto - Optics



CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS' IN OPTICAL PHYSICS

INVITED LECTURERS'.

Edward N. Adams

John D. Strong

Address

International Business
Machines Corporation
Thomas J. Watson Research

Center
Yorktown Heights, New York

Institute o Optics
University f Rochester

. Rochester, ew York

The Johns opkins Univerqty
Baltimore Maryland

Narl Kessler Atomic ysics Laboratory
National Bureau of Standards
Washitton 25, D. C.

. .

Alberi's Levine Gen al Telephone and
El ctronics Laboratories, Inc.
yside Laboratories

Bayside, New York

The Penrisylvania'State
University

University Park, Penn.

N. S. Kapapy Optic's :Technology, Inc.
248 Harbor Boulevard
Belmont, ,California

Lawrence N. Hadley Coloraid State University 1
Fort Collins, Colorado

William Wolfe

Clinton W.,kersey,

Institute of Science and
Technploigy

The UnilfersitY of Michigan
Ann Arbor, Michigan

Personal Property Branch
Dept.Vf Health, Education

'and Welfare
Washington, D. C.

.1

Lecture

Optical Character
Recognition

Laser Demonstration

Interferometry

Spectroscopy

Fluorescence and
Luminescence

Adventures-in Infrare
Spectroscopy

Fiber optics

Thin Films

Optical Materias

Government Surplus
Property

53
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CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAM; IN OPTICAL PHYSICS

INVITED LECTURERS

Natrie

William N. Ellis

-
Myron A. Jeppesen

William Wolfe .

Henry E. Breed.

Lewis Bodi

Leonird Eisner

Address

Physics Section
National Science Foundation

. Washington 25, D.,C.

National Science Foundation
Washington, D. C.' 20550
Bowdoin College
Brunswick, Maine

/-
Institute bf Science and

Technology
The University of Michigan
Ann Arbor, Michigan

Rensselaer Polytechnic Institute
Rowland Laboratory
'Troy, New York

General Telephone and
Electronics Laboratories, Ac.-
Bayside Laboratories
Bayside, New York

Lecture

Other Aspects.of .

Federal Support for
Scientific Research

The Place of'Optics
Proposed Physics

rricula

Barnes Engineering Compdny
Stanford, Connecticut

4

k
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Optics in an
Engineering Curriculum

Proposed Undergraduate
Course in Optical
Physics

Fluorescence
Demonstration

.

Demonstration of the,
Barnes Educational -.:-

Spectrometer ES100



, Attachment 4!S

OPTICAL SOCIETY of AMERICA

ram glad to be able to tell you that the National Science Foundation has
approved the kopbsal submitted by the Optical Society of -America for its
Conference on Undergraduate Research Program's in Optical Physics to be held
at Southwestern from June 8 - 12.

Task IV will reimburse you for travel expenses incurred in' attending the
Conference. /Room and board will be available on the campus and we shall
reimburse you for the cost of your round,trip touristairfare.

We are looking forward to your lecture on 2

which is scheduled for June . As you know, the primary
purpose of this Conference is to -provide college and university teachers,

'particillarly at the unCiergraduate.level,, with ideas for either research
honors project's, or both, in the field of Optical Physics. It will be greatly
appreciated if you will send me either a copy of your lecture, or at least an
outline, in sufficient time to have it =pied and distributed to the 'Conference
Participants. .Your assistance in this matter will be greatly appreciated.

The Coriference Participants will be assigned to one of eight Discussion
Groups. Each Group will have a -Chairman,and Vice-Chairman. We are trying to
be most serious in their responsibilitiet. It is quite likely that one or more
of them will be correspondence .with you before the Conference. During the
Conference, some of them will be asking you to meet with-their respective Gawps ._

if the above listed- date for your lecture is inconvenient I would appreciate
your letting me know as soon as possible. There are twenty-fiie Invited Lecturers
to the Conference and we shall do our best to try to pick a time most suitable
for each.
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In closihg let/ne take, this opportunity to thank you for having agreed to
(

lectur to the Conference. If you will let me know when you.plan to arrive4
Mernphi 11 have someone meet you at the airport and bring foil to ,.

Southwestern. .,/ ,

ainberely your.p,

411111A,

J.: H. Taylor, Leader OSA Task IV
Professor of Physics and Chairman
Department of Physics
Southwestern College
Memphis, Tennes6ee

Enclosures:

Letter to Participants
Letter to Group Chairmen
Letter to Corporation Members of the Optical Society of America
"Conference invited.Lecturets
Discussion Groups

56
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'Attachment

OPTICAL SOCIETY, of AMERICA
41,

S.

.. , .
. .,. ..

1/4

Dear Sirs:

The purposes of this letter are twofold, namely, to bring you up to date
on Task IV of "Optics - An Action Program" and to ask ybur assistance in connection.
with this Task. -

,

"Optics - An Action. Program" is the program of corrective action OW was
proposed bythe Needs in Optics Committee. This committee was _under the
Chairmanship of V. Z. Williams. This actionprogram was broken up into six
different Tasks. Dr. Williams asked me to assume leadership of Ta2sk IV which
concerns itself with Undergraduate Research Programs':

Task IV has now progressed to the point where it,is 'baying a Conference on
Undergraduate_Researcb Programs in Optical Physics at 'Southwestern College
(Memphis, Tennessee) from June 8 -12. The Optical Society of 'America submitted
a proposal for thfs'Ccinference to the Natiorial SCiende Foundation which has
"been approyed. ; .

The primary purposes, of the Conference are the following:
e

1. To provide the Participants with ideas suitable for both research
and honors projebts...

21-. To bring,the P-articipantg up to date on activities in modern
Optical Physicai

3. To discuss the problems facing a_ professor in trying to get a
research prograrkstaried.

4. To propose a joint Program pf Action that will help each PartioiPant
in his research efforts.

There are 106 college and university teachers wanting to attend the
Conference. Present funds will permit only about 75 to attend, however.

57
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Twenty-five invited lecturers will address the Conference during the five day'
period. In addition, there will-be Group Discussions among the participants
each day.

The second purpose of this letter, alluded to in the first paragraph ,/is
to inquire whether or not your company has any educational eda o 1

literature in the general field of Optical Physics that if would be willing
to send to the Conference for distribution to the Participants. If you h ve
material of scientific value to this Conference, I would be most appre iative
if you would send me 100 copies at your earliest convenience. i can en
inform the Group Chairman that such material is available.

Letter to PartiOipants
Letter to Group Chairmen
ConferenCe Invited Lecturers

r I

Yours very truly,

J. g. Taylor, 'Leader OSA Task IV
Professor of Physics and Chairman
Department of Physics
SouthWestern College
Memphis ,Tennes see

56
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Attachment "Un

i

-CONFERENCE-ON- UNDERGRADUATE-RESEIRCH PROGRAMS: IN_OPTICAL__PHYSICS.

., PROGRAM

MONDAY

This Session was chaired by F. R. Stauffer (Southwestern College,

Memphis, Tennessee)'

TIME ;LECTURER LECTURE

8:15 - . P. N. Rhodes (President,
Southwestern College)...............Welcome

Van Zandt Williams.. ..... .........1Keynote Address
J. H. 'Taylor .

9:30 - 10:30 R. M. Scotty Optics

Coffee Break

10:45 - 11:45 Group Meetings

12:d0 - 1 :00 Lunch

1:30 - 2:30 H. S..Stewart.................r.....SCintillation's
and Seeing

Coffee Break

'3:00 --II:00

4:15'- 5:15

.5130 -6:30

.6:30 7:30,

7:30 - 8:30

C". W. Kersey.. .....

Group Meetings

Dinner

G. Newkirk

`-get

... ..Balloon Astronomy

..... .....Surplus Property. ,

(Health, Education,
.and Welfare Dept.).

rs Film on Coronascope
II

,"
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CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS
,

Paop3Am

TUESD4

-

This Session was chaired by W. A.. Hilton (William Jewell College,

,Liberty, Missouri).

TIME LECTURER'

8:15 - 9:15 J.

9:30 - 10:30 N.
. -

Coffee Break .

10:45 - 11:45 H.

Am SanderS0h040,7#00444000Q00040

S. ******

a

Y

. Koftkowski ******************

12:00 - 1:00* ,Lunch.

41:30 - 2:30 ,L. M ndie ... ...:.......0............Sources and

,

LECTURE

..Radiometry and
Photometry

..Fiber Optics

..Reseaich Ideas
in Optical
Pyrometry

Coffee Break -

O

3:00 - 4:00 W.

4:15 5:15 A. Ko Levine
-

5:30 6:30 J. N. Howard
4

6:30 - 7:30 Dinner

7:30 - 8:30 A. K. Levine
L. Bodi

8:30 - 9:30 L. Eisner

, ,

***** 0.wookyopeeps000

Detectors

of
Federal Support
for Scientific
Research

.:Lasers

..Defense Department 1
Interest in
Optical Physics

************* ...Fluorescence
Demonstratidn

60

Dedonstration of
the Barnes
Educational
Spectrometer,ES100



_CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL,PHYSICS

PROGRAM

WEDNESDAY

This Seision was chaired through_2:30 P.M. by S. C. Block (.Jniyer7.

sity of Scpth Florida, Tampa, Florida). The Session was chaired .

after 2:30 P.M., by S. B. Elliott (Occidental' College, Los Angeles,

California).

TIME LECTURER .LECTURE

8:15 - 9:15 R. W. Terhune...1...Non-Linear Optics

9:30 - 10:30 G. B. Wright...>...Magneto Optics

Coffee-Break

10:45 - 11:45 W. Materials

12:00 - 1:00 Lunch'

1:30 - 2:30 F. S. ,Johnson....Airglow and Aurora

,Coffee'Break

. 3:00--24:00 JepPesen.....The place di-Optics in
1; Proposed Physics Curricula

', 4:15 5:15 W.
.

in an'Engineering
Curriculum

5:30 - 6:30 , H. Brae roposed Undergraduate
sts .urse in Optical Physi,ct_.

6:30 7:30- Dinn 4

7:30 - 8:30 R.,Blakney '.Laser Demonstration

Note: After Blakney's demonstration open house for the
Particip..ts was held at the hpmeof,Dr. and Mrs. Rhoded

6,

6"

t .

e,

'4



-2 CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS

At*.
PROGRAM

THURSDAY

This Session was chaired by D. D..Snyder (Andrews University,

Berrier Springs, Michigan).

TIME LECTURER LECTURE

8:15 - 9:15 J. P. Interferometry

9:30 - 10:30 K. Kessler Spectroscopy

Coffee Break

.10:45 - 11:45

12:00 = 1:00

' 1:30 - 2:30

poffeeBreak

'3:00 - 4:00

6:30 - 7:30

Note:

Hadley .. Tilmse

Lunch

. D.,4-i. Rank,,'...Adventures in Infrared
'...Spebtroscopy

4

E. N. Adams ........Optical Character
Recognition

Dinner

4'

1

:

'After Dr. Adams' lecture the Groups went into meeting.
The Groups had 'thin midnight to turn in their Group,
Reports.

a. .

62
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CONFERENCE ON.LiNDERGRADUATE RESEARCH, PROGRAMS IN OPTICAL PHYSICS'

PROGRAM

FRID4Y

This Session was chaired by D. G. Proctol; (Baldwin Wallace College,

Berea,-Ohio).

TIME LECTURER LECTURE: .

8:15 - 9:15 Group I........t..Reports
Group II
Group III

9:30 - 10:30' . Group ..... °Reports
Group V

Coffee Break

10:45 - 11:45 Group A............Reports
Group B
Group C

12:04- 1:00 Lunch

6:30 - 7:30 Dinner

Note: (1) At the end of the;morniPg coffee break, President
Rhodes-Introduced Mr. Alfred Kelleher andTr. Marcey°
of thellesearth_Corporation to the. Conference
Participants. Mr. Kelleher spoke for a,few minutes
on the'purpose of the Research Corporation.

. (2) During the afternoon Mr.Kelleher made himself
available to speak,to several of the Partidlpants
who were interested in seeking finandial assistance
from the Research Corporation.

(3) The Southwesterphysics Department was open for in-
spection during the afternoon. Most of the Partici--
pants visited the laboratories during this time.
Also, there was on display for them most of the
commercially available,microwave apparatus for us6-

...4 in teaching optical physics. It shouls be pointed
out that Dr. W.-Kelly of ;the A.I.P. had requested
the phyabs department t6 evaluate this microwave_
equipment and hshad rtquested the various manu-
facturers to hike certfin that their appaptus
arrived in time- for the

63
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Ihrfei,..1 Pubis, Relations

Attachment "V"

NEWS FROM. THE AMERICAN INSTITUT*. OF PHYSICS

335 EAST 45 STREET, NEW YORK 17 MURRAY HILL 5-1940

RELEASED FOR FRIDAY, JUNE 5, 1964

SCIENTISTS MEETING IN MEMPHIS ,
TO STIMULATE OPTICS RESEARCH

, AMONG U.S. COLLEGE STUDENTS

New York, June 4-7.7 Several of the na ion's most promirent icientksts will

meet at Southwestern College at Memphis, Tennessee Monday through Friday

June 8-12, to explore methods of stimulating research by college undergraduates

in thephysics of optics.

They are meeting at the instigation of the Optical Society of America with

the support of the National Science Foundation. The purpose of the meeting is to

encourage college students to become interested in optics by doing research in the

field.

Dr. Van Zandt Williams, Vice President of the Perkin-Elmer Corporation in
, .

Norwalk, . COnnecticutr. is chairma of the Society's eds in Optics" Committee

Dr. Jack H. Taylor, Profe;s r of Physics of Southwestern at Memphis gollege,
,

is director.of the section of the's udy concerned with /undergraduate research

programs in optics.

"During the Iasi few, years, " says a report on optics in America, "there Was

come a seeming contradiction in the field of optics. Simultaneously, there are

indications' of a de-emphasis of optics in academic teaching and research together

with a tremendous increase in the application of optics with a consequent shortage of
-

, . ,more- 64
.

Afen Societies: American Physical Society Optical Society, of Amenca Acoustical Society ofAmerica; Society of Mucky American Assn. of_Physics Trachesi'
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. s

professors of physics are from governmental, industrial, and educational institutions.

undergraduates, will, e dicussed in detail. The first grouping concerns coherence*

r

personnel with training in optics. "

i

effects, lasers, non-linear optics, and magneto-optics. The second is on spectroscopy

The authorities who will speak to approximately 90 college and university

Five major areas of optics, which. can form the basis of research projects by

.

,

,...

.--t-

-2-

,

,lz-
.

-iv

,-.4
.-.

'.1

detectors; far, ultraviolet and infrared.

Dr, Taylor:

will briing the participants up to ate on activities in modern optical physics, and

generate 'programs for continuing help to the professors..

N. Rhodes, President of Southwestern College at Memphis; Dr. Williams, and

outline the problems facing a professor who starts .a research program-for his studenti.

the small liberal arts college and a nearby, cooperating university.

obtaining governmental and other funds to support 'research by undergraduates, the

relationship of the student to the teacher, and methods or-obtaining cooperation between

and space surveillance, aurora and air glow:

optical constants, polarization, and geometrical optics.

(atomic, molecular., and solid state, interferometry, and fluorescence and luminescence).

In addition to the research areas, the participants will discuss methods of

The fourth area includes: atmospheric and space optics, astronomy, metrology

,

Each subject ofkhe symposium is assigned to a specific group of participants to

Keynote "speakers at the opening session of the conference will be: Dr. Peyton

The program will present ideas suitable for both research and honors projects,

The third 'area to be discussed includes: radiometry`and photometry, sources and

The fifth area will 'e concerned with optical materials, thin films, fiber optics,

4

S.,

.

e.

-more-

t

_

) .

-

.-

%.,.

,

,

\

,

-

.
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Participants on Monday, June 8, will include: Dr. Roderic M. Scott, Vice
, .

President of Perkin-Elmqr Corporation, Norwalk, Cbnn. ; Dr. Harold S. Stewart,

E. H. Plesset Associates, Inc., Santa Monica, Calif.__;___Dy. G. Newkirk, High

Altitude Observatory, Boulder,, Colorado; Dr. Clinton W. Kersey, Department of

Health, Education and Welfare;- and Dr. Knotts Millsap,_ University of Florida-,

Gainesville.

Tuesday, June 9th speakers will be: Dr. John A. Sanderson, Naval Research;

Laboratory Washington, D. C. ; ,Dr. Lloyd G. Mundie, Lockheed Aircraft

Corporation, Burbank, Calif. ; Dr. H. J. Kostkowski, National Bureau of Standards;

Dr. John N. Howard, of the Air Force Cambiidge Research Center_and Editor of

"Applied Optics"; Dr. William N. Ellis, Physics Section, National Sctence

Foundation; and Dr. N.S. Kapany, Optics Technology, tric . , Belmont, Calif.

On Wednesday, June 10, the scientists who will_ speak are: Dr. R. W. Terhune,

Ford Scientific Laboratory; Dr. 'G. B. Wright, Lincoln Laip-oratoy; William`

Wolfe,Institute of Science and Technology, University of Michigan; Dr. F. S..Johnson,

Southwest Center for Advanced Studit, ,Dallas, Texas; Dr. Myron'A,,_Jeppesen,
- -

-National Science Foundation and Bowdoin College; and Dr; Henry E. Breed,,

Rensselaer Polytechnic Institute. Dr. R. M. Blaknewy, Of the University of

Rochester's Institute Of Optics, -will give an after-dinner talk and demonstration on

lasers.
t ,

The speakers on ThutSday, June 11,.will include thehe following: Dr. John D.
. e .. -

.

Strong; The Johns Hopkin,s University; Dr. Karl Kessler,, Atomic*Physics Labor"atoiy,
.. ..., -

. . . "..- ;
'National Bureait of Standards; .Dr. Albert K. Levine, General Telephone ari'd

Electronics Laboratsgries, Ins., Bayside, New York; Dr,. D. H. Rank,.'TA he

- more
.
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Pennsylvania State University; Dr. E.N. Adams, International Business

Machines Thomas 3. Watson Research'Cen\ter, Yorktoil, Dr.' Lawrence-.. .

Colorado State University,, F1'ort Collins, Colcirado; and

Dr. Shirleigh Silverman, Office of NaValsResearch, Washington, D.C.
a

The Friday meeting will be concerned with reports of the various group

sessions. The conference will conclude with a dinner Friday evening

7-

r .
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:Attachment 91"

OPTICAL SOCIETY OF AMERICA°

CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS

June 8, , 12 1964
)

o

It would.be greatly appreciated if you would answer the questions
listed beloW. We are interested in trying to measure whether or
not the, Conference- on Undergraduate Research Programs in Optipal
Physice.has beensuccessful. It is our intention to follow up on
this questionnaire again in about a year.

name, position date of birth

19.

;.corlege or univeristy highest degree where when.
obtained

. A

. 1. Which of the following schemes is used by yoUr department to
enable a student to do lab work beyond that which is usually
considered pedagogical:

Honors Programs None

Senior Project Other (please specify)

Advanced Lab , 1,

'How many students take part in th e.above:prOgram?
. ---,

.e . a ,

Over what period of time?' ,., ,

'2. If'yo do not have one of the prograths listed in 1.:---:1,Jkyo:
know if your department has' had any of the-programs in the:!,

. ,
past? yes na' t

which program number%of students period-of time.

-11,3. What texts in Optics har you been using recently?

4. During which year is Optits normally taught? '

sophomore) juniorl, . .) How many semester or qua ;ters
are devoted to Optics? Is Optics
or Required? Do you offer a lab course With ptics?With

yes no

68
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4.(cont.)
'Which of the f'ollowiarig do you use as some of your Optics
.experiments?

Minor and White,;" your own experiments

C. Harvey Palmer other (please specify)

Cendo

5. Do you offer_ a, course in Optics at an. undergraduate level
higher than in, sayr Jenkins and White, Morgan's text, etc.?
/ yes no i.e., at a 'level of Strong's text,

/AtM'ews text or..Ditchburn's?
.//

To your knowledge, has there ever been such a course offered.
in your department to undergradua'te physics majors? yesno

6. 2h yOur course in Optics, about what distribution of emphasis
do you place on the following: geometrical optics. %
physical optic. special topics (i.e., coherence,
radiometry,

7. Do you have machine stiop facilities, machinist,
electronics technician?

8. Do you avail yourself of government surplus equipment made
available through the Department of Health, Education and
Welfare (HEW)? yes no

What particularly usefuloptical equipment have you obtained
through HEW inthe past few years?

9. Is there anything particularly unique about the geographic
locatioi of your college,or university? (in relation to
optical physics, i.e., availability of long unobstructed
paths, height above sea level, ability to see aurora, etc.)

10. Are yoU doing any research in optical physics? (specify)

11. Have you obse' a la of interest in optical physics on
the part of our students

12. What do you consider your chief obstacles in doing research
at your college or university?

VW

. 69,
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Coherence Effects

Lasers
Non-Linear Optics

Magneto Optics

Spectroscopy-atomic,

molecular, solid state

Interferometry .

Fluorescence & Luminescence
Radiometry & Photometry
Sources & Detectors

'Far Ultraviolet & Infrared
Atmospheric & Space Optics .

Astronomy

Metrology 8, Space Surveillance

Aurora & Airglow
Optical Materials
Thin Films
Fiber Optics
Optical Constants
Polarization
Geometrical Optics

RESEARCH GROUP
.
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1'1

"SUPPORTING ASPECTS PREFERENCE

^4

GROUP A'
, Available time, for research': '

Consultant aid from field experts

Summer employment in optical industry
for Professor, Studerft

'GROUP *13 .

50
Financial support
Equipment.- surplus and other

Reference materials

i.0 . GROUP C

1:3 40
Education and curriculum
Professors
Students

z
a .

4'

Figure 2



COLLEGES 8 UNIVERSITIES INTERESTED
IN ATTENDING CONFERENCE vs
NUMBER Ort PHYSICS ,STAFF

Figure 3
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DOES YQUR SCHOOL
OFFER LABORATORY
WITH , QPTICS
COURSE

DIES YOUR SCHOOL
GIVE ADVANCED
COURSE IN

' UNDERGRADUATE
OPTICS

77

s.;

HAS THERE PREVIOUSI.."(
BEEN AN ADVANCED
COURSE IN
UNDERGRADUATE
OPTICS AT YOUR
SCHOOL
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at

TEXT USED, IN UNDERGRADUATE ,OPTICS :COURSE

JENKINS &WHITE

ROSS 1

ANDREWS

SEARS

-STONE

MORGAN

ROBERTSON

STRONG

LONGHURST

-

NUMBER USING
40 45'

BORN

MANN

DITCHBURN

JACOBS
, .

WOOD

RICHARDSON

VA4SEK

OSER. .

/HALIDAY & RESNICK
/

Figure 8
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SOURCES OF OPTICS :EXPERIMENTS

. .

OWN. LAB EXPERIMENTS

C. HARVEY PALMER

CENCO

MINOR 'a WHIii

TAYLOR, WATS0i4 8CHOWE
,

MONK,

MANN.ADVANCED OPTICS
EXPERIMENTS (1906)
AMERICAN JOURNAL
OF PHYSICS
EQUIPMENT
INSTRUCTIONS

...NUMBER USING SOURCE

10 20 3Q 50

Figure 9

79
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METHODi`biED 10 e
ttattl, STUDENT 'TO. PERFORM LABORATORY:

-WORK BEYOND THAT WHICH IS USUALLY CONSIDERED PEDAGOGICAL.....1...,. ... 4-,4 ' .

a
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-

r \

N
A \

.. .:
1 I

't
HONORS PROGRAMS;
SENIOR "PROJECTS e ',

ADVANCED LAB.

NONE: :.

OTHER

NUMBER USING IIETFJOD 4

.%

hrt

RESEARCH AIDS ;'*

WORK SCHOLARSHIPS

UNDERGRADUATE. RESEARCH PROGRAM

PHYSICS CLUB PROJECTS

WORKING WITH FACULTY

. RESEARCH . PARTICIPATION. .'
-, -4

. SPECIAL TOPICS .

s W'
I *2 ; ;

RESEARCH ASSISTANT :

SPECIAL PROBLEMS ....,

INDEPENDENT- STUDY 8 RESEARCH

SEFAINARS

.. SENIOR THESIS

INDEPENDENT -STUDY

Figure 10
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NUMBER OF SCHOOLS
2 -4 . 6 8.. Kr e- 14 16 18

4

35
3e-$
2'-
15
10
5

$r

NUMBER' SCHOOLS
2 . 4 . 6 8 10 2 1416 16 18

3_

25

1'
10

. 5

OF COURSE DEVOTED

TO GEOMETRICAL OPTIC

CO

% OF COURSE. DEVOTED

TO PHYSICAL OPTICS

OF COURSE DEVOTED
TO SPECIAL TOPICS .



'CHIEF OBSTACLES DOING RESEARCH

z

'

LACK::60 TIME

LACK OF FUNDS

LACK OF EQUIPMENT

LACK- OF...SPACE.

-HEAVY TEACHING LOAD

LACK OF RESEARCH PROBLEM

LACK OF.TECHNICIANS

LACK OF QUALIFIED STAFF

STAFF SHORTAGE .

. LACK OF SUPPORT BY COLLEGE ADMINISTRATION

LACK OF ADVANCED' STUDENTS

LACK OF TIME ON PART OF ;STUDENT .

LACK.OF STAFF WITH INTEREST IN -OP TICS

INERTIA

LIBRARY

'MACHINE 'SHOP FACILITIES
. .

P,ERSONNEL. FOR SUPPRRTING-ACTIVITIES

NUMBER OF TIMES LISTED

5 AO ,a45 30 35 40 45-,

POOR SALARY (MORE CONDUCIVE TO CONSULT)

AVAILABILITY OF SMALL. GRANTS.

'LACK OF ',INTEREST IN OPTICAL PHYSICS

ADMINISTRATIVE";,.[:IUTI.

Iwo< ANOTHER PERSON INTERESTED IN OPTICS
.

Si.0t*NtS).',NOT. FAMI IAR WITH SHOP

, .t.
.4.,



QUESTION: ARE THE FOLLOWING 'BEING TAUGHT

ANYWHERE IN 'YOUR CURRICULUM?

DISPERSION /
MICROWAVES

LEGEND:



THE TEACHING OF-OPTICS AT THE UNDERGRADUATE:

LEVEL COULD BE STIMULATED BY

.'

RESOURCE LETTERS FOR TEXHERS

ON MODERN OPTICAL. PHYSICS

20 40 80

C.

.

THESE DATA ARE BASED ON 62 REPLIES,
p?
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FERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS"

GROUP "A" REPORT

Group A was asked to discuss personnel aspects of- under-

graduate research in optics.. We have considered the arete of

(1) time for doing research, (2) consultant aid for research

,in.the colleges, and ()summer.employment in the general area

of optics for faculty and students-.

DisciissiOn of the problem'of ,lack of time for research pro-

s' duced no solution which can bekhandled by Committee action.

The consensus of the group is that time is an- individual prob-

lem which will have to be solved by individual physicists in

co-operation with the,administrative structure ertheir colleges.

The group recognizes the general need for research time, preferably

in half- or full - day blocks. This is inconsistent with

teaching loads in excess of contact-hvars, but does not deter

individuals with energy and vision from doing some research.

A block of time may already .be available to'many faculty

members. The possibility of doing research through the

scheduled sentor, (and possibly junior) laboratory time appears

to be quite real.' In addition, honors programs and project

programs provide 'time within the usual teaching schedule. This

1

approach to obtaining', time seems to ge immediately applicable

and ,least objectionable to those who want, to keep teaching.

ldad up to -some.'college average.

.0
4knoiher block of time,4available is the summer. This t me

usually ie'partlyivAiabie,..especially if faculty members c
a

obtain4ame6aMpnesaaddi fOr their effort. This problem h-
., ,

. * tg

., . . . .../ , ,
sAme:13Ossii4lity:of solutioli'by grOup action.t4rough summer
`

1.

4.. ..4 87. =
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employment by industry and government. This aspect will 6e

discussed in a later section.

In order to pro ide time to initiate research projects,

group action by op icalspecialists'can be of great help by

indicating areas f research of scientific interest. Perhaps

the reports of th= Groups I-V will suffice 4or thy' next two

years. Publicatio of "Research .Letters" similar to the AAPT

"Resource Letters" may be, a means of helping a person get ,

started. Included in such a letter would be a general discussion'

of the prol4effi area,, b bliography, names of current investigators,

and names of persons around the country who Would be willing

to discuss the problem with therosPective researcher. Based
9

on interest in the "Research Letters," Ou4ication of reprint

volumes should-be considered. A formal consultant program.at

this time seems to be prema.ture, although some informal arrange-

ments might be made throughthe structure of various. visiting

,

scientists program. -

Schools should be encouraged:to contact larger universities,

,government laboratories, and induStries, in the' geograaphic

area which are doing related research work. Informal discussions

with interested parties will probably be cheaper and more

fruitful than a formal program of consultants. The report of

this conference will provide a good starting point for the°

1

identification of those persons who would help:the college.

facility member. With some effort,on the'par of the executive

boaid of the Optical Society of America, the' list could. be

readily epandqpi. The prestige of the OSA should be used o .

encourage the optical researchers to Welcome the calleg man, --

I ' r

--. 88



and the OSA should inform its members of this program. The

OSA should appoint a s anding committee of researchers ih optics

. and small' college faculty members1 to determine areas in,which

research in small colleges is feasible. This committee should
c4.

receive reports of the informal°conferences when the discussiOns

.4r

open up new problem areas.

Summer employment for faculty. and students in the field of

optics should encourage interest in optics. The main .problem

with summer employment is the mechanism through which companies

and college people achieNie and maintain contact. Group A recom-

mends that the OSA tend a letter requesting industry and gbvern-

ment participation in a summer employment prot)ram'be sent to

1

research groups over Di. Williams's and/or.Dr.,Taylor's signature.

Replies will be sent to the OSA executive offices
0
for tabulation.

'Assuming there is significant interest in the program, the

list of available jobs will be to applicants for this /

conference. ByrestriCting the mailing list to applicants.for

this conference, we hope to achieve selection of interested

small college personnel without the added burden of a national

dele.ction committee.

n addition to the list of opportunities, a letter ex-

plaining the purpose will be included. Three application

forms for a faculty ,member and three application forms for

students will also be included, These, forms will be identified

by the OSA letterhead. These are a preliminary type of form

which will aid the,comitenies.in making an initial choice. .,Stu-

dent fp.xtris will include a spetific endorsement by the faculty

metnber who will be responsible for the initial screening of

his students. If the companies are interested, they will then

.
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folloW-up with their. usual personnel procedure. "t is sug-

gested that the compapies give preferential conSideratiOn to

these applications. Of .course, deadline dates are included.

Reply postcards will be included to f4culty'members so tha

they can let the OSA-office know how many applica is there'

are to each company.

It is antidipated t4t the costs of this program to the

.
OSA:will be born by the Task Group fundt' or a separate grant

from NSF or industry.

Should a oft-uniform distribution of applications develop,
1

the OSA offi e count at their discretion, send a follow-up

mailing to the original list of possible applicants.

ft

S
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CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS

GROUP "B" REPORT

\
The task assigned to this group was to explore the problem

of financial suppoit and material aid for both departmental

growth and Victive palticipation in'research. The research with

which this committee e-1i- concerned, is on the undergriladuate as

well as.on the graduate level. The "small college" is more

vitally concerned here than is the larger college.or university.

Material aid and financial support may come from the

ollowing sources:

1. The Optical Society of America.

It is the understanding of this group that no such funds

for support are available. However, the Society'could help in

a very significant manner, namely, by appointing a liaison

officer to mork with the various supporting governmental agencies

to accomplish its objectives in this respect, The cen 1

\office could conceivably become a center for handling of con-
.

'tracts both governmental and industrialOt 'could serve as an

exchange center whereby donated equipment or old but stilluse-

fu apparatus could be,passed on to some needy insti ution; it

CO an advisory capacity, directing proposal writers4,

to the proper governmental agency.aneinstructing him in the
oc-.

limitations or.forms of-such proposals; it-could also serve as
, ,

an infoma:Um center, publishing circulars listing the various

supporting agencies, such as AEC, NSF, etc. or various faun-

dationS such as Ford, etc.
(

9 7 .4"
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*2. The College or University.

Usually the-departMent must depend upon its budget.

Special,fund's for support o'f speCial activity within the
4,

department may be allocated by the institution. This is

strictly an institutional problem. However, an-active de-

pai'tnent will fare better than a nonlPrOductive one.

3. Government.

(a) Surplus Property Acquisition.

(i) If a liaison officer were to be appointed, then

one of his duties would be to wgrk with federal government.

officials or agents in the various supporting agencies. For

example, he should keep abreast of materials declared surplus.

.

p

that would benefit-the society members. New programs of interest

should be investigated by him and his suggestions by circularized.'

Mr. Kesey (Department of Health, Education and Welfare)

has advised that the state surplus administrator be contacted

and advised of your individual needs. You should request that

surplus government listings be mailed to you He also

tht the state directOr onlyo TS 41 you tell him to order..

(His suggestions are contained in parag h

(ii) It is reported that-gOne state supported institutions

//are unable to participate in this program due to lack of pro-
,

vided-funds. It is recommended that the Society Use its goon

offices to convince the person(s) responsible of the utility._

of this prograr4 so that funds maybe made available for this:-.

purpose. A: 'responsible person,in the institutionshOuld be-
,

appointed,to work with the state director for the furtherancp

of this program.

we Ael
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(iii) Research Participation

. Support for research may be obtained from such

government agencies as AEC, NSF,, HEW, CAFRC, ONR, etc. Other

programs such as matching, funds, scientific apparatus aon7.
, .

struction .etc. offer means for obtaining added equipment.
. "

Therd'are,many other programs 'offered by these agencies. Here,
o

Ir p
as mentioned previously; a liaison officer would'be of .iiostim-

able assistance in giving proper. direction and advice to an

applicant for a grant. The committee feels that this. problem

of'researdh participation is so vitally and fundamentally

important, that it is discussedvat some length in paragraph 6

of this report.'

4, Industry.

This will probably be along range program. There remains

much-work tube crone in this important area. Industry must

be made,a6quainte4 wits the research potential of the Society

as well as its needs.' his more than likely. mill be a "selling

program" on the part othe Society. Pamphlets, circulars-,

.etc., describing the work of the Socidty should be circulated

among industrialists. Thisseems to be a source of almost

limitless potential - just barely tapped. Some indusOies

have already initiated donation progIams more pr less familiar

tp some of you.

.''5. Privte'Sources.

'Endolkments, personal gifts, etc. Nearly everyone from time.

to time recgives support along these lines and this is either

for perSonal,or loyalty to college motives.

93



6. N.S.F,
. .

.Outside'financial support is normally-vital to 'the existence

-4-

of a modest research prbgram initiated by a college-inyeAl-

gator. Thts conference recognizes that theaexisting criteria

.f used. by at least one federal agency; the National-ScienCe'

r

Foundation, dictate strongly
against its suppoft of any such'

program. The Committee feels that this situation requifes of

NSF either a broadening of its present criteria fol research

support or the initiation of a nek program of support directed

to the specific needs of-thecolleges., To this 'end, it is

recommended that OSA suggest to the Commission on. College Physics,_

which has already recognized the problm of research at the
1

college level, that it immediately doOpthents case `to NSF.

Since' this is a matter of ,urgency to-the_pfesent group, it is

further recommended,that if the Commission sannot take-imm

action Vat -the Participahtt of this:Conference be called upon

.
.', to'present their own case to NSF.

. ,

,
, ...

. . . .
.

.7. Special Report from Mr. C. W.. Ctrs, Personal, Property

(Branch H.E.W. HOw.to derive'maximum benefits from the Surplus
. .

Propery Utilization ipro4iam.'' .

, 4
.

. , r

: "....,-,,j4. 'Get to-know and keep in close contact' with your state
,- ,

.-.ageri-Cr.f6r surplus property:

him:tO-yOur campus to meet-with fedulty..

B. :Explain and demOnstra0.tcYhIM'what you ire .doing
. . :

and youiLgoals. :'(The more'he-knol:ifsaboui you and

what youare doing,,the greater the service he will

be ab14 to fender),

94.
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C. When visiting the state agency's distribution

center, leave a list of special items of property

. needed bYwyour school. If you have a catalog

shoi4ing a picture of the item'leave that with him

also.

D. Offereto help him-screen and selact"the type of

.property your school uses and for which a need .

/ exists. N
S .0

44., E. Share ideas, pictures, slides and models, ways

that you have used surplus property in your

program.

;II. Plan Ahead.

A. Pick up, item* of property when you first see'it at

the distribution center. They' may not be there if

you. wait until y up-next visit or when need arises.

B. Pick-0 component ,from time to time and construct'

_pieces of- equipment needed.
%,

\ ngE wait' until you desire use a piece of

,equipmpnt to make request for such an item from

_ your,ttate agency. Give him advance notice and

tim to try, and locate the item for you.

III. Sharing "Ideas In Action'!,.'

A. Review available literature and material as how to

. -

adapt surplus, property for,useful.purposes.

1. Edmund's catalog

Jaegpr catalog
77
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4; Outer Space Photograph,- Henry g. Paul

5. Phdfography through Monoculars, Binoculars, Telescopes'

6. Fawcett Publications

7. Amateur Astronomy Handbook
(Fawcett, 95(t

8. Science and Mechanics

9. Techniques Notes Tips

7

'017t-
10 Popular Science

t

11, Popular Mechanics

12. Science Illustrated',

#5A

N;

I

13. Visit other institutions and see what they have d
ti

with surplus property.

ti
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CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS
0

'GROUP "C",REPORT

The members of Group C agree.that opttbA should remain an

important part pf the undergraduate physics curriculum. In

view of the Needs in Optic's report, which indicatesa decided

shortage of students doing graduate%work-in optics, it is recoM-,,

mended as the initial phase of .Task 1./rEdcation in Optics,

that the, attached questionnaire be sent to all physics depart-

material

ments in colleges and universities in the r.S. in order to iain

some measure of the present level of undergraduate optics pre-
,

.paration, It. is hoped that thiS questionnaire' can accompany

the mailing of copies of "Careers in Optics".

There-is a feeling that the apparent decreaie in optiCS

training maybe symptomatic oflinore .general problemsin'physics

teaching, in which increasing amounts of formerly graduate4

are being shifted into the Undergraduate curriculum
r

without a corresponding 4e,secondary school level.
A 1

. -._..../
';

-The followin'g recommendations ,'are made in connection with..

the teaching of 'optics in the undergraduate curriculum, joartic-
!

ularly for stuients planning further experimental or theor4tical

/
.

,, work in'physicst, ,,
,

. -. .

. .

,..

'' 1. That the Introductory pliysics-courses include material 'physics

on optics which is at the-level:and extent ofTthetext

by Halliday and Resnick.

2. That further course work be offered such that the level
r.

of optics instruction be atleast in correspondence with

the R-curricialurp- recommendations of the Second Ann Arbor

Conference. 27

1',
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1. Is a course in OPTICS being offeredlin your school? A \Y-es .

,,

\ ' No

,
.

.
,

2. If so, by which department?

.

:Physics 'Engineering'

Other Hours credit , ,- 3-4 r 6-8 Other

Is laboratory work offered inopticsabove the introductory

'level? Yes No

. 3.- Title of OPTICS course:

11

,,4. Is the course: required, ' optional.

5, Total hottirof physics (including Introductory course)

required for bachelor's degree. 26-30,

31-35, .36-40, - 41-45, .46 or mores

6. Average number bf-physics giaduates per year. . 1-5,

.6-10, 11-15, 16-20, - 21-30, 30-,50,

50 or ,more.

Approximate percent who take(OPTICS 20% 40%

60% 80% 100%

7. Author(s) of text currently in use inOPTIdS

Andrews T organ Sears

Born & Wolf Robertson sSommeifeld
4

Jenkins & White Rossi Stone
A

At what level(s) is the course offered?

Sophomore, Junior,
*

Average enrollment in course

Senior

1-5 6-10 '11-15

16-20 21-30 30 or mor

St rortg

9. Courses generally taken,before enrollment in OPTICS

Mechanics Electricity & Magnetism Modern Physics

' Other

1
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10. Atithor(s) of textbook used in Introductory Physics course

which is taken Prior to the course in OPTICS.

Halliday & Resnick Shortley & Williams Other

Morgen Weber`, White, Manning

Sears & Zemansky White

11. Do you'offer a graduate course in OPTICS?

If so,'give .course title

Text used

Yes, No

12. Are the :following topics being. taught anywhere in your,

. curriculum? theckhlevel bf treatment also.

Tieatment

Quantitative Qualitative

Radiometry 4104100,1,400,00,000.0.

Spectroscopy. . .......

Scattering of E-M Waves

. Dispersion theory

MicrOwaves;.. otboompolisooft:oo

Fourie' transforms

Non-lihear optics .....

Coherence

Electra- and. Magneto-
, optics

,11

13. The teaching of OPTICS at the undergraduate level could

be stimulateeby:'

Optics institutes and/or conferences

4

Monograph's for students

wt.

Clearing house for-teach6r.surrimer employment in optics

99
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Clearing house for student summer employment in optics

Resource letters for teachers on modern optical physics

New optics textbooks

Student involvement in research,

\a 4

0

fi

.
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CONFERENCE ON UNDERGRADUATE RESEARCH'PROGRAMS'IN OPTICAL PHYSICS

4f GROUP "I" REPORT

.

1. The areas of responsibility assigned to Group I consist of

.(a) coherence effects; lasers; (c) non-linear optics;

(d) agneto-optics.

2. A major recommendation%of this group is that an OPTICAL

HANDBOOK be assefibled. The proposed Hantibook would be;of such

a comprAhensive:nature that it might/lest be organized under

/the auspices of:OSA. '8Y.Iggeted material to be included is 'as-
..

follows..

(a) Sections Jon-modern techniques of performing optical'

measurements, with special ,attention to current

literature.

(b) Compendium of optical parameters of Materials.

The compendium of optical 'constants" might well start with an

eXhauitivaj.terature search. The compilation of existing,

--data will:then. eveal-gaps which might be filled in by measure-'
-sr

ments at various small colieies willing and able to participate

in the program. Optical properties of interest to Group I

include the complex index of refraction at.least from infrared

through 'ultraviolet, index of refAction as a function of in-

cident power and/or external static fields, capabilities for

jiarMonic generation and mixing, suitability for lasers, pro-

perties of detectors, etc. Such a table should enable one to'

choosea laser, possibly'in conjunction with a harmonid generating

cryital.or Raman effect, to 5btain coherent radiation at 'almost,

any frequency in the optioll region;

1
0
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The limitations on'the range of variables .n the proposed

Handbook is yet to be detrmine d,

3. The problem of coheience is-a fruitful one both from an

experimental and theoretical standpoint: Manyexperiments of

fundamental importance ca): be done by small laboratdries with :

one or two fasers,and some auxiliary equipment. Such experiments

include interference between independent coherent sources,

interference of incohererit_sources, information capacity of
,

pactially.coherent sources, etc. Teaching should emphasize

;temporal and spatial coherence requirement$ in w front

division'and.amplitude division interferometers.

4. Comments concerning the excellent demonstrations with lasers ,

left little doubt tht:ribst PartiCipafits would obtain.at least

one financial bariierS were lowered: It was suggested

that fifty or tore small colleges, oscillating coherently,

should approach various manufacturers for a'group order and

determine if the financial threshold coul be lowered. ,Semi-
C-

conductor lasers should also be inveietigatd. Motto: '!Any

optical experiment worth doing, is worth doing again with a

laser."

5. Non-linear optics provides an extpemely wide field for a

small laboratory. The'Edijoniansmethod could be used by Under-

graduates in searchimi materials for harmonic generation,

mixing, limiting, detecting,' modulating, etc. Experimental

analogs with radio frequencycommunication techniques may be

constructed (example: laser superhet receiver). Modern signal

processing techniques in the optical region should be explored..
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Inverse effects should be investigated (e.g. inverse Fara-

day effect).

6. The elementary-magneto-ionic theory may be presented to

undergraduates Oite readily. Demonstration experiments of

cyclotron resonance in gaseous plasmas are' readily obtained with.

microwave optical apparatus and surplus magnetron Magnej.s. For'

.laboratoribs with research magnets, ftndamental measurements-

at infrared and visible wavelengths in solid state plasmas offe.r

a challthge. Non-linear effects should not be overlooked.

.7. The following research problems suitable for smIll labora-

tories were also discuss;d:

(aY Optical imaging with coherent and incoherent radiation.

(b) Search for new .types of interferometers (utilizing high

coherence and consequent long path difference).

(c) Study of coherent mode structures in interfeioffeters

. and optical'-waveguides.

(d) New measurement of.ingular momentum of light.

(e) Resurrection of antique optical phenomena for re-.

examination with modern techniques end materials.

104
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CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS

s , GROUP " -II" REPORT
,

. 4
.

,

t

I. Introduction

In Group.II the colleges represented were in the range

from 750 to 5000 students. The departments averaged(about 4

faculty members. The 'average number of physics majors graduated
.

each year by thesd colleges ranged "from 1 to 20 students'.

The members df the Group came to the.conference looking
.,"

for assistance in the. meeting of specific needs of their own,

of their departments, or of their school. Interaction with

individuals with similar problems and resources was an impor-

tant phase of the Conference. The'majority of the Participants

were anxious to improve their'c'ompetence and their. currency '.N

in the field of opticg, Group II feels the ideas presented

in the following sections of this report represent a summary

of 'Conference gains in terms of (1) problem areas delinedted,

and (2) recommepdations for solution.

Group II agreed that there is'a spectrum of meanings for

the terms study, project, and research. At one'end of the

continuum _is the research study or project for'the undergrad-

uate student. Research at this level is seen primarily as a

teaching tool' apd a way of assisting the student to get a feel',

for the phenomena of physics. A: secondary advantage o stu-
-.

ddnt research lies in the Possibility of attracting good

.

students into the field of optical physics. Research)at,the
4

A

other end of the spectrum is used id the classical sense.



aft

Faculty members desire to.do research leading tc5 some.modet

advance in'krioWledge., From such research the department can
.°

profit by being able.to attract tile more competent neW-Iph.D's.

If the research is of the proper caliber, it is possible foF

the school to profit from the acquisition of funds for additional
T

equipment and facilities. The Group recognized that most
. .

faculty research projects would heavily involve students; -

Research is going on at the small college level. In addition,

students are being involved in proSectsrhonor studies, and

research. Everyont in .Group II, however, agreed that additional

effort should be made. The following represents projects-and

research reported by the Group.

Problems Attendant td Starting a Research or Honors Project
.

Since recognitiori of a problem is normally the first step,
.

e

in its solution, the Group tried to state. the prdblems that

face.the.iftitiation of. optics research in the represented

'colleges. The stated problems were neither unique nor univer-

sal to the represented 'colleDes. Naturally,' aLl of the prob-

-lems are subjectively interpreted by-the 4,ftdividuals in the

*.

ack of time .and space to do research. These problems

result from heavy teachjng load, staff shortages, and

limited college finances.

"Hdw does one Convince the'dollege adminigtratj!n that

time in the schedule'muit be left for the professor to

do research when the'problem af adequate secretarial'

help has not yet, been solved?" ...
)4
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"2.: Trairiling of staff:

A

(a) Relevance: feW have adequate backgrould in optics

I

*, (b )

and/6r intimately related fields.

Currency: much of the training of staffmepbers

in optics needs up-datg..,

3. Inadequacy of iqle small departments to, providepersons

trained in supporting technology, e:g. electronics.

4. Limited shop facilitie'S for makingand mating equip2

ment.

5. Lack of information on and familiarity with the sophis-

ticated equipment currently available for purchase or

use in large laboratories.' . ;

6. Problems of identifying worthwhile projects for:

(6 Faculty research - uniquene§s and definite scientific

(b) Undergraduate research - unique but not of definite

scientific. value.

(c), .Honors research - independent study.

7. Matching of local abilities and facilities with poten-

tially usable prdjects.

8. Finding,a project-- some persons need suggestions of

('----i?6blems to consider.
)

9. Equipment and Supplies - both "in hand" add sources.

10.. Financial resources fOr research.

Suggested Research Problems I

As part of our mandate it was.requested. that suggestions

for suitable research be'collected. Listed below are those

suggestions that,were considered to have potential merit. Iter

107
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is suggested that many of these can be done .co-oper4tively

with staff and/Or students in the chemistry, or other' related

departments.
)

(1) Use laser beamito measure scattering in an arc or

plasma jet for electron denSity measurement.

(2) Interferometric measurements,inglaTc and plasma jet_for
t ( Ar ,

. .
eleCtron density and temperature. distribution.

,,.

(3) Ultrasonics.for determinatioh of velocity of sound in

transparent Materials.

(4) Compound semiconductors:

Dielectric constants .,.index.of refraction

'Fluorescens,e

.

Spectra - absorption, emission.- as function of
temperature or pressure A

Microtechniques for small cryStals

(5) Optical' properties of thin films:

Reflection and refraction

Magnetic rotation of polarization

(6) Optical characteristics of diatomic moleCule

(7) Literature search for specific areas 1.41 optics

(8) Optical properties of noble gas compounds

(9) Surface effects

(10) Field emission microscope)/

uly X-ray diffractilon dtudies
4

(12) X-ray activation, study of color centers

A

(13) Interferometric. studies of plasmas in Magnetic fields

0.4) Isotope shift

.(15), Optical activity

{16) Scattering Of microwaves from large flat surfaces, e-,sq,/..).

snow-covered lake ice as a function of depth, etc.
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Sources of Problems

Journals: , .

.Am. J. Physics ,4,
Optics. Journals (JOSA, A.O., etc.)
Scientifit.American4 cv

c

Contemporary Physics , : '""))

.Scientific Meetings, natiOnaleand local ,,,

,Volumes on research supporting agencies \...

Handbooks (Physccs and Chemistry; AIP, etc.)
(Look for blanks-in the'various datSA columns in handbooks)

Visiting scientists program of AIP.
Summer.Research and Employment at large labs.
Physical,Optics by R. W.'Wood

Types of support appropriate to the areas
t

Reseaich Corporation
Volumes, on research supporting agencies
'Federal agencies, NSF, AEC, DOD, HEW, etc.
Industrial Grants (e.g. Petroleum Inst.)

Recommendations:
,

Specific recommendations for action came from the Group...

There are certain areas where concerted, effort is required; here

the'group has made recommendations to the Optical Society of

-Amerida.

The indiViduals of the Group want to return to their cam-

puses with their ,info ation, ideas,,and resolve and stait'to',

work planning a research roblem appropriate to their college

situation. Their recommendations.describe the ,help- they would

-like to have available and for which they ask assistance.

A. The establishment by the OSA of a Resource Group com-,

Posed of three to five members of OSA knowledgeable about the

t.members of the Society, their interests, and 'their willingness

to consult with and help a small college ficulty member in

establishing a research project. To this nucleus could be

added six to nine regions with a regional chairman from the

109
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small college group as Resource,Group members. This suggestrbn%

a and its operation inflow diagrammed on the next page.

4

.0

A
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and Universities
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Optical
Society of

America

.1:

Optical
Society of
America

Small
Colleges

,

Resource 'Group

(3 - 5)1

I

Regional ;Members

Small College Facilty Members'

I(

Resourde

5) Letter
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(1)'. Initiating request for help comes from Z small college

. faculty member.

(2) Resource Group suggpts a consultant for the small
I, .r.t

college in its,region.
.. 4

(3) small college faculty member meets with consultant.

(4) After meeting with consultant, ,small college faculty

member reports problem chosen and any other 'problems

generated. -

(5) A research letter embodying pioblem reports, recent

Opticaradvances,_and otheigood-Of-the-order items

produced- by the Resoi!Irce Group to be sent to'all OSA

membeis.a nd small college physics departments.

OSA to obtain NSF funds for above, including travel funds

for isolated trnall college members to journey 'to the meeting
o

with the consultant.

B. A series of session's at the OSA, the APS and the AAPT

meetings for Updating faculty members who have been out

of schdol for some time.. This could be essentially .

oral review papers.

C. The OSA should request fundAafrom the appropriate

agencies a nd initiate 'a program -of small grants to per-,

sons attempting to get research going. -These grants

could be =restricted to $500 to $1000 per,year for a

maximum of three years. It would be assumed that the

grantee would, at the end of this time, qualify for 6

grant from one of the inajoi agencies.

ti
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N. 4 .

D. A study group for optics.in the elementary school should

be organized to prepare suggestions for-course content

_

at various grade levels, suitable experiments and demon-

. 4
.

strations, and lists of readily, available materials and

equipment.

Miscellany for the "good of the order"

1) Many companies have educational.discounts on equipment pur-

chased ,for eduCational use.

(2) Possibility of farmed out research from:

(a) Industry

(b) Universities

(3) Find an interesting area and contact an expeilt for help

in isolating a problem.

(4) Research projects for .undergraduates not necessarily original

to scientific community (Uniqueness not a requirement)

(5) "Supply" house needed for. ideas and projects

40
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CONFERENCE ON UNDERGRADUATE RESEARCH` ROGRAMS IN OPTICAL PHYSICS

GROUP "III" REPORT

4,

Suggested honors and research projects in these areas:

Radiometry 8 Photometiy, Sources and' Detectors, Infrared,

During the Group discussions it was. noticed that the'available

facilities',Varied considerably in the,different institutions.

Therefore only a brief outline of the experiments Is given.

SUGGESTIONS FOR HONORS PROJECTS

1. Construction of a simple radiometer.

cover to prevent air currents (rock salt)
thermocouple

image of

front apertur

focussed on'

detector

Galvanometer

or D. C. Amplifier

2. Construction of thermocouple.

See''Strong: Procedure in Experimental Physics

,3. Construction of PbS infrared Aetector.

See Smith; Jones and Chasman: The Detection and Measurement

of IR Radiation, Clarendon Press

t
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a. Calibrate cell using a soldering iron as a blackbody

b. Study IR froM human body and other objects

c. Tie ftQa spectograph and study solar spectrum

4. ConstructiOn of IR gratings by parallel wires wound over

two screws; photographic process; printed circuit techniques;

photo engraving; and, Ronchi rulings.

5. Construction of.replica gratings if a metal reflecting grating

is available.

- (a) Pour collodion over grating surface and let dry.

(b) Put grating with collodion under water over, night. The

water runs under collodlyn film and 'separates it from

4V
grating.

-(c) Mount the film on a glass plate-byiaising the glass

plate up under the film while it floats on the surface.

6. Construct a simple densitometer using a lamp, lens'and.

photocell. (See Brodels book On spectroscopy)

photocell

1 lenses

1 Place object to be
light measured over aperture
source.

r

115.
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. (a) -Made a photographic step-wedge and calibrate photocell-

as a densitometer.
I-

(b) Determine relative light intensities using the densito-

meter to obtain the D & H curve for a'photographic film.

7. Determination of the temperature of the moon with h simple

'.radi.ometer or by use of a telescope with a thermocouple

detector at the focus as a radiometer. Calibrate the radio-

meter with a blackbody larger than the entrance aperture

of the radiometer. Use a sheet metal cone, paint with flat

black paint and heat with boiling water, asure radiation
At-

from moon at different zenith angles and compute transmission

by square-robt law (Applied Optic's, Sept. 1963)

The spectral response of the PbS reduces the atmospheric

absorption and the square-root law is valid. If a thermo-

couple is used, an' 8- micron band-pass filter will, be

needed to reduce atmospheric absorption effects. The

signal of the calibrated 'radiometer divided by the trans-

mittance'of the atmosphere can be used to calculate the

temperature of theilloon (390°K for full moon).

8. Determine the temperature-of the sun by use of the simple

radiometer or by use of an optical pyrometer. A smoked plate

could be used as attenuator for the telescope. This

could be calibrated by use of a pyrometer. A narrow band-

pass- filter for telescope tomatch the pyrometer filter,_

4.11 be "needed.

.9. Construct a black body and study its radiation using a

spectrometer,

a

(



10. Construction of a spectral t0.4 - 2 microns) radiometer,

-using PbS detector, 750G -lines /inch grating, glass prism'

or band-pass filters {similar-to Barnes ES-100 Spectrometer).

11. Con'struction of infrared polarizers.from AgC1 sheet.

MeasUre.extinction with radioMeter.

12. .Determination of emissivity of siliCon carbide (Carborundum

Co., Niagara Falls) found in a Globar. lif the globar'to

form blackbody cavity,and.compare the radiation from this

notch with-the unnotched surface. Vary the' temperature.

Also use spectral (10) radiometer to study' emissivity as

a function of wavelength.
.

13. Use the spectral radiometer in connection with a water
- p

i-

cooled apevture (a loop of copper tubing with cold water
.0:4'

passing through it) to determine the emissivity of a body

directly by comparing tHe hot speciven to.a'black body

, at the same temperature.

14. Construct an optical pyrometer. (ReferenCe NBS Monograph

41).

(1) Calibrate the pyrometer_against a' thermocouple whose,

current output is known.

(2) Read brightness temperature of various incandescent

light sources,. .. Make correction from brightness

temperature to true temperature (Measurement of

Radiant Energy, by Forsythe).

(3) Radiant efficiency of a.larrip.

Ta) Measureinput electrical power.

(b) Measure brightness temperature with opticl pyrometer.

1j7
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(c) Use .emissivity of tun9sten (AIP Handbook) to

correct to obtain true temar'ature.

(d) Measure the ,tungsten ribbon filame-nt and compute

its area using a measuring microscope.

. (e) Calculate radiant energy, P, -from Steptian-Bkl-ezmann

ftw using the .emissivity of tungsten.

(f) Determine radiant ,effidiency by-

%,E = P radiant (mhtt)
x°100

P input (watts)

SUGGESTIONS FOR RESEARCH PROBLEMS

1. Use infrared detector in 'conjunction with a reflecting

telescope to,scan the moon and study'temperature variations

during a lunation. -

Build a simple coronograpli and use infrared film to photograph

area around the sun. Could also study scattering of sun-,

light by pointing a radiometer toward vines'around the sun.

'3. Study attenuated total reflection for various materials.'

Compare detector gutput with

Detectpr.

0011111k%,
s

sample

(Could also use monochromator or filters to measure spectral
, , ,-.

I)
.°

variation.) - .i
. 118
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.. Verify LaMhert's Law for differ:ent lands of surfaCfs. Is

it a functionlof.mavelengthl Consider partial reflection _

(where angle of reflection = angle of incidence)

5.. Cone optics. What happens when lidetecto'y is put at the

apexgf tone? 'What is gain of cones as a radiation

collector? What is effectiveness of cone with a source

off theaxis_of cone? What is effect on radiation

collector with distanee from cone? Try pyramids made of

front surface mirrors. How much of the radiation which

enters the 'cone aperturb actually stays in cone? Try

various surfaces:

4)

0

I
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CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS

GROUP "IV" REPORT

Group IV was convenecfor t'he purpose of considering prob-

lems associated with.esta'blithing research projects in.the areas

of atmospheric and space
)

tics, astronomy, meteorology, space

surveillance, aurora and airglow.- The approach to the Group
.

,

meetings wast4o-foldf/ first,, to obtain, share and discuss

poss2ble research ideas with several of the_eXcellent Invited

Lecturers; second, to diicuss the problem areas on the inclividual

college level 'that a-re met in attempting'to establish under7

graduate iesearch programs.

t'
TECHNICAL:

The nature. of the research silbjects-generalW implies ex-
.

.

tensive use of airborne vehicles for primary experimentation:

Of the various types of vehicles, only balloons were discussed

.

4!

tation and supportinTrpsearch can find a place in small

a any length Balloon-borne or rocket or aircraft experimen-
)

t .

I

college program. One major obstacle in_considering such field

work is that of knowing how to get use of the balloon and re-
.

lated facilities, - a problem that seems prohibitive to small

colleges. Dry- Gordon Newkirt (High Altitude Observatory) dis-

cussed the procedure in obtaining National CenterFor Atmos-

pheric Research (NCAR) blessings and support as far as the

vehicle and related facilities are concerned. He described

possibilities of NCAR,piggyback-experiments, or experiments

120
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mounted on test flight gOndolas. The first step for the

wexperimenter is to petition NCAR with the proposed experiment.

Support for the experiment itself is not offered by.NCAR but

may be sought from the Air Force, Navy or NASA agencies. If

NCAR approv'es the experiment, balloon and balloon facilities

are made availble for the experiment. It should be emphasized

that logistics and time-required for balloon-borne field

operations should.w4igh heavily'against such operations for

undergraduate prbgrams but need not preClude akt such experi-

mentt.

Some of the many areas in which,much more research Ls re-

quired, and often With relatively simple equipment, are listed.

below'in summary:

1. Ixaminatio'n of terrestrial atmosphere in layers.

2. Height distribution of aerosols - distribution.near

the sun.

3. ,POlarization and scattering at large angles from the

sun.

4. Atmospheric absorption as functions of altitude,

latitude, zenith angle, time of day, time of year.

5fi Photography, and photometry, of zodiacal light and

aurorae..

6. Outer corona studies.

7. Polarization of starlight at very shOrt wavelengths.

Programs that support balloon astronomy but are not actually
4

flown, thereby becoming especially attractive to undergraduate

P±Ograms, includes

121 .



1. How to minimize compounchpendyamm,motion of ,balloons.

2. Studyof Optical propeities of materials, including_

scintillation, X-ray darRening nd fluorescence of

materials. 'Index of refraction, absOtptiodLmeasurements

in-the ultraviolet for materials suitable for lerits. .

3. Coronal in estigations in the infrared.

4. Particle'concentration and size measurements as a func-s.

tion of-altitude.

5. Microwave studies of planets,,stars and sun.

6. ,Atmospheric seeing and scintillation studies.

Suggestions for research in more general areas include,:

1. Study of the amount of glass r oved per unit time in

a lens polishin

2. Laser-intel.ferometp for long path measurements through'

the atmosphere.

3. Precision testing of small, optical componedts (of the

order of 0.01 wavelength).

4. Study of the lower atmosphere,- transmission, slant-

path transmission.

5. Study of the nature of coherent scattering and com-

parison with incoherent.lightwattering.

6. 'Infiared backgrOund noise.

7: Divergence of flux as a function of altitude.

8. Interferometry applied to measurement of'earth tides.

It is tobe noted that many of the above items'are not at

,the forefront of science, and yet represent necessary experi-

mentation from both the scAentific and industrialTOintsA
\,'

view. This is particularly true for studies of optical materials.

9- 122
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It is suggested that OSA acquaint foundations and industries

with th4-:i-esearch potential of undergraduate institutions, and

to urge their support of programs in their particular fields

of interest.

4,. NON-TECHNICAL:

Group IV presents as the general considerations of the prob-

lems facing he aspiring Lail college researcher the following,

with order df listing not of significance:

1. Time
. 2. Specie
3, Funas
4. Equipment
5; Lack of blckpound

Lack of support from necessary supporting sources
7. Awareness of suitable problems

1. A survey of the members of Group IV showed that the

required teaching load ranged from a minimum of twelve to a

maximum of nineteen hours. ,

2: it was found that the requirements for a small beginning

type of experimental research will not require an amount

epace which cannot be found even in the most crowded of Yostitutions;

:It 'is\to be noted that the consensus of opinion was that the

experiment should riot necessarily be shut away in %udh a manner

that no one except those directly concerned know that something

isjing db9e;

3. It Was agreed that in all institutions the reduction

in the amount of teaching would be accompanied by a correspoRding

reduction in ealary. It is therefore felt that once a research

program is in other than its initial stages it will be desire le

for the researcher to seek contract support that would provi

compensation for a reduction in salary.

\, 123-
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,:4, Equipment needs have been successfully demonstrated to

be slight or relie'vable by the full use of"the opportunities

of surplus.equipment made available through the Department of
4

Health, Education and Welfare.

5. The diffLculty Of a lack of background is being alleviated

by such undertakings as the Institute of.Optics at the'Univer-
.

*sity of Rochester and conferences with' lectures in the field

such as we have had at this Conference. Additionally, the.

attendance at professional organization meetings will keep the

aspiring researcher near:the forefront of modern Optics.

6. It was agreed that it is necessary to have the support
ay

from secondary sources. The types of support suggesiesThere

include the services of an adequate secretary, a machine shop

and preferably a machinist, and an electronics technician.. It

has been suggegted that it is occasionally possible to find one,

man Who can serve as both a machinist and an electronics

technician.

7. The final and foremost consideration which an aspiring

stall college researcher must face is the lack of communication.

This` communication should be interpreted in a very broad sense.,

First is the actual lack of direct communication with the full

time researcher. Eveo if a part time research aspirant can

keep up with the literature of the field, it is seldom that a
1

publishing scientist will present negative data or discuss an

experiment' which needs further work and will begapplicable to

small research, Additionally, published data are generally,

from work which can be classified as coming frai "the frontiers

of science".

124



-6-

The desirable starting point for a small research project

-seems to be some of the problems which are by-passed or cir-

cumvented by researchers such as these. During this Conference
p 4

several ideas have been proposed by active researchers. These

ideas have been of passing interest, but because of more pressing

research, necessary profit motive, or publishing and status

requirements, have been dormant'. These are the types of ideas

that seem applicable for undergraduate research work.

The pioblem then seems to be one of.communIcati There

%--is a gap between those who have the problems and not,tli'e time

or inclination, and those who have these in the reverse order.

It is not the desire to be spoon-fed by some outstanding re-

searcher. The desire is that there should be better lines

A:coMmunication.'

To promote this information transfer the following ideas

.have been suggested:

A. The founding of a Research Newsletter. This would be

simiikar to the AIP Resourcd Newsletter. An organization such

as the OSA'would serve as a clearing I:011ie for the'passage of

information of current research possibilities among the leading

researchers and the smaller researchers.

B. PeriOdic meetings of .the Participants of this Task IV

Co1nference. This would perhaps lead to,the fOrmation, on a

rather loose basis, of an organization similar to the founding

--of IRIS. The responsibility for the financial support could

be either by the individual's institution or by NSF or other

A'
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organization. IfEthe individual institutions must'sipply the

funds; establishment of realistic tr4e1 budgets is essential.

The OSA could aid'here by directly contacting college presi-

dents, emphasizing the importance to their institutions of such

investments.

C, The organization on a regional basis of those institutions

who are desirous of information transfer. 'Those institut4pns

in a given region would elect a repr,htative-for the period

of one year. The-task of this person would be to visit certain'

government, induptrial, and university researchers, to sit down

and discuss the state of the art for relatively short periods

of time. He would visit; for perhaps a week or two during his

term of office,, a:serias of these researchers. During these

visits heJwould compile a list of'topics which are of interest

to those he has visited. As payment for these.visits he would

have prime choice.of these ideas. Tie remainder would be made

available to those 16 his region whom he represents. The

following year the talk of the visitation would fall to a

successor 'in the region, This rotating research coordinator

would travel Under the grace of the OSA, and would expect that

the'OSA would furnish him with the required crgdentials and

introduction to those who are willing to talk over their

interests and ideas with such a group. The cost osj this pro-

gram would be,met;by those institutions who are participating

in its benefits.
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Group IV recommends that suggestions A and B above be

carefully considered as solutions, at least in part, to the)
problem of communications. And, A'f this indeed be the major

ir
problem,. the stimulus provided by its alleviation may' well

lend itself to. partial solutiop of the,f4st six items above.

Finally, it is suggested that OSA write'a clear, penetrtiniqe

letter to the presidentsof all colleges, pointing out the' .

absolute necessity of maintaining adquate library facilities,

including addition of new and pertinent periodicals, and of the

value of the communication lines discussed above in terms of

the colleges' responsibility to provide essential travel funds.
4

4.
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CONFERENCE ON UNDERGRADUATE.RESEARCH.PROG4AMS IN OPTICAL PHYSICS

GROUP "V" REPORT

I. INTRODUCTION

Group V has as one of its purposes in this Conference the

preparati6n of a list of suggested experiments for a research
mat

program, an honors program, or a senior projects program in

',Optical'Physics in the following 6 fields:

1. Optical Materials
2. Fiber Optics
,3. Polarization
4. Thin Film*
5. OpticafIConstants
6. Geometrical Optics

In considering these topics reference is made to the

following papers that have been presented to this Conference:

.1. Optical Materials, Wolfe, University
of Michigan

2. Fiber .Optics, Dr. N. S. Kapany, Optics Technology

3. Thin Films, Dr. L. N. Hadley, Colorado State
University

In considering the following suggestions; it 4s important

4

to keep in mind that the project can develop over several years

and can involve many students in succession. An'initiaPPpro-
r%

ject could be the construction of an optical instrument,. Suc

0,?
.

cessive projects could involve its improvement, calibration

and testing. Accesso*y equipment,Could be built. By spreading .

development over a'period of time the cost per year of the

instrument could be kept low and the instrument could be con-
,

structed with only a_few students. It is with these ideas in

mind/
that we suggest a representative list of instruments.

dOritruction of any of these instruments would be suitable
. .

undergraduate project. *er.
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Afterthe instrument has been completed any number of

experiments,are possible. !In Section III of this report, a

sample of experiments relating to the subject matter of this

Group is.suggested., It should be kept in mind that the line

. between a student project and research is blurred. In many cases

research involves only greater precision. In the case of many

optical properties.'even imprecise know/edge is'lacking. Use-

r"
ful contributions can, be made to this body of knowl dge with ...

,'relatively little difficulty,

jhank to the efforts' of W. C. Connolly there is presented

in Section IV a bibliography of articles in the American
4

Joulnal of Physics relevant to the topics of Group V. These

can serve as starting points for honors projects or research.

In Section V proposals are presented for future action to

achieve the aims of this ConArence.

II. INSTRUMENTS

J. Construction of a Fabry-Perot i5iterferometer.

I

2. Contruction of a Grating Spectrograph (e.g. Kessler)

3. 'Construction of an Optical Pyrometer.

4. Construction of optical instruments from surplus; e.g.

projection equipment, telescopes, etc.

5. Building a ruby laser.
V49;

6. 'Design and construction of various interferende filters,

thinfilms.

7. Design and construction of a vacuxivs'ystem (e.g.'for

thin film work)

8. Construction of a polarimeter.'

12,9
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Construction of a device particularly for measuring

small degrees of polarization.

III. PROJECTS

1. Measurement of transmission; ab orption index of re-

fraction, and reflectivity for solids, gases and

liquids as a function df wavelength, temperature,

pressure, etc.

(a) Apparatus needed includes 4pettrometer, ellipsometer,

wave pl4te.

(b) FOr example of a measurement of index of refraction,

see: Letter to Editor in J.O.S.A.; February, 1961,

by M. Laikln.

2. Qptial Constants of Crystals

Object: Measure n and k (index of refraction and

absorption constant of srystals such as Fe203,' BaTiC3,

CdS, Ti02, ZnO and others that have an absorption peak

in the visible. Compare results for k with those done

w by transmission Athod to see if the surftce region is

different, optically,.from.the bulk.

Equipment: Ellipsometer (Gaertner $2750.), Carbon arc

or photo spot light and interference filters- (Fish - .

Shurman Corporation has them for $15 = $37.)- For u1:-

traviolet, a photomultiplier ($60.) and a microimmetei

(R. C. A. $110.) are needed..

(See Vernon, J. Apt. Physics, 33; 2140 (1962)

3. Polarization of Diffusely Reflected Light

//7',



-4--

Objectt: To measure the'extent-tp which partiallylreflected

light is polarized for different materials, wavelengths and

. surface conditions.

Equipment: Ellipsometer (or polarimeter) and filters -( e

above) ox perhapstinstead'of an Ellipsometer, polaroids,

wave plate (and,photomUltiplier) might'be sufficient.:

4. Bifluorescence.

Object, Many crystals that'fluoresce, fluoresce polarized

light. Study-.484 this light may help to identify the source.

of fluorescen9e.

(See Ganguly and Chandburg, Physics Review 95, 1148 (1954)

5. Fluorescence of Optical Materials by Nuclear Radiatfone

Object: Find out if opticaIgths and other materials will

fluoresce when, bombarded by Gamma or Beta rays. For a start,
P

just use a photomultiplier (and microammeter), specimen and

a radioactive source.

(See Jet Propulsion Laboratoty Reports Cal. Tech.),

6. Measurement of interaAion of prized lig* with matter

as a function of temperature, pressure, impurities, angle

of incidence, etc.
4

7. Measurement of the egree of polarization of sources,

Zeeman effect, Stark, Ct, bifluorescence, biemissivity,

, grazing emergence, etc.

(Shurcliff, Polarized LighL, Harvaid U. Press, 1962, p. 1.61.)

. The construction of a device tc) simultaneouslyjileasure the

Siokes,parameters
1
of a light beam is proposed using photo-

,

multiplier circuitry With beam splitting. It would be

attempted using counting circuits rather than integrating

-4.44,4
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currents s40 that statistical analysis could be used to increase
°

accuracy. Schematically.the device wouldappear as in Figure 1.

P1

S
1

PM. So

Plane polarizer at 0° -Sd, S1, S24 S3 : Stokes Parameter

Plane polarizer at 45°, PM: Photomulti.plier and Counter Circuit

44.

A less expensive device could be cobstructed using only two
. A

channels, the So channel wit'h the P1, P2 and CI: filter being

placed in the second beam.

9. Study the_Taraday effect.

10. Study the effects of polishing and grinding 'on the structure

of thefsurface of optical mateAals. It may also be interesting

to study the effect on other features.

11. Mechanical properties of optical materials:

etc.)

(glasses, glues,

1Shurcliff: PolariZed Light. Harvard (1962).

4



a. Elastic Modulus

b. Thermal effects in non-equilibrium situation when

apparatus is being externally illuminated in avacuum

(satellite in space)

c. Coefficient of thermal expansion

d. Thermal conductivity
° f

e. Emissivity .

f. Homogeneity of optical elements.

g. Hardness

12. Study of mirror support structures.

13. Measurement of thermal waves in optical materials by ob-

serving the spatial change in the index of refraction

A function oftime.

14. With'the introduction of gratings, commercial infrared

spectrometers have increased spectral range frof 4000 cm-1'

to 250 or 200 cm-1. Theonly clear window materials are

CsBr or CsI which are soft and very.hygroscopic. It

should be possible to coat these materials with a thin

film of a material like MgF2 which would make them moisture

resistant yet not affect their transmission. B2 03 forms

a glass which reacts with H20. It might be useful to see

if the glass could be protected by thin film coatings.

15. Transmission.and absorption in filters as.a function 'of

temperature.

16. Measurement of anisotropic properties of films (or anything

else for that matter, e.g. birefringence)
'4
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17: Thin films: Determinethe flollowing:

1. Disperson curves for metals

2. Reflectance, transmittance of metallic films and semi-

conducting films

3. Reflectance, and transmittance of dielectric films

4. Variation of the above with 'temperature of'the sample

5. Variation with respect to temperature of the substrate

during deposition of the film 1

6. Variation with respect to time (and pressure) following

the deposition of the film.

7. Variation with respect to rate of formation of film

8. Variation with thickness of 4/ample

96 Investigate for possible relationships between the above

optical properties of metallic films and their electrical

a
properties.

4,4

tt

10. Try to determine why some metals such as zinc must

bounce several times before they will stick to.the surface.

11. Measurement of N and K for thin films. As a reference

for thin films see Physics of Thin Films ed. by G. Hass,

Academic Press, 1963.

12. Study of magneto-optic ,effects, e.g. the use of Voigt

and Faraday effects to determine effective masses.

(Variation of absorption with magnetic field, magneto

reflection and study of.intraband.and interbond structures.)

.13. Study of behavior of the' coefficients of Fron-linear

optical effects as a'function of tempekature, pressure,

-fgequancy, and impurity concentration using a laser.
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IV. BIBLIOGRAPHY

1. "Studies of Transmission Zone Plates by O. E. Myers, Jr.,

Vol. 19 No. 6, Sept. 51, page 359

Using Fresnel zone plate as a lens to focus wavelengths

from infrared to soft X-rays

2. "Electronic Magnifier for Observation of Infrared and-

Ultfavio14 by Z. V. Harvalik, Vola 18, No. 3, March

1950, page 151

Use of.spectroscope from 3000 to 11,500 A°.

3. "Caustics by Reflection in a Concave Spherical Reflecting

- Surfaces" by G. F. Herrenden-Hacker, Vol. 16, N05,

May 48, page 272

`plotting caustic curves from derived-formulae.

4. "Caustic curves by Geometric Construction" by Newell

and Baez, Vol. 17, No.-3, March 19, page 145

.5. "Experimental Approach td-the\Paraxiel Properties of

'Lens Systems" by F. D. Cruickshanklyol.'17, No..4,

Apr. 49, page 204

(Good geometrical optics experiment involving Nirtuel'

images)

:6. "Experimenting with' Virtual Images" by B.I.Hc; Scott,

Vol. 17, No. 4, Apr. 19, page 209

7. "Analysis and Synthesis of Optical Images" by J. E.

Rhodes, Jr., Vol. 21,No*. 5, May 53, page 337

(Good tarting point for a theoretical project using'

a dou ourier Transform)

8. "Refractions by a Thick Lens Which is Equivalent to a

CoMpound Lens System".by.kM. . Hufford, Vol. 14, No. 1

4, July -Aug. 46, page 259
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9. "Fresnel DiffractiOn Experiment" bylL. A. Sanderman-and R. S.

Bradford, Vol. 17, No. 8, No. 49, page 514

-10. "A Correction to the Treatment of -Fresnel Diffraction" by
A-

C. L. Acdrews, Vol. 19, No. 5, May'51, page 280

11.- "OpticaliLever Amplifier for Study .ng Brownian Motion of

a Galvanometer" by K. W. White, Vol: 31, No. 12, Dec.. 63,

page 922

(Measure Boltzmann's Constant).

.12. "Construction and Use of a Fabi. rot Interferometer" by

W. A. Hiltorj, Vol. 30, No. 10, bct. 62, page 724

(Measure index of refraction of gases and Zeeman effect)

13. "Photography-High Speed Using General Radio 1531-A

Strobotac" by Eldridge, Skinner, and Tsepas, Vol. 30,
g. e

No. 12, Dec: 62, page 921

(Could be the start for an interesting project)

14. "Experiments A the
/r
Laws of ,Light Absorption"' by Bluh and

Ko, Vol. 22, No. 5, May 54, .page 306

(Vary depth of liquid -; absorption and half value layer)

15. "A Simple X-Ray Diffraction Camera" by W. C. Campbell,

Vol. 15, No. '5
Azr

Sept.-Oct. 47, pa6e 409

16. "Oplical'Methodsi for the Dgterminatian-of Flame Temperatures"/

by S. S. Penner,.. Vol. 17, No. 7, Oct,: 49, page 422

(Pyfopetryand infrared work - Two-color and line "rever al

techniques)

17. "Photon Diffraction - Undergraduate- Research frOject" b

R. H..Biser, Vol. 31, No. 1, pdge 29, Jan. 1963

.18. "Physics.'of the Glassy State" by E. U. Condon, Vol. 22,

,
No. 5, May 1954, page 310

(Thetmoluminescence phosphorescence material, heated -
.,
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glows brightly)

(Solarization - color change by sunlight on glass'

- photosensitive glass)

19. uPhotosensitivb.Glassu by Riess, Bosch, and Reboul, Vol,

16, No. 7, Oct. 48, page 399,

(Study of Corning Glass - Expose by ultraviolet 310-340 m

and develop bwheat (565°C)

20, ,11Diffraction by Two Non-Coplanarebstaakesu by ,C. F. Ellis,
10E.

. Vol. 16, No, 1, Jan.'48, page 8

A. "Diffraction by Two Non- Copl(nar Straight Edges" by ,J.. R.

Heilszler, Vol. 17, No. 7, Oct. 49, page 449

Also see letter H. A. Nye in Vol. 17, No. 7

22. flC. V.. Bays's Rainbow Cup and Experiments with Thin Films"

by J. Satter1y,'Vol. 19, No,
c
8, Sept. 51, page. 448

Ykr
(Good qualitative experiment for starting thin film study)

23. T.11.41. of LiglitrMeasurement_through/kAro by W. E. Stephens,

Vol 3, No. 2.;..Feb. 63, page,105

V. -RECOMMENDATIONS FOR FUTURE ACTION .

,if there is as Much concern for the lack of informatiOn.

about optical constants as has beep voiced at this

Conference, a data tabulation center stiould be established.

Such a center could be modeled on the Nuclear 'Data Group

'headed by K. Way and .supported by the Federal govern-

anent, TPis grbup served an'extremely valuable function

as an information center for nuclear physicists. A

similar,Optical constant rOup would satisfy the needs .

Ar !
suggested in, the following by Edward §peyer..

.

Or.

1 3 7

5
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"I think there would he an enthusiastic roar of approval

from the entire scientific community if a handbook of,optical

materials were to become available. Tables and charts of

reflectivities, refractive indices, transmissivities, and

absorptivities would be provided for all materials used'as

mirrors, lenses, prisms, or windows.' A separate section

might be included with emissivities, although `spectral line

information could be omitted since it is, presfintly available.

For example, with respe,ct to reflectivity of a given

metal, a semi-log graph might give reflectivity vs. wave-

length for the whale spectral range from x-rays to radar.

Tables could give more eccurate'values Tor the spectral

regions of greatest interest and most rapid variation. And'

a page of text might give references, notes as to thickness

and preparation of the metal layer, aging considerations,

peculiarities of the given Metal, etc.

'The 'State-of-the-Art Report for Optical Materials for

Infrared/InstruMentation, issues by the University of

Michigan, is a start in the direction I ame`suggesting. The

'neutron cross section compilations issued by2,the Atomic

Energy Commission are an analogous effort in another field

of Physies. Perhaps the'Bureau.of Standards might setup

a laboratory for the optical data compilations, to help

keep the data consistent."

2. To make-it easier to start an the projects suggested in

Section a bibliography should be published,
.

graphy.should give references to books aild.articles describing

design and construction of optical instruments such as have

138
40t
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been suggested. Some indication could be given of where:

various glasses and materials might be obtained.

3. To further student and teacher interest in optics it is

proposed that. the Optical Society establish a. competition

for papers describing honors projects. The'awards are to

be:
9

(a) publication of several papers of highest merit in

a journal of the Optical Society

(b) a significant award to .thee student or students, fora.

the best project

(c) an equipment prize for the professor supervising

the research. Perhaps some element of,the optical

industry will be interested in sponsoring this

competition;
4

4. Some provision should be made to further. develop the research

capability of the faculty of small colleges. This is a

difficult problem because of extreme variations in level

of competence and commitment. Group V proposes:

(a) The establishment pf a correspondence course for

faculty in intermediate optics. This course to be

financed partly by those groups interested in furthering

the development of,optics and partly by enrollment fees.

The course should be administered by The Johns Hopkins

Rochestet Uhiversity or some similar institution .

where optics is well established as a discipline.

4

139
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(b) There should.Jpe an NSF sponsored Summer rnstitute

or Conference in optics... This, Conference or Institute

might serve'as the culmination the above correspondence

coursed. It might serve to provide an intensive intro-

duction to optics in the laboratory. In this way nas-
.

'centsreseatchers could become acquainted with standard

techniques;and instruments of optics.

(c) .-For those individuals more prepared to do research

existing programs may, suffice to jet them started. The

Science Faculty Fellowship programs would provide funds

for a cleaily formulated program of research. NSF

Research participation. for College Teachers Program

.would be particularly useful. This program requires

submission:of pxograms from Huniversities'and colleges

granting Ph.D.. degrees, and field stations and indepen-
.

dents research laboratories that are either affiliated

with an' institution granting the doctoral degree, or

that conduct research of a caliQr equivalent to that

normally reqUired for this.degree.fl Not many of these

programs are being submitted.

The'OSA and others interested in furthering research 'in

optics should strongly urge Rochester University, Johns

Hopkins, Pennsylvania State University, theUniversity

of Wisconsin, University of Michigan and other institutions

where research is being done to submit proposals whiCh

would enable, college teachers to participate in research

at these institutions.
.

Infoimatioh about existing proposals, shOuld be widely

distributed, particularly to the Participants of this

,

eMence.


