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In 1962 the Optical Scciety of America (0SA)
established the Needs in Optics Cammittee for the purgcse of .
increasing-the national supply of personnel trained in optics.: In .
order tc carry odt this program, the problem was broken dcwn ihto{sir
tasks, one of which was, concerned with Undergraduate Eésearch?w
Pregrams.- The Task IV group convened more than' 80:individuals: .’
interested in research in Optical Physics at “the undergraduate level.
These conference representatives frcm numerous institutions were |
provided an opportunity to exchange ipformation and to learn about

A

':ecent developments in modern Optical Physics. They alsc previded

information to Task IV about ways it cculd be of assistance t§ then.’
Reconmendations of the Conference fcr programs in*direct suggert of:
college seafchk%fforts include: (1) ‘establishment of’a y ‘

. communication between 0SA and.faculty members; (2) estatlish&ent of

an "Optics Research ‘Newsletter":; (3):development of an "Optical
Handbook": (4) production of a summary of informaticmp related to
grants and.contracts: (5) development of listinys for summel 7o,
employment: (6) dissemin!tidn of information about the rresent status
of optics teaching: and (7)" addition’ of an Education Officer to the
gxecutivp Of fice staff. (Author) ’ S N
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'ON THE CONEERENCE ON UNDERGRADUATE RESEARCH PRQGRAMS IN OPTICAL PHYSICS
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REPORT TOTHE NATIONAL SCIENCE FOUNDATION
HELD AT SOUTHWESTERN COLLEGE JUNE 8-12, 1964.

1. ackground T s

v For some time now the Board of Drrectors of the Optrcal

{

, Society of Amerlca has\been concerned wrth the status of Optlcs

;-

in the Unrted States. At the Sprrng 1962 Meetlng of the- Optlcal _
Society of America the Board formed the Needs in Optlcs Commrttee Lf’
to study this problem. The membershlp of thls Committee con-A
sisted of the followrng. 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 "thics - an
Action Program" also headed,by Dr. Wllliams (See'Attachment A)-.
Dr. Mary E. Warga, Executive Secretary of.therptical Soclety
and J. A. Sanderson, Board of Directors, represent the Society
as a‘whole in the program. -The‘chief purpose of this program
is to inprease the national supply of personnel trained in
Optics.' In order to carry out’the program the over-all problem
was broken down into six Tasks: Task.IV, Undergraduate.Re-
search Programs, was headed by J H Taylor, Professor of Physrcs,
Southwestern At Memphis. 3 . ‘ ’ - ]
On November 1, 1963, a letter (See Attachment B) was sent o
to the Charrﬁan of each Physics Department ¢hat offerg”a
. Bachelor of Science degree in PhYSlQS descrrbing the purpose of
‘ Task IV _and also 1nqurr1ng as to whether or not they were '
'1nterested in starting, research “in Optrcal Phys}cs. In addltron "«

/

to this letter, there was also enclosed 1n this mailing- a cbpy
"‘\7 0 l
of "Optrcs - an Actlon Program" (See Attachment A), eppy of

. .
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P "Optical Physics Research in a Small Liberal Artg Gollegé" (See

y 8 <
» Attachment C) and a self addressed, stamped questlonnalre post
*“ ) ,' . ‘card (See Attachment D). ' ‘ ! .
The response to this f1rst malllng was most encouraging. A -
total of 284 questlonnalre post cards were rece1ved at the Optlcal
\ »
, "Society of Amerlca. From these cards the following da?a were _ o
. e
obtalned .
- > +  Number of colleges_or un1vers1t1es interested 1n 1n1t1at1ng
v a program of research in the field. of Optlcal Physics or.
) closely related subjects . '188 .
it - Not 1nterested ] LT, K 59
) Number of colleges or universities interested in helping
- - * Task' IV even t ough the college or university was already-
" doing research rn Optical Phys1¢s or a closely related .
subject , _ 77
. Not 1nterested in help1ng\Task v : . - .15
Number of colleges or universities currently pursu1ng ' ’ ®
’ ; research in Optlcal Physics- or some closely related-subjectl00
. Number of colleges or un1vers1t1es offering a course 1n
N _Optics . .
s ; Yes — . * . 260
c - . No ' , \ =19
Course Required 7 ‘ , ) 129
Course Optional ’ ) P : 99 -
A‘Map showing®the, geographical distribution of those dolleges~
N ’ s ' ’
and universities. interested in initiating research is presebted in .
- - . #
Attachpment E. The majorlty of these represent the smaller slze
“physics dep%’tments. t
f \ \On February 19, 1964, a. second mailipg was made te those "who. -
»
e had expressed interest on the. flrst questlonnalre. ‘This malling
-, COnsisted of a letter (See Attachment F), a list of dlscus510n '
" » g oup areas (See Attachment G), an appllcatlon blank for attendance

atpthe Conference Oon Undergraduate Research Programs in Optlcal
" 5:\. . ll' . . " 1.k » \\
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%~\* S Physics (Sée Attachmerit H) and a self-addressed acknowledgment A
| - oo ) . .
- post card (See Attachment I) ' .

*
[y

"‘ II. Conference on Undergraduate Research brograms in Optlcal Physics

’The request for attendance at ‘this’ Conference exceeded by far
our expectatlon.' There were 106 requests for«attendance. From

this number, 80 were selected

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

~ 4 1y

S ‘ ‘siastlc‘Ily received. Many letters were/recelved from professors
in the various colleges and universities say1ng that althbugh they
weuld be unable to attend for one reason or another, ‘they were ’

- most interested and asked to receive copies of the results of .the
Conferencea At least two graduate universities, each a great center

‘i" o et Optrcal Physlcs research, asked if they could send some of tﬁelr

| graduate students at their own expense.' Thls permission. Was

¢

V granted. The Infrared Group at Cape Kennedy asked for permlssl
i ‘.,to send someone at their expense. Slmllarly, a small non- proflt

. v . 1

research laboratory engaged often in Optical Physics researc

sought permission. Both of these were- granted ,
As stated pre#{ously only 80 of the 106 %equestrng admissior
. to th% Conference were accepted It should be polnted out, how-

ever, that several of the remalnlng attended at their own expense—- ——

1

. ',, W Each of the 80 Participants was assigned to,elther one of

‘ .the ReseardhLCroups I -Vor Supporting Aspects of Research
— o Groubs A - C. On‘April’l9§‘l964 the Partlcipante were notified
’ by letter (See Attachment J) of their acceptance to attend the
. .Conf%rence.' The' 26 who were not accepted were not1f1ed by letter \
AL, (See Attachment K) on May 23, 1964., The Official Participant .

Attendance List (1e, those Parflcipants 'who received expenses) is

. ~englosed (See Attachment L). . The attendance at the Conference (other"

« y than‘o‘f_ficial Participants are’dl:]:‘i—nvitéd Lecturers) is shown on’

. P . ‘ . « N
A - A . | ~ ~ ik A
e . 3 o " R




Attachment.M, and the 1ist of all of the professorg who expressed

i

a des1re to attend, the Conference is shown on Attachment N.
'/x
Prior to, the Conference the Part1c1pants were broken down

into‘groups (1 -V and A - C) Each Group had a Chalrman and
V{ce;Chairman. The various group chdirmen were notrfied by
letter (See Attachment‘O) on April 19, 1964, that the; had been
. chosen to serye as chairman. The vice chairmen merefsimilarly ‘
notified hy letter:(See Attachment P) on April 19, 1964. A
listing of the Qariousthairmen and Vice-Chairmen is enclosed
(See Attachment Q). |
There mere 23 Inyited Lecturers.‘:A list of the invitedl
Lecturers and their Lectures is enclosed (See Atgachment R).
The Iiiited Lecturers Were notlfled by letter (See Attachment S
" on ApMil £9, 1964, that the proposal submltted by the Optical"
Society of America to the National Sclence Foundation for the
Coriference had been‘ap;roved.l ‘
A letter (See Attachment T) was sent on April 19, 1964,
‘to the Corporatlon Members of the Optlcal Soc1e}y of America

Jaskrng them to send educational or pedé@oglcal llterature ind

the general fleld of Optlcal Physics for dlstrlbutlon to the
Conference Participants. Their~response was most heartening.
The following Corporatron Memhers of the Optlcal Society of
America sent material for*distrlbutlon to the Participants:

4

Eastman Kodak Companyt - Jenaer ‘GlasweTk Schott and
- . : Gen., Mainz (western
Aerdspace Gorporation Germany)

Barnes Engineeﬁing Company I.B.M. Watson Research Genter

Spectra-?hysics, Incorporated Bausch- and Lomb, Incorporated

The Ealing Corporation — | - Block Associates, Inggrpofated




.

S 3 . : e

_American Optical Comoany Perkin-Elmer Corporation

Chicago Aerial Industries, Inc, Central Scientific Company

» Sawyer Research Products,'In.c° .Edmund Sciehtific Company

v /
<4

‘A copy of the Cbnference program is .enclosed (see‘Attachment
w. | )

On June 5, 1964, the émerican Institute of°Physics puplished.'
'a News Release on the bonferenceﬁ(see Attachment'V)° T

‘A Profile:«of the Conference Participants

g

I1I1.

The 106 who requested attendance at the Conference were

"~ asked to express a preference for participation in, Groups I;- \'

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'preferenbe before the Con-

- -

ference, Their preference for research has not been checked - __

since the Confetrence. h . . - —
Figure 3 is a plot of the colleges and universities interested

in attending the Conference vs, the number on the ;ﬁysics stafﬁ,
In order to help determine the present status of Optical

Physics at the undergraduate level ‘the Participants were asked _ _

’ té fill out a questionnaire (see Attachment W) during the

Conference.

It is the intention of Task IV to follow up on this “
with another questioﬁnaire in approximately one ‘year in an )

.

attempt to determine whether or not any research progress was Wl

[y

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

—

this questionnai&e considerable information was obtained con-" _

cerning the Participants and their courses in Optical.Physics.

s .
- .
+ - . &

’
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o . Figure 4'is a plot of the age distribution of the Partici-
. . N \ T —

pants. It is encourag1ng to see that the maJority of them are
et relatively young with several ‘years of*teaching remaining. The
. S importance of this<+to the future of undergraduate Optics
- - ’\\_._,
teaching should not be oveﬁlooked The highest degree held by

. . )

. . the.Participants is shownwin\gigure 5. Also shown in this

M

rd

Figure are~some of the support facilities the Participants have.
Figure 6 gives 1nformation concern{ng the undergraduate
Optics courses “which are at’present included in the curricula of
. . . . ‘ +

the colleges represented at ‘the Conference. Figure 7 deals with

the laboratory course in Optics as well as advanced undergraduate

L - _ courses in Optics. It is interesting. to see that about 25% give
a course in Optics at a level above that of say, Jedkins and.

White. The last plot in this Figure shows that preViously tHere

-

y ) \had not been such a cgurse 1n she great majority.of the colleges
. N ) .

and-universities. M - . .

~—

Figures 8 and 9 g1ve information on the texts used ay well

as the sources;of Optics experimentsTAihost of the-colledes and
universities répresented at the Conference have some mechanism -
'to enable a student to perform laboratory work beyond tha which
is usually coh%idered pedagogical. Thjs is shown, in Figu e lO
R . Figure 11 is concerned W1th the question of whether or not B
thére is lack of interest-in Optical PhYSlCS on the part of .
undergraduates, research in Optical PhySics and the Utlllzaﬁl n

- 3 . ~

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.

gy

. The amount of time devoted in the undergraduate Optics course

to geometrical, physical and,special topics is shown in Figure 12: .
. - . R . F -

~

- . TR B .
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’educatlon in modern Opt1cal Physics, thanks to the Invited

-7~

On the questlonnalre the Part1c1pants weré asked to list

~

what they’ congidered. to be the ch1ef obstacles they faced in

dorng research. These are shown in ?1gure l3. . ' s‘~

During the Conference a tr1al questlonna;re was.workeq up 2

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

naire was also d1str1buted and the data from two of the questions
are shown in Flgures 14 and 15. '

IV. »Reports of Groups I -Vand A - C, . ' ‘ .

A

Included here1n are the reports of the various Groups.

Although the reparts have been re- typed, a mlnrmum of

Y

_editing has been done. .

4

V. Summary of Conference on Undergraduate Research Programs-
in Optical Physlcs. . , .

The success or_ fallure of a Conference such as this is dif-

. ficult to evaluatet Certainly,conslderable effort»went into’

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

\

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

‘vide an opportun1ty to assemble together, and get to know, those

who are 1nterested in research 1n Optlcal Physics at the.under-.'

graduate level. Task IV now knows somethlng about these Partici-
Perhaps Optics 1s not in as bad a situation as some

Q:

people . thought. The Conference prov1ded an opportunity for

Lectyrers.. "In addltlon, many 1deas for research pro;ects were
put forth. Also, the Partlclpants had an opportunlty to make
kmown to Task IV some of the ways in which. they can be helped

<

in the f1eld of Optical PhYSlCS. . : . -

Although some of the suggestlons from the Groups were probably'

unrealrstlc, there nevertheless is one very obv1ous pornt that N

ns throughout rlamely, ‘they expect .the OptIcal Soc1ety of
\

T .o s -lO ) \. ’ ¢

b
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‘América to take a more active’ leadership. There is also the.(

p) repeated request for an opportunlty to update the1r education

in modérn 9ptlcal Physics /

-

VI. Recommendatlons of the Conference for Programs in D1rect
Support-ot the COIlege‘Research*Efforts T .

In addltlon to the te0hnlcal'?rograms of Section 1V, the
N Support Groups A B, \hd C and some of the Research Program Groups
made suggestlons and recommendatlons for OSA action. There was
also con51derable:dlscu551on of the problems of the small‘col—,
lege‘ph9sics professor. qust prior to the Conference there“
\ appeared in 'the May issue of PHYSICS TODAY a‘summary‘of the
+ + COPFIC (Committee on Physics Facuities in Colleges) Report. The‘
; college faculty problems.brought°eut in that excellent report
| and some of the recommendations for their alleviation are simi-
. . " lar to those.the.Conference reported.A S;nce‘the COPFIC Report

. is widely available, this section is concerned only with possible

v action steps specific to optics.
' .
<

-

1. Research Communication
4 ‘\ @ . ’ .
A spec¢ific communication mechanism was proposed whereby the .
Co . o K
'OSA could provide a linkage so that a.member of any physigs .-

. \ - , -
faculty desiring aid or advice in a specific area of optics

could be recommended to a competent researcher in that field for

4

" such help.

. ‘ - A proposal for consideration and.appropriate’acttion on a-”

communication mechanism has been referred to.the OSA Board,’

. 27 Optics-Research Newsletter
. < A common recommendatlon was the establlshment of an Oétics

- Research Newsletter for distribution t044aculty members Wthh

would keep them awbre of. current developments in optics to a1d

o . their téaching and research studies. While the problem‘is not

*

P ! . ' ) 1 ' ¢
‘A \_}\.,. .1_1. ‘ s 4

¢
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: writing research contracts, oi distribute surplus equip\\gt..

9- . - 7

< : . »
. .
I

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

»

Group that a start on it should be made.
A. proposal for consideration and appropriate action for pre-
paration of such Optios Research Newsletter material has been re-
ferred to the OSA Board The. aspects of its d1ssem1nation and
cont1nuation will be developed in tlmegg . e o

X .
3. "Optlcal Handbook" .o ' ' :

Y

“ The requirement of centralized availability or a “handbook"

of optical characteristics*of materials is strongly urged +Thig

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

answer to-the ouestion of the Tasgxlll postf card survexu(to be
Feported separately).‘hlhe question for the Optical Society would’

have two “aspects - a‘philosophical'one of its responsibility in =

4 R
the area and a practical one of what might be done about“it.
. This question is so fundamental to the Society, a proposal

for consideration and appropriate action for naming a'groUp to
study this problem has been referred to the OSA. Board
oW . .

4. Research Grants and Contracts v

v

¢+

It was agreed that the Conference effort would produée a’

<

. good sumnary"of the present-situations-with respect to grants,

‘contracts, and other financial aid from foundations or contracting

agencies. The q§estion of grants in‘the $5q0-$1000 area for

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

"the circumstances. ’ o - ‘ \
The\Optics Action ﬁroup working with the Executive Office isb

having such a summary prepared for later dissemination to the

,Conference Group. . ' . ', , e

It is emphgsized that the OSA cannot become a cfearing hoUse

for handling contracts, act as liaison in such regard, aid in: //

13}
L —

ro
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5. ‘Summer Employment

Although this problem was much discussed, no specific scheme

appeared'which offered great adantage over present mechanisms.
1

' for the benefit of the Conference members, the following present
" mechanisms are listedz , . - st
(a) Program in Government Laboratories - \: ‘ .

This progéam for undergraduate Student Trainees is under th:h

supervision of‘the U. S.. Civil Service Commission. Announcements\
of examinations are available on request from the Commission or ;ﬂ
one of its regional offices. Examinations will be given in’
Jandary and March 1965 in a number of places in each state.

Appointments are made on'the‘basis of performance in the e}amination
, the élvil Servlce grade level and salary depend on the number
of years of oollege completed. These and other details are °
described in the announcements of the examlnatlons.' . .

+ Applicants who hold a bachelor's degree (therefore 1nclud1ng

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

mer in which they deslre employment, are not required, to take a

~wrltten examlnatlon. They file an Application for Federal
Employment, called Form 57, which is available at post,ofrrces;

) together with a'Yist of courses oompleted and grades redeived.

“These programs'arelnation-wide and the types of work, the

number of summer vacan01esi and other details vary somewhat
between laboratorles. Spe01f1c 1nformatlon should be sought by,
correspondenoe w1th the Civrl Service Commlsslon or d1rect with
a partlcular laboratory of interest to the student or faculty
member.

3 . T
{b) NSF Programs

- ¥

NSF provides SUmmer and part time 'research programs for both

undergraduates and °Qll$%§ teachers. Details of these programs

. K\‘_ e ..E‘ 3 N .
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6. Education in Optics

2 -l l‘— .

LA d

are auailable from’ the National Science Foundation, Division of

Scientific Personnel and Education, Washington, D. C 2055b

Fyrther information on these is given in Section vl - 4 of. the

report. .- - *

. . . N <
.

(c) AIP Prpgram . | o

The American Institute of Physics, under recomm ndation of

GOPFIC, maintains two listings. One shdws the instiftutions, and

.industries which welcome inquiries about summer employment for

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

4
names of physics faculty members who would like to consider such
employment. Data on this program are available from the American

‘s

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

The recommendations of the Conference with regard to education‘

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

. R ? [ >
summary, the .Conference- felt the present*status of optics-
teaching shauld be hetter known. A questionnaire for this. pur-

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

'It is bging improved for distribution. Pending more accurate

knowladge in this regard, the cognizant Group recommended that. )

6 {a) The tntroductory physics course include material on

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

[}

and Resnickj; L - .

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

'optics instruction be at least i correspondence With the R- -

Curriculum ‘regommendations of the Second Ann Arbor Conference.

- . ]

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

the number of summer optics courses and institutes available.

¢’
+

o
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- 7: Additional Manpower in the Executive Office
. N * ’

vy In subsequent consideration of this vecy- successful Con-
fererice and its_recommendations, it was-realized that a most

: ' . ] ’. '
' - : desired service is a means of informal

. 7 -
% cation in addition to the present communications via jowrnals and

satile communi-

meetings., The requirepent is for a newsy, poipted communication

- . o L : . v

. L . concerning neW'research progress, correlatich of available sur-

} . » plus equlpment,,new grants or a551stance programs, summer em-
)

ployment oppor!unltles, new undergraduate experlments in optlcs,‘

. a study of mass rchase of lasers- for. pr1ce 1mprovement, etc.

|, Off cer mxght be added to the Executive Offlce staff,

v

The Qptics Action Group recognizes the dlfflcultles of

-

gettlng and\irnanr ing such a person and@hls expenses. On-the

A consideration of thls p0551b111ty has been. referred to
the OSA Board ,as .a basrs for startlng dlscu551on of these
i S questions. - . ]

. *
ViI. Acknowledgment ’ ' J

- P Task IV would. like to take~thls opportunity to acknowledge

-

~ .« its appreclatlon ta the Partlclpants and others who have
\/ ‘ | expressed 1nterest in the program, to the Inv1ted.Lecturers and ’
all the others who have given help and encouragement. The |
Invited Lecturers were asked to send coples of thelr Lectures
- ‘ f- in-sufficient t1me to have them prlnted and dlstrlbuted to the
Part1c1pants durlng the Conference.a Th%s they dld and their
compllance is greatly appreciated ‘

«

. Although the Conference schedule was extremely crowded and
«»\ -~ 7,\\*_:‘ ) ,.W ) " L : e. \J( ") B
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. | Co-13- 7.

the Partlclpants were kept very busy,, they worked untll

,mldnlght on Thursday (June ll) in order to get their varlous

reports ready for typing giglng the wee hours of Frlday mornlng

As a result of this extreme effort on their part the Group,

t

reports were ready for dletrlbutlon to the Partlclpants on the

b 4
° .

final day of the: Conference.

The offices of the Optical Society of-America also helpea

to prepare the proposals, mailing questionnaires, End indexing

»

replies.

' Finally,‘Té%k IV would like to express its appreciation to
. = ) = -
the National Science Foundation and the Office of Naval Research

s

for financial a%sistance.

: VfII. Financial Report.
\\\‘/ *

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

Executive Secrerary, Optical Socrety of America;’is provided \

< ‘ -

in a separate document.
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Attachment A has been removed.. ' \ e .
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.

' been omitted: "OpticS-an Action Program," by Van.Zandt Williams,

4
’

Because of copyright restrictions,the following article has

Applied Optics*ﬁ Vol. 2, No. 6, June 1963, pp.653;656. .

-

*The Optical Society of America, 1816 Jefferson Place

'DC 20036
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,» N.W., Washingten, %

" 3




&

P

)

. , - - ) ‘?

-

D " Attachment "B

OPTICAL SOCIETY of AMERICA

EXECUTIVE OFFICE’
1155 SIXTEENTH STREET, N.W. —_

. ! WASHINGTON 6, D. C.
\\ Dlstucy 7-6177 . )
*  MARY E. WARGA . . - : o

Executive Sscratary

November,1, 1963

Chairman, 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 universitiés, it is by no means limited to them.

There iz a strong concern throughout the courtry about the lack of research personnel

adequately trained in optics. This concern has led the Optical Socigty 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 enclosedg ' ,
The part of the program about which I am writing to you is Task IV, Undergraduate
Research Programs, "I have had some sucdess in initiating such a program here at
Southwestern College, and a teprint describing this activity is also enclosed. The
Optical’ Society asked:me to head Task IV, not with- the intent of promoting mere
duplication of the Southwestern program, but, rather, with the aim of promoting
gsimilar research activity within the broad spectrum of optical physics.

+~ I think optical physics is an ideal field for undergraduate résearch programs. There
\gre many possibilities that can be pursued with relatively simple ‘and inexpensive

', dpparatus. The purpose of this letter is to seek out those persons who -dre’ interested

- in initiating research in opgics 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.trying td do research within the framework 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 T

, L A ‘Suitable Research Problem ‘ ‘ . \ ‘

4

‘¢
ur RS

Those who have never taught in the’small colleges may not fully appreciate 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 T .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

B
S PRI !

t
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Chatrman, Department -of Physics -2 - November -1, 1963

- . . "

few examplesg I,am confident that such optical physicists as John Strong of Johns
Hopkins, John Sanderson of the Naval-Research Laboratory, Robert Hopkins of the

o University of Rochester, Roderic Scott of Perkin-Elmer, John Howard of the Air
v o ’ Force Cambridge Research Laboratories .and Shirleigh Silverman of the- Office of 'Naval
o Research would be mote 'than willing to meet with the group and discuss some sultable
. . probiems.‘;u'; e ~ . . » .
2. Eg_igment and Financial Supgort ' N

The group could be informed of the ‘various. government contracting agencies where
research contracts might be obtained. Also, the possibility of support by the’
National Science Foundation in this effort might be discussed. The possibility of

- individual contracts might be strengtheg”d by Optical Society of America or American
Institute of Physics support. )£>

Another possibility is the utilization,ot government. surplus efjuipment made available
in each state through the Department of Health, Education and Welfare., We have been
most fortunate here at Southwestern in obtaining many pleces of optical apparatus
through this outlet.

b]

- .. 3  Summer Institute on Modern Optical Physics.

-

If the group thinks it desjrable, 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 Spectrum.' The idea would be'te get
as many undergraduate teachers of Physics as possible to participate, making sure
that among those who- do participate would be those people interested #n starting an
- undergraduate research program in Optics. '

4. Summer Emblqyment for Undergraduates Interested in Optlcal Physics. . °

We might work out with the optics industry, with the Optical Society of America as
coordinator, a mechanism 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 1s quite feasible if we can«guarantee good student&

If you are interested in initidting a program of research in this field, I would .
appreciate your filling out the enclosed postcard. If you are already doing research
in this field, but would like to help us ip this. program, I would appreciate it if
you would also £f1ll out the postcard, imnediately, 1if posaible
« If I can get a reasonable response of interest, we can then consider the queationa
more carefully before any final commitments. RS
Thanking you for your consideratiqn in this matter, I am

g 0 Yours. very truly,

" J. H. Taylor, Leader 0SA Task‘IV o . . <:i

]

Profesgor of Physics and Chairman .

Department of Physics . . T
S . Southwestern College , . - ) .
Q. - Mémphis, Tennessee ™\ C. 20 P L

a . . . . .
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R ~ OPTIGAL SOCIETY: OF AMERFCA

Optics - Action Program -~ Task IV-

©

Attachment wD" _

{

1. Are you interested'ih initiating a prbgram of research in

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

Y

Yes% No
2. (a)

) ' would you be interested in helping the OSA program

If you are already pursuing researéh in this field,

to encourage more activity in thlS field in Qhe under~

' . graduate curriculum? : Yes

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

related subje¢t “is currently being pursued id'your‘

»

No

depa;tment? - _

3. Does your Physics Department teach a separate undeigraduate

gourse in optics?
s

Optional ~

X N L}

¢
7
4

Yes ~

No‘

4, ‘Nade of person filling out this Questionnaire.

Required

. \‘:‘_

ofa
»

_Name of\College (or'University)_

a
v
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N , Attachnent oFn
- OPTICAL SOCIET¥ of AMERICA

L,EXECUTIVE OFFICE

1155- SIXTEENTH STREET, N. W,
WASHINGTON, D. C. 20036

Dlstnicr 7-9177

-

MARY E. WARGA

* Executive Secretary February 19,1964
\‘a
()/ e
\ -
{
- v - o , I
J. H. Taylor . ' ' '
Professor R . '
Department| of Physics i .
Southwesteyn at Memphis o o y
Memphis 12,‘$ennessee n , " .
Dear Profejssor Taylor: . = .

On the recent questionnaire postcard sent out by Task IV of "Qptics - An
" Action Prograw" you indicated an interest in starting or strengthening a
research or an honors program in Opti%al Physics.
S b S
The returns on the questionnaire have been most encouraging. At 'the time
of this wyiting, 251 replies have been received. Of this number, 168 have
indicated a desire to start a research prcgram in Optical Physics and there
are other$ who already have programs but would like to participfate in some-
joint effprt. .

-

In view the interest shown by 40 many in Task IV we have proceeded to
the next phase of the program. On January 2 and 3, Drs, Mary Warga,

Van Zand Williams, John Sanderson and I met at the Optical Society head-
quarters{in Washington and planned a 'Conference on Undergradudte Research
Programs| in Optical Physics'" to be held at Southwestern College (Memphis,
Tennessee) on June 8-12, 1964, The primary purposes of the Conference will
be the following:

,
1. To rovithe Participants.with ideas suitable for both research and
hohiors projects. ,

o bring the quticipants up to date on activities in modern Optical

Physics. ‘

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

-

‘4, To propose a joint Prograp of Action that will help each Participant in “

his research efforts.

PR

‘v e . . . -

“’y

.

|
1

-

PATRI@/ R. WAKELING
Assigtant Secretary

)
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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 11. Fiber Optics
2, Atmospheric Optics 12, Metrology
i 3. New Fields of Optical Physics 13. Sources and Detectors
4, \pace Optics 14, Thin Films T
i 5. Radiometry and Photometry 15. Interferometry - Infrared
. 6. Optical Materials ° 16. Lasers
v 7. Air Glow'and Aurora 17. Polarization
’ 8. Atomic Spectroscopy 18.. Magneto-Optic’s - .
9, Fluorescence and Luminescence ~*19. .Astronomical Observations from Balloons.
10, Scintillation and Seéing 20, Research Ideas in Optical Pyrometry . *°

Y

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

In addition to the topics listed above, the foltowing suppbrting aspects of
research programs will also be disdussed: . L . \

"a. Use of Experts as Consultants to Small Department’ Projects .
. b. "Procedures for Obtaining Research Grants | . ’
N c. Government Surplus Optical Equipment
‘ d. 'Education and Curriculumfor Teacher and’Student
. \\b e. Summer Employment for Teacher and 'Student ‘

We are also planning to have a Laser, Demonstration of various optical phenomena.
Those of us who have seen ;his Demonstration agree that it has considerable
pedagogical valete.

.
» ) A

The Optical«Society is seeking funds’ for this Conference from the National

*  Science Foundation.
cipant Expenses for

These funds are based on an average reimbursement of Parti-
e five days+of peeting at $175 for travel, room, and board,
Travel

Provisions have been made for Participants to be’ housed, and fed on campus,
expenses will’ vary for each Participant and it is intended to distribute travel

. '~reimbursemqnt in . Some proportion to actual need. ’ ‘ ~
Active pdrticipation will be 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 formuw

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 the -attached sheet. The enclosed APPLIGATION FORM requests that you désignate




the GROUPS im which you wish to-participate,

4 e

Every effort will be made to
observe your preference but it may be necessary f6'make changes’ ip order to have
balanced GROUPS. - . <

The group members and a Chairman for each GROQP will be designated before the 7§

Conference, The Chairman will organize his GROUP'S effort prior to tﬁﬂ‘heeting,
make assigzpents of sub-items to his membership, arrange to meet in the after=- i
noon sessiéns 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 thig Program of Action will Gonstityte the next phase of Task.IV.
This Action Program will be written for publxcation in a Society journal. ]
Task IV now rieeds to determine how many of those expressing an °interest in ) 7
starting either a resear r an honors program in Optical Physics will be able
to attend the Conference. t will be greatly appreciated if you will fill out
and réturn the enclosed APPLICATION FORM by March 23. You will be informed by
April 15, 1964 as to whether® or not your APPLICATION has been accepted, your
GROUP assignment,-and the status of the Conference. A
T o : ' S Yours ver truly, : — .
" [
¢ V4 * - Y/
s ey, R ‘ '
. H, Taylor, Leader OSA Task IV
.\/\ ‘Professor of Physics-and Chajirman _
) . Department of Physics
Southwestern College )
Memphis, Tennessee
. \ ‘ . .
v “
. t -
- . / , . [ )
/ ® ( -7
/// ! ;
Enclosures; 1, Group Discussion Aregs
» 2, Application Form
\ 3 / ¥ S .
H e ‘ oo
>t A .’ )
%’5&. .. , * S l “.
s - o
- . -
3 ° .
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) 7 'Attachment nGn

CO'NFERENCE ON UNDERGRADUATE RESEARCH PROFFAMS IN OPTICAL PHYSICS

Southwestern College
Memphis, Tenméssee
June 8-12

DISCUSSION GROUP AREAS |

Research Pro fects

GROU;;I - Coherence Effects
Lasers” ’
. P Non-Linear Optics:
. Magneto-Optlcs

-y

r

GROUP II - Spectrosco’py-Atomlc, Molecular,
Interiqx,ometry

) Fl—/rescence and Luminescence
GROUP 1II - Radiometry and Photometry

S Sources and Detectors

S Far Ultraviolet and Infrared

Atmospheric and Space Optics
Astronomy

GROUP IV -

Solid State

Metrology and Space Surveillance .

Aurora. and Air Glow

L)

GROUP V - Optlcal Materials
* ' Thin Films
' '  Fiber Optics
' Optical Constants

Polarization

, S . Geometrical Optics

. Supporting Aspects of Research

Personneél Aspects -

Available time for research -
Consult?nt aid from field experts

GROUP A - .
J oo

- . Professor, Student

. . . /
- Material Support
o \
. GROUPB - Financial support, -
~. _ Equipment - surplus and other
Reference mq;geﬁalp

.

Eduga;clon and Curriculum .

... 'Teachers . = . .
214 L Stidenta, 0 v LW

- Summer employment in optical industry for

N
R O T
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Attachment "H"

OPTICAL SOCIETY OF AMERICA

L

Application for Attendance at Y ;
CONFERENCE 'ON UNDERGRADUATE RESEARCH PRDGRA&S IN OPTICAL PHYSICS
Sponsored by OSA, Optics = An Action Program,vTask IVs
| . Undergraduate Research Programs ' P
To be held at Southwestern COIIEge, Memphis, Tennessee

June 8 =~ 12 1964

K
Full Name (print)

—

Pres!nt Professional Position

Business Address

Ed

I do » do not , wish to attend Conference.
Designate 3 qf the Groups I-V in order of your participation

preference

N

<

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

preference

Have you any suggestions or comments concerning the Conference?

X

) 19,

-(Signature of Applicant)
rch 23, 1964 S S

‘Ma

Optical gociety of America
‘1155 Sixteenth Street, n.w.
Washington, D. C 20036 -
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o . This is to aéknowledge‘ my acceptance of the conditions
N . for participating in the June 8-12 Conference o%r- .
- . . graduate Research .Programs in Optical Physics.

“ % o

, ) ) I shall.be unable to attent the. Conférence. :7

-

Signed . '

€ f ] ¢ .
T ;' Gollege or University ’

%

oL

D v Address \ , )

. -

This post card should be returned i_mr,nediate.ly.
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Attachment "J"

&

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- wilf 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 onsfriday, 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. We_can centribute to this additional expense only to the extent
. that those coming from the ngarer points are less than $135. A check will be
issued to you during the Conference.

During the co.urse_ of the week of June 8-12 there will beé}S lectures.
Each Participant will have an opportunity to hear all the le_Eturng.

‘ As stated in my letter of February 19, 1964, the primafy purposes of the
Conference are the following: ’ '

1. To provide the Participants with ideas suitable for both research
and honors px:ojects .

To bring the Participants up to'date on activities in modern

‘Optical Physfcs . a

L]

To discuss the problems facing a professor in trying to get'a -
! research program started: .

LY
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"To propose a joint Program of Action that will help cach Participant
in his research efforts.

Lach Partic ipant is to attend every invited lecture. In addition, he is °
not only expected to take an active part in the Group D1scuss1ons but ha is alag
expected, with his Chairman and Vice Chairman, to evolve a program in his arca
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 Discussidn Groups
were broken down into Research Projects and Supporting Aspects of Refsearch
Under this initial plan each Participant was to have been a member of two
different Discussion Groups'. Since receiving.your Application, Dr. Van Zandt
Williams, Directpr "Optics - An Action Program" has suggested that it will
be easiér, from an organizational standpoint, to assign each Participant to )
only one-Discussion Groun. 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.- B

5

You have been assigned to Discussion Gréup . Each Discussion Group
has a Chairman and a Vice Chairman; The Chairman of your Group is )
Professor and the Vice Chairman is Professor
A list of the Group Chairmen and Group Vice Chairmen is enclosed as well as a
L1st 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:

r

they have been assigned. . : ]

During the course of the Conference your Discussion Groxip Chai‘uan‘will ’
schedule various times for the members of his Group to meet and discuss. Lectures

. have been provided that will cover at lea8t some of the items of interest to .

each Group. It is the responsibility of your Discussion Group Chairman to
schedule additional meetings-with those Invited Lecturers whose topics pertain
td his Group. Iam sur€ that if you have any suggestions or recommendations
concernipg the material under your Discussiont Group that your Chairman woutld be
most happy to receive them. Also, if You should have any ideas or suggestions
outside ycur specific assigned area, plea se communicate them to the appropriate .
Group Chafimen.
8 v )

I would be most appreciative if yéu 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.
Iam enclosing a map of the campus for your convenience . If you will report
- to the Halgburton Tower when you arrive on the tampus, we will have you
. officially checked in and will then show you to your quarters .

.

~
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If you should have any additional questions concerning the Conferencé 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 Copferenge. .

. , ot Yours very truly,

i -

e TIH. Taylor, Leader OSA Task IV
' : Professor of Physics and Chairman
: -Department of Physics
\/ .Southwestern qulege N
Memphis, Tennessee

< v
‘.

Enclosures:
Map of Campus
. Return Postcard .
Discussion Group Areas ' ; ‘ .
Conference Invited Lecturers ) .
List of Group Chairmen and Group Vice Chairmen

2% el w22 S o
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. . Attachment MK®'

" May 23, 1964

-

.

Please excuse my long delay in replying to your/application
to attend the Conference on UnQergraduate Research Programs in

Optical Physics.

4

The'interest in Task IV of “Optics - An’Action Programﬁ has
been much greater than we had anticipated There are 106
college and university teachers who submitted an application '
to‘attend the' Conference, Although th% 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 funds
Task IV is unable to offer you any expense money to attend
the- Conference. If, however, you are able to cover youn own .
exbenses we would certainly welcome .your S%enda}nce at the
fbnference; '

’

Yours.véry truly, g

4

.

J H Taylor, Leader OSA Task IV\

- ' Professor of Physics and Chairman
‘ Department of Physics

Southwestern College L

Memphis, Tennessee - -

. ’ .
: .33 S .
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. CON?EﬁENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS

~\

.,\)y:
Groug 1 ~ Lasers, Non~Linear Optics
L MagnetéJOptics, Coherence E

BLOCH, S. C. - Chairman
University of South Florida °
- Tampa, Florida : )

MARTIN, ROBERT L. - Vice-Chairman
Lewis and Clark College -
Portland, Oregon
. t
EASLEY, HOMER EUGENE
Instructor
Aurora College
Aurora, Illinois

SPURR, ROBERT LYON !
Instructor .
Emmanuel Collgge .
400 The Fenway .

¥ Boston 15, Massachusetts

ROBINSON, EDWARD L.
Head .
Howard College

. Birmingham, Alabama

SMITH, ALBERT E.

Profgssor

Atlantic Union Colled%

South Lancaster, Massactfsetts

-~ R . .
77N LAWLEY, RAYMOND -
Professor and Chairman
University of Hartford
& 36 Sequassen Street . _

Hartford, Connecticut

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

ZEPF, , THOMAS H.

Asst. Professor

Acting Chairman .
The Creighton University
Omaha, Nebraska o

- 24

.

5 QFFICIAL PARTICIPANT ATTENDANCE LIST

ffects

r'e

~

-

THERESE, SISTER MARY B.V.M.
, Professor and Chairman

Mundelein College °
6363 Sheridan Road
Chicago, Illinois

BAINTER, MONICA E.
Professor and Chairman
Wis¢onsin State College

Stevens Point, Wisconsin

AZBELL, WILLI
Head '
Wartburg College
Waverly, Iowa .
PETZ, JOHN IGNATIUS
Assistant Professor

,Little Rock Unmiversity -

Little Rock, Arkansas

enaes

]

’
e




CONFERENCE ON UNDERGRADUATE RESHARCH PROGRAMS IN OPTICAL PHYSICS -

OFFICIAL PARTICIPANT°ATTENDANCE‘&iST

Group II - Spectroscopy - Atomic, Molécular, Selid.State °
Interferometryj’?luorescence and Luminescence -

SNYDER, D.D. - Chairman BELSKI, ANTHONY JAMES
Andrews University ) Instructor
Berrier Springs, Michigan — . Central State College~
Edmond, Oklahoma

PARKE EDWARD C., JR, a~VicerChairman ‘
Humboldt State+College BRIEKSI, PHILLIP RICHARD
Arcata, California *  Assoc. Professor

) Chairman . :
SCHAULS SISTER M., ROSWITHA Barstwo ‘Hall of Science
Chairman \ Wisconsin State College
College of Saint Teresa Superior, Wisconsin
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.
Professoxr and Head
The Citadel :
‘Charleston, S. C.

WOOoD, JOHN K,
Professor '
.Utah State University
Logan, Utah

i d .
MUNDY WILLIAM CHARLES
sInstructor
‘Squthern Missionary College

ch 361
1legedale, Tennessee

YOUNGNER, PHILIP G.
Chairman

State College

St. Cloud, Minnesota




" LAWSON, HARRY VAUGHAN , .
Instructor T . —

CONFERENCE ON UNDERGRADUATE RESEAREH PROGRANS IN OPTICAL PHYSICS
QFFICIAL PARTICIPANT ATTENDANCE LIST

¢ - .

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

MARTIN, D, C. - Chairman’ ' ' VALLEY, LEONARD M.
Marshall Univer51ty ] ..+ . Assistant. Professor -
Huntington, ‘W, Virginia St. John's University

RIGGS, JAMES W - Vice-Chairman

» .La Sierra College N

La Sierra, California . .

ANTONAKOS, ANTONIOS , . o ' .
Professor R ,

Chairman : . -

Catawba College _. . . -\ . -~

Salisbury, N, C, C i C

Tarleton State College
Stephenville; Texas ©

SULLIVAN, REV. SERAPHIN A., O.F.M. : , o

Assistant Professor . - - L , L

Saint Bonaventure University

- St. Bonaventure, New York,

@
-

‘KAYLOR, HOYT McCOY - A
Professor )
Birmingham~Southern College : . -
Birmingham, Alabama : ’ )
MASON, HARRY ° T

Professor - o

Chairman : ' , .
Jamestown College . . ) .
Jamestown, North Dakota ~ : .

PITIMAN, MELVIN A. S ) ' —
Chairman ‘ :
College of William and Mary .

Wllliamsburg, Virginia ‘

READ, FLOYD M., JR. ¢
Assistant Professor
East Carolina College - ‘
Greenville, North Carolina - -

Sl
Bt
.

" Coltegeville, Minnesota
i . )




. - CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS

L 4

=< ' OFFICIAL PARTICIPANT ATTENDANCE LIST
[ Group 1V - Atmospheric and Space Optics
Astronomy

" Metrology and Space Surveillance
Aurora and Air Glow

STAUEEER,-ERLTZ - Chairman - ¢
Seuthwestern Colleg
Memphis 12, Tennessee p “‘n\\ »
\ v : ¢
RNHARDT, -ALLEN - Vice-Chairman\
%gsfern Kentucky State : BN
Bowling Green, Kentucky : \

) Cy

P . DWYER, ROBERT JOSEPH X \\k /
. Professor and Chairman \\. N _

Wagner Gollege ' A . ;

. . ‘ Staten Island New York i /
B ° CASH, DAN J. B S o

ot . ' Instructor”™ ° . . i )
= Loras College ' \\\\\\
Dubuque, Iowa ‘¥ - - ' . —~

SCHROEDER, DANIEL JOHN
Assistant .Professor . )
) Beloit College : : . a
: .. Beloit, Wisconsin : e
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 .

>
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CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS
‘ OFFICIAL PARTICIPANT ATTENDANCE LIST ,%

N

Group V - Optical Materials, Thin Film§ Fiber Optics
Optical Constants, Pobarization. Geometrical Optics

HILTON, W. A, =- " Chairman N PERRY, RICHARD LEE .
William Jewell College ’ Assistant Professor
- Liberty, Missouri University of Pacific
_ Stockton 4, California
HOLBROW, CHARLES H, - Vice-Chairman %

Haverford College
Haverford, Pennsylvania’

WOLFE, OTIS KENLEY, JR, *
Associate Professor : .

,Centre College . 4‘*
Danville, Kentucky ‘

SIMMONS, JOSEPH WRIGHT :

Assistant Professor . ’

La Salle College . :

Philadelphia 41, Pennsylvania - . SN

d%%NOLLY, WALTER CURTIS . - -
Professor and Chairman

Appalachian State Teachers College

‘Boone, N, C. '

MOORE, SISTER JOHN FRANSIS N
Head '
. Mary Manse College
2436 Parkwood Avenue .
Toledo, Ohio Co .

VERNON, ROBERT C.

Chairman . .-

Simmons College v . .
Boston 15, Massachusetts

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

GE SERT, WALTER LOUIS

~ As8ociate Proféssor
Eastern Michigan University
Ypsilanti‘ Michigan -

L)
Lo
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CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS
ATTENDANCE AJ THE CONFERENCE w% .
(OTHER THAN OFFICIAL PARTICIPANTS AND INVITED LECTURERS)
: 9
ROLLAND, W.W., o DORMAN, E.S. ~
Dept. of,.Physics " Dept., of Physics .
King College ' . The Johns Hopkins University -
Bristol, Tennessee . - Baltimore, Maryland : -

& , (graduate student) :
BIRD, ALVIN N., JR. .. ~ .
Southern Research Institute STREETE, J. L. ~ { L
Birmingham, Alabama . , Dept. of Physics .

* * University of Florida
SMITH, H. M., Gainésville, Florida
Institute of Optics , (graduate student)
University of Rochester ’
Rochesfer, New York McKINLEY, J. E.
(graduate student) Dept. of Physics
Southwestern College
TUBBS, ELDRED ‘Memphis, Tennessee
Dept. of Physics : .
»+ Harvey Mudd College - . ’ *  HANSON, H. M, .
Claremont, California : Dept. of Physics
L. ‘e . Southwestern College
WORLEY, R. E. ) Memphis, Tennessee
Dept. of Physics - - T
University of Nevada HACKLEMAN, W, R, .
Reno, Nevada ‘< . Dept. of Physics r
. . Southwestern College
* NIELSEN, ALVIN H. , Memphis, Tennessee
Dept. of Physics .
" University of Tennessee RUFFIN, G, P/ T
Knoxville, Tennessee Dept. of Physics '
Southwestern College
GUTIMAN, MARK 1 Memphis, Tennessee
Dept. of Physics " - -
La Salle College " EMERY, A, C. o
Philadelphia, Pennsylvania Deépt. of Physics ]
' T - Southwestern College N
GLENN, DAVID Memphis, Tennessee '
Infrared Group : -
Cape Kennedy RHODES, P. N. .
Patrick Air Force Base, Florida . President 3
' LT Southwestern College 4
- Ma¢QUEEN, R. M, Memphis,. Tennessee i
. Lab. of Astrophysics and : R . 3
Physical Meteorology - TAYLOR, J. H. : . :
The Johns Hopkins University =~ ™ - Dept. of Physics : .
Baltimore, Maryland Southwestern College
(graduate student) 7 5 Memphis, Tennessee
* 39 , . :
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: ! PRINZ, DIANE K, . f " WARGA, M. E, .
s s Lab. of Astrophysics and \ Optical Society of America
- Physical Meteorolagy ‘ : Washington, D. C.
« The Johns Hopkins University o™ :
Baltimore, Maryland ‘= ¢«“WILLIAMS, V., Z,

Director, "Optic§ - An

. (graduate student)
; Action Program!

¢

HEFFERLIN, R. ' * .Norwalk, Connecticut
Dept..of Phygics > ' X
Southern Missionary Cbllege -, LYON, JOHN C, R
LCollegedale, Tennessee * St, Mary's University ‘
‘ ' . " o San Antonia, Texas R
. . (undergraduate. student) . :
-] \/ b N * ¢
» -
BN ' UL -
; The following undergraduate physics majors from Southwéstern
. Follege also attended: ~ \ .
WEHLING, M. F, = VAUGHN, R, T., JR. )
S Dept., of Physics : Dept. of Physics
Southwestern College ° Southwestern College
Memphis, Ténnessee Memphis, Tennessee
., (undergraduate student) . (undergraduate sppdent)
ROBERTSON, C. Wi .~ ‘ HOLMES, P. W,
Dept. of Physics ) . _Dept., of Physics
. .. Southwestern College. ‘ " “Southwestern College
- Memphis, Tennessee S Memphis, Tennessee - )
(undergraduate student) > (undergraduate student) -
McKNIGHT, J. M. R HOFFMAN, SARA W,
: . Dept. of Physics , : ' Dept., of Physics
R : Southwestern College . Southwestern College
Memphis, Tennessee . 'Memphis, Tennessee .
A (undergraduate student) (undergraduate student)
: . r 5
b4 o _ ~
| ‘ - S -
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Attachment N

COLLEGE AND UNIVERSITY PROFESSORS WHO REQUESTED PERMISSION'
TO ATTEND
THE CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS 1IN OPTICAL .PHYSICS

ADAMS, CL,IFFORD L. BREED, HENRY E.

Professot and Chairman Associate Professor .

Old Dominion College. Rensselaer Polytechnic Institute
Norfolk 8, Virginia - . Troy, New York 12181

ANDERSON, "WALLACE _E. . : BRIESK?, PHILLIP RICHARD
_Professor and Head _ Associdte Professor
Physics Dept. - : Chairman

. The Citadel : y Barstwo Hall of Science
Charleston, S C. . o / Wisconsin State College |,

e Superior, Wisconsin 54881
ANTONAKOS, ANTONIOS T~ )
Professor of Physics <« BROWN, EDWARD B,

Chairman of Dept. . Assistant in Physics

Cdtawba College , . Maphattan College
SaIisbury, North Carolina - New York 71, N. Y,

AZBELL WILLIAM . - CARPENTER, DELMA RAE JR.
Head 2 ' Professor

" Wartburg, College : : Virginia Military Institute '
Waverlx, Iowa ) Lexington, Va.

BAINTER, MONICA E. , | CASH, DAN J.

. Professor and Chairman’ . . .Instructor
Wisconsin State College. - Loras College: -
Stevéns Point Wisconsin Lo Dubuque, Iowa 52003

BARNHARDT, EDWARD A. . hf CLEMENTS, JOHN HERBERT
Assistant Professor T Professor and Head
College Heights . oss . East Texas State College
Bowling'Green, Ky. Connerce, Texas 75429

j BELSKI ANTHONY JAMES ' : CLOTTELTER, B, E.

Instructor ' . Associate Professor
Central State Coliege .. - Grinnell College-
Edmond, Oklahoma Grinnell, Iowa- -

¢

.BISER, ROY H. . . 'CONKLIN, RICHARD LOUIS
Associate Professor - . Professor v e
sLamar.State Gollege of Technology Hanover College - °

<o
- Beaumont, Texas’, Hanover, Indiana

BLACK, HOWARD T. CONNOLLY, JAMES HENRY
., Associate Professor. . ' " yAssistant Professor
‘. Indiana State College ’ Acting Chairman
-Terre Haute, Indiana -~ o King's College

Wilkes~Barre, Pa.
BLOCH,, SYLVAN CHARLES ,
Assistant Professor : . : ///”CDRDDTLY WALTER CURTIS
Chemi'stry Bldg, - - Chaitman and Professor
Ropm 304G . Appalachain State Teachers College
University of South Plorida Boone,. N, }
Tampa, Plorida . P g - .o




*\\\* " COOK, EDWIN OSWALD

Flprida Presoyterian College
“/’ySfp Petersburg, Florida

&

o

&

Professor and .Head
Frostburg. State College
Frostburg, Maryland :

COULLIETTE, JAMES HORACE
Professor and ‘Chairman”
University of Miami, ot
Coral Cables, Florida

DAM, CECIL F, Sy
Professor and Chairman
Cornell Cdéllege

Mount Vernon, Iowa

DWYER, ROBERT JOSEPH
Professor and Chairman
‘Wagner College

Staten Inland, N W 10301

EASLEY, HOMER EUGENE
Instructor N
Aurora College
Aurora, Illinois

ELLIOTT, -STUART o
Assistant Professor

' Occidental College

Los Aneles, California 90041

* FLETCHER, NEIL

~

Assistant Professor -
Florida State University
Tallahassee, Florida 32306

‘ FOSTER IRVING GORDON

Chairman Math=-Science Divlsion '

Pfofessor

~—

FUSON, NELSON : .
Professor : o
Fisk. University

Nashville 8, Tennessee

GARNER,. BR. WILLIAM :
Chairman

University of Bridgeport
Bridgeport, Connecticut;

GESSERT,>WALTER LOUIS
Associate Professor

Eastern Michigan University
Ypsilanti, Michigan- 48197

42

. P, O. Box 751

. HENRY, HUGH -F. . &

'Associate Professor - 7

' .GOBLE, ALFRED THEODORE

Professor
Union College

" Schenectady, New York L2308

‘GUNTER, ROY C. JR.
Associate Professor

Holy Cross College .
Worcester, Massachusetts

GUREVITCH, MARK
Professor and Chalrman
Portland State College

Portland, Oregon 97207

' . %
GUTSCHE, GRAHAM D,
Professor
Sc¢ience Department
U: S, Naval Academy
Annapolis, Maryland .

HAMBY ,DRANNAN €,
Assistant Professor
Linfield College
McMinnville, Oregon

HARTMAN, ROGER D.
Assistant Professor
University of Tulsa - -
Tulsa, Oklahoma 74104 .

HEAD, VERNON H.
Assistant Proféessor-
Spring Hill College
Mobile, Alabama

Head ; ‘ﬂJ
DePauw’ University ‘
Greencastle, Indiana

Lemiekis

HILTON' WALLACE A,
Professor:

Head

William Jewell College
Liberty, Missouri

)

HiNDs CONRADE CARLYLE

Box 9291 Southern University’ 3
Baton Rouge, La.. 7081& L

)
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HODGES SIDNEY E.

Head / .
Box 494 -SPA. Station Cow
Nacogdoches, Texas

(Stephen F. _Austin State College)

HOLBROW, CHARLES H.

Assistant Professor _
Haverford College

'Haverford Pennsylvania l904l

HOLMES, JOHN R. 2 .
Professor and Chairman
University of Hawaii

Honolulu 14, Hawaii

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

HULTS, MALCOM EUGENE )
Assrstant Professor of Science
Chairman, Physics Section
Ball State Teachers College
Muncie, Indiafa
KAYLOR, HOYT MCCOY, e
Professor '
' Birmingham-Southern1Colhege
- Birmingham, Alabama 35204

KECK WINFIELD

Professor and Chairman
Lafayette College R
Easton, Pa.

KING, ALLEN LEWISj° -
Professor )

(I Teach Optics)

Dartmouth College

Hanover,.New Hampshire

KOVACH, LADIS D.

Head

Department of Mathematics and Physics
Pepperdine College

W. 79th Street at Vermont Avenue

Los Angeles, California 90044 -

LAWLEY RAYMOND B
Professor and Chairman ' . o
University #f Hartford ' :
36 Sequassen Street -

Hartford, Conn, * Lo .

4Portland Oregon

. MITCHELL H. REES

12436 Parkwood Avenue
: Toledo, Ohio 43620

MURTAUGH, REV. WALTER A.
Chairman~ °
Providence College

02908 -~ .

.
[ 3
Y]

LAWSON, HARRY VAUGHAN ..
Instructor of Physics .
Tarleton State College
Stephenville, Texas LT
& -
LONG, ROBERT IT N
Instructor
Worcester Polytechnic Instftute
Worcester, Mass,

MARTIN, DONALD, C.
Chairman

Marchall Unlversity
Huntington, W. Va.’ 25701

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

MARTIN, ROBERT L.
Assoclate Professor
Chairman

Lewis and Clark College

‘MASON, HARRY

Professor

Chairman

Jamestown Collége
Jamestown, North Dakota

Professor .
Michigan Tech. University
Houghton, Mlchlgan 49931 ‘

MOORE, SISTER JOHN FRANSIS
Head .
Mary Manse College

MUNDY WILLIAM -CHARLES -
Instructor in Physics' ‘
Southern Missionary College .
Box 361 ‘
Collegedale, Tennessee

0. P. °

Providence 8, R..I.
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NIELSEN ALVIN. H

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 Phys1cs and Astronomy

Dept. of Physics & Astronomy -

Washburn University of Topeka

Topeka, Kansas :

PECKHAM, DONALD C. _
Associate Professor ¢
St. Lawrence University
Canton, New -York 13617

*» PERRY, RICHARD LEE
Assistant Professor -
University of Pacific '
Stockton 4, California

PERSYN, ‘Dr. "Gllbert: A
‘Assistant Professor -
St. Mary's University
2700 Cincinnatl Avenue
San Antonio, Texas 78228
PETRIK, EUGENE V.,
Associate Professor :
. Head of Department
Seton.Hall University
South Orange, New Jersey

. PETZ, JOHN IGNATIUS
Assistant Professor
Little -Rock University

+ - Little Rock Arkansas

" Pittman, Melvin A..
, Chairman -

» College of William & Mary
Will#amsburg, Virginia

<. ﬂ'a";.z’ T
EREL LY S

v
A4

. Birmingham, Alabama

PRATH

Professor,

Pennsylydnj Military College
Chest 19013

OR,VDAVID, G.
Gha
Baldwin Wallace College
‘Berea,- Ohio 44017

P

READ, FLOYD M. JR.
Department of Physics
Assistant Professor

East Carolina College
Greenville, N, C, 27834 .

RHODES, JACOB L.
Associate Professor
Chairman

Lebanon Valley College
Annville, Pa 17003

RIGGS, JAMES WILLBORN JR.
Professor and Head - :
La Sierra College

La Sierra, California 92505

RQBINSON, DR. EDWARD L.

Head- i
Howard College
35209

Ross, John Stoner
Professor

Chairman

Rollins College
Winter Park, Florida

Schauls,gSister M. Roswitha
Chairman - .

College of Saint Teresa
Winona Minnesota 55987

SCHROEDER DNAIEL JOHN
Assistant Professor -

. Belqit College

Beloit, Wisconsin - 53512

SCHWETMAN, HERBERT D, '
Chairman '
Dept. of Physics‘

Baylor University

. Waco, Texas

an; Assoclate Professor

o




SIMMONS, JOSEPH WRIGHI\ THERESE, -SISTER MARY B.V.M.
Assistant Professor Professor and Chairman
.La'Salle College ' ’ Mundelein College o
Philadelphia 41, Pa., - 6363 Sheridan Rd. »

- ' Chicago, Illinois 60626
"SMITH, ALBERT E. .

Professor of Physics ‘ TUBBS, ELDRED F, .
Atlantic Union: College Assistant Professor -
" So. Lancaster, Mass, Harvey Mudd College :
Claremont, California 91716
SNYDER, DONALD D,

Chairman ’ ‘ VALLEY LEONARD M.
Andrews University ) . Assistant Professor
Berrien Springs, Michigan 49104 ) St., John's University

Collegeville Minnesota
SPELL, WILLIAM HOWARD :
Assoclate Professor ’ VEHSE, WILLIAM EVERETT
Belhaven .College | Assistant Professor
Jackson, Mississippi 39202 West Virginia University

Morgantown, W. Va, 26506
SPURR, ROBERT LYON -

Instructor VERNON, ROBERT C.
Emmanuel College ’ Chairman -
¢ 400 The Fenway : Simmons College
Boston 15, Mass, - Bosten 15,Mass,

STAUFFER. FRITZ, - ' WIEGAND, Roy v.
Assistant Professor Professor
Southwestern at Memphis " ' Montapa State College
Memphis 12, Tennessee ‘ ‘ Bozeman, Montana

STEPHENSON, HAROLqiffilY WILLIAMS, GEORGE P. JR.

—

Professor Associate Professor
Pfeiffer- College . Box 7441 R, S.
Misenheimer, N. C. 28109 . Wake Forest College

Winston-Salem, N. C.
SULLIVAN, SERAPHIN ANTHONY (REV.)
Assistant Professor ,WILLIA,,WILLIAM RUégELL
Saint Bonaventure University " Professor
St. Bonaventure, New York 14778° Box 70
* West Va, Wesleyan College
SWAMINATHA SUNDARAM Buckhannon, West Va,
Assoclate Professor .
Associate Director Spectroscopy Lab "WILSON, RAYMOND G.
Illinois Institute of Technology _ - Acting Head
Chicago, Illinois 60616 Illinois Wesleyan University
- Bloomington, Illinois 61701 i
TAYLOR, JACK HOWARD - g . M
. Professor and Chairman C . WOLFE ' OTIS KENLEY JR ] <
Southwestern College . Associate Professor of Physics
2000 North Parkway ’ - ~ Department of Physics “
Memphis 12, Tennessee . Centre College k
' ' oo Danville, Kentucky
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WOLLETT, -ALBERT HAINES )’ , .

. Assistant Professor . ' N

Memphis State’University ) ,
Memphi$, Tennessee 38lll * . '
Box 768, M. S JU. "

WOOD, JOHN, K.
Professor - : , .
Utah State University 3 - - . "

T

Logan, Utah -

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

) YOUNGMAN, LESTER A. (3
Division Directar - :
.Pan American Collede ' - .
Edinburg, Texas ' : _ . o

_ "“YOUNGNER, - DR; PHILIP G. _ '

.. Chairman . \ S )

. State College . .. S .-
St. Cloud, Minnesota . ’ »

ZEPF, DR. THOMAS H. .
Assistant Professor . ,
Acting Chairman - s
The Creighton University . .

. Omaha, Nebraska 68131 @ \
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Attachment -"O"

’ -

.OPTICAL SOCIETY of AMERICA

Pald

‘ The purpose of this letter is to inform you that you have been chosen
' to serve 3s Chairman of*Discussion Group during the Confex;ence on
Undergraduate Research Programs in Optical Physics. It was the feeling’,
s of the group that chose you that yoy could make a definite contribution to
the’ Conference in this capacity. -

t

. - .. As a Group Chairman you will have the followin§ responsibilities: -

(1

_ @
R

(4)

(5)

(6)"

" Conference Participants of the findings and pro%ram for future -

given.

2

Introduce those Invited Lecturers whose lec‘ture falls withfn the

scope of interest of your Group.
{

Organize your Group's effort prior to the Conference,

Make assignments of Sub-items to members of your Group.

a e .

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

Assemble the other membé¥s of your Group at various times .
throughout the five day period of the Cornference for a discussion
of the various topics\ listed for your Group.

’

On Friday (June 12) makea verbal report to the assembled

action that hqs developed in your Greup during the week.
- . ’ ' . -

A copy of the Group Dfscussion Aréas is enclosed for your ‘convenience,
It may well be that 1n,your discussions other areas will come up and you will
want to pursue them
aside for Group

diiring the tiy t which any of-the twent;p-five 1nv1ted lectures are being -.

Definite periods during the Conference have been set._
tscussjons. These Group discussions are not to be.scheduled

G .
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" .a program which can be followed in the future with a periodic report. ’

e

¢ -2-

_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 Chairnlan. 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 jcb the Conference ‘
‘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 vary well be only the
beginning. The report to the assembled Conference Participants which is to
be provided verbally on Friday (June 12) is‘to be made available in.Writing within
3 - 4 weeks after the Conference. Itds hoped that each Group can generate

€

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

4

. Sincerely yours, .
. J. H, Taylor, Leader OSA Task IV _

. " " Professor of Physics and Chairman

: Department of Physics ) -
Southwestern College ’ . s
' Memphis, Tennessee
N : ‘ , ' )
Enclosures:

Conference Invited Lecturers . ' ]
Letter to Corporation Members of the Optical Society of America
Discussion Group Areas ) :

Croup Participants .
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The purpose of this letter is to 1nform 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 1contribution to
. the Conference in this capacity.. _ - .

a -
. \g o -

.o l As a Group Vice Chairman you w1ll ass1st your Group Chairman in the
i ' - following responsibilities:
. (1) Introduce those Invited Lecturers whoge lecture falls within the
- scope of interest of your Group. , .
’ o (2) Organize your Group's effort prior to the Conference. N ' _;
T ' (3) Make assignments of Sub-items to members of your Group.

.

BN
¢
»

(4) Arrange for particular Invited Lecturers to meet, with youand

your Group during the Conference . o

2N
B .
4

PN

v 1(5.) .Assemble the other members of-your Group at various times
: o throughout the five day_period of the 'Conference for a‘discussion
of the various topics listed for your Group. ‘ .

.-

L4

>
2.
e
e
s
g
35
3
%
&
e

AL TR e
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Z

®

. (6) On Friday (June 12) make a.verbal report to the assembled
T et Conference Participants of the findings and program for future
& action that has developed in your Group during the week.

4ty AT T o
TP L

¥

A copy of the Group Discussion Areas is enclosed for your convenienoe.
" It may well be that in your discussions other aregs* will come up and you will
want to pursue them. Definite periods during the Conference have-been set,
aside for Group discussions . These Groupldisctissions are not to be scheduled
during the time at which any of the twen% {ve invited lectures are being given.
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As you know, the Conference Part1c1pants will be dlvided. 1nto 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
Participarnts on'the last day of tiie Conference summarizing the results of their’
Group’s. discussions during the Week It is the hope that out of the final -/

_reports of thése 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.ery well be only the beginning. The report b
to the assembled Conference Participants which is to be provided verbally
on Friday (June 12) is to be made available in writing within 3-4 weeks
Lafter ‘the Conference. Tt is hoped that each Group cah gengrate a program
which can be followed in the future with a periodic report.

K}

ST a

2 * + ° .

In closing let me congratuIate you on your opportunity to serve as one
of}he Group Vice Cha1rmen. »

v . -y Ks
v Sincerely yours,

S . .

-

o - L . >, s .J. H. Taylor, Leader OSA Task IV
~. : - - ) . Professor of Physics and Chairman
. Co, Ly _ Department of Physics -
. . S A " © Southwestern College ' —

A i Memphis, Tennessee ' T
. f¥ee L h - ‘

.. Enclosures: ¢ , .o ,

) " Gonference Invited Lecturers o= B .
Letter to Corporation Members of the Opt1cal Soc1ety of America "
Discussion Group Areas . . | ’

Group Partidipants * , : - L
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Southwestern College
Memphis, Tennessee

. " .Attachment ﬁQﬂ
CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS

June 8-12
e . - Chairman
Name of Group College or University
'S. C. Bloch Grbup I

D. D, Snydei Group II Andrews University -

D, C. Martin Group III Marshall University

Fritz Stauffer Group IV Southwesterm

W. A, Hilton Group V. William Jewell College

D. G. Proctor Group, A Baldwin Wallaca College

Rev. W, A, Murtaugh Group B Providence College

¥o,

. ¢
Group C- Occidental College

A

S. B. Elliott

Vice Chairman.,

" of Group College or University

University of South Florida Tampa, Florida ‘

Rhode Island

e 5 Name

>Robert L. Martin Qréup I Lewis & Clark College
Edward C. Parke,Jr Group II Humboldt State College

t

. James W, Riggs . Group IIf La Sierra College .
Allen Parnhardt + Group IV- Western Ky. State

Charles H. Holbrow Group}v -nHaYyrford College
L. A, Youngman .

,,,..,.;,\»,,”@Ww,..y,,.-w
TSR R R e A,
ot
e

“Group A~ Pan American College
Donald C, Peckham Group B
Raymond G, Wilson Group C

;‘
5,
»

4

G’
A

BRI R
SEEE 2
A,
Y
-
D
¥
3

LS
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res

AR
PE

-Bowling Green,

"Haverford, Penn.

The St. L;wrence Univ.

Illinois Wesleyan Univ,

N

;
e

A

\ -

-~

Address

q

Berrier Springs, ~
Michigan )

Huntington,
West Virginia

2o

Memphis 12,°
Tennessee

LiPerty; Missouri
Beréa, Opio‘
Providence 8,
Los Angeles,
California
Address .
Portland, Qregon
Arcata, Qaliforn}é
La Sierra, |

California

Kentucky

e e trd s

Edinburg, Texas
Canton, New York

Bloomingfqn,
Illinois
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. Name

Roderic M. Scott
Harold S. Stewart

E. Ss Johnson . -

1Y \°

‘Southwestern College
Memphi®y Tennessee

June 8-12

INVITED LECTURERS

Address

Electxo-Optical Division
The Perkin-Elmer Corporation
Norwalk, Connecticut

‘" E. H, Plesset Associates, Inc.
2444 Wilshire Boulevard
Santa Monica, California

EAtmospﬁeric and Space Scienées -

Division
Southwest. Center for Advanced

.é% " Studies - Dallas, Texas

Gordon Newkirks

John A, Sanderson

Lloyd G. Mundie

H.\J. Kostkowski

John N. ﬁoward.

Re W. Terhune

o -

George B. Wright

Jr.

B
Ny et T

High Altitude Observatory
Boulder, Colorado - o

Optics Division .

'U., S. Naval Research
Laboratory

Washington 25, D, C.

Lockheed Aircraft Corporation
California Division
Burbank, California

High Temperature Measuremen
Laboratory =~ Heat Divisio

National Bureau of Standards .

Washington 25, D, C.

Air Force Cambridge Research
Laboratories
Bedford, Massachusetts .

Scientific Laboratory
Foxrd Motor Company .
Dearborn, Michigan v

Lincoln Laboratory

Massachusetts Institute of
Tethnology -

. .
T
e . .
o .@;:3;",.;%}—. T R

< Attachment "R" - ”

'CONFERENCE ON UNDERGRADUATE éESEARCﬁ PROGRAMS Iﬁ’OPTICAL PHYSICS
: ¢ \\\\

4

o

Lecture

Space Optics

Scintillatjon and
- Seeing

!

Airglow and Aurora

Balloon Astronomy

Radiometry and-~ %
* Photometry '?

5

Sources and Detectors

t

_ Research Ideas in
Optical Pyrometry

Y
et N

4

Defense Department ,
Interests in Optical
Physics ,

Non-Linear Optics

R a‘.u‘r;iv N

Magneto-Optics
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N. S, Kapigy .

CONFERENCE ON UNDERGRADUATE RESEARCH PBOGRAMS IN OPTICAL PHYSICS

| 3
-

Name

Edwar& Neo Adamg .

v
Y

R. M. Blakney

John D, Strong

\xarl Kessler

™
"-

D. H. Rank

13
4

. Lawrence N, Hadley

~

William Wolfe

hed

2 " i

H

Clinton W..Kersey.

. Colora

- INVITED LECTURERS -

& ) Address

International Business

Machines Corpgration

Thomas J, Watson Research
Center ‘

Yorktown Heights, New York °

Institute of Optics
University of Rochester
Rochester, New York

The Johns Hopkins Universit
Baltimore/, Maryland =

Atomic Z ysics Laboratory
Nation Bureau of Standdrds
Washi ton 25, D. C..

Gen al Telephone and

Electronics Laboratories, Inc.

ryside Laboratories
Bayside, New York

The Pennsylvania State
University
University Park, Penn, '

Optics Technology, Inc,
248 Harbor Boulevard
Belmont, ,California

; State University + A
Fort Collins, Colorado

Institute of Science and
Techv?
The University of Michigan

‘Ann’Arbor, Michigan .

Personal Property Branch

Dept.\pf Health, Education
-and Welfare

WEshington, D. C.

A

‘Spectroscopy

‘Property

Lecture

Optical Character

Recognition

A

Laser Demonstration

-

Interferonztr?

Spectroscopy

Fluorescence and’
Luminescence

Adventures-in InfrareE
Fiber Optics

Thin Films

3
I

Optical Materials

Government'Surplus
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‘Name

William N. Ellis

Myron A, Jeppesen

William Wolfe .

Henry E, Breed .

Lewis Bodi

Leonard Eisner

CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS ~ °

)

Physics Section

INVITED LECTURERS

Address -

e

National Science Foundation :

. Washington 25, D..C,

" National Science Foundation-

- Washington, D, C.

Brunswick, Maine

“Troy, New York

- 20550
Bowdoin College’ )

a

Institute of Science and
.Technology

The University of Michigan

Ann Arbor, Michigan -

Rensselaer Polytechnic Institute
Rowland Laboratory

General Telephone and
Electronics Laboratories, Inc.:
Bayside Laboratories

Bayside, New York

Barnes Engineéring Company
Stanford, Connecticut

v

-~

Lecture

Other Aspects.of . f

Federal Support for
Scientific Research

Proposed Physics
rricula -

Optics in an .
Englneering Curriculum

»

Proposed Undergraduate
Course in Optical
Physics .

Fluorescence
Demonstration

quunstration uffthe

Barnes Educational .

Spectrometer ES100

»”~
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. Attachment 4Sv

. OPTICAL SOCIETY of AMERICA

~

L4
3

T'am glad to be able to tell you that the National Science Foundation has
approved the roposal submitted by the Optical Society of America for its
+ Conférence on Undergraduate Research Programs in Optical Physics to be held
at Southwestern from June 8 - 12, :

¢ . B

" Task IV will reimburse you for travel expenses ‘incurred in attending the :
Conterence . JRoom and board will be available on the campus and we shall
reimburse you for the cost of your round_trip tourist air fare.

: B - .
We are looking forward to your lecture on . 2

¢
. L

A

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

" particularly at the undergraduate levél, with ideas for either research v
honors projects, or both, in'the field of Optical Physics. It will be greatly
appreeiated if you will send me either a copy of your lecture, or at least an
outline, in sufficient time to have it copied and distributed to the 'Conference
Participants. Your assistance in this matter will be greatly appreciated. '

’

The Conference Partiéipants 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 responsibilities. It is quite likely that one or more
of them will be in correspondence with you before the Conference. During the
h’! 'Conferencé: "some of them will be asking you to meet with “their respective Groups.
If the above listed date for your lecture is inconvenient I would appreciate
your letting me know as soon as possible. There are twenty-five Invited Lecturers -
. to the Conferenoe and we shall do our best to try to pick a time most suitable
for each., ' : o
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In closing letme take this opportunity to thank you for having agreed to
lecturejto the Conference. If you will let me know when you plan to arrive"ip
Memphis~-etrall have someone meet you at tha airport and brng you to * !
Southwesgtern. } . ’

. \ . .
. .
v . o Y
.
*

L4

‘“, °  Sincerely yours, .
< o ‘ i ’ ¢

. q
- » %
R .

) J. H. Taylor, Leader OSA Task IV

. Professor of Physics and Chairman )
. Department of Physics * '
. . Southwestern College
Memphis, Tenneséee

W

rd .
Enclosures: : . : .

Letter to Participants
Letter to, Group Chairmen

«

“ Letter to Corporation Members

‘Conference Invited -Lecturers - ) '

Discussion Groups

of the,Opt,ical Society of America
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‘Attachment "T*

OPTICAL SOCIETY.of AMERICA

. - . - ’
. . -~

: ) : 4 Mgy - arte

. . » . N : ~
~N . - . »
Dear Sirs:

The pur‘poses of this 1ette,r' are twofold, namely, to b'ring you up to date

on Task IV of "Optics - An Action Program" and to ask your assistance in connect1on
with this Task : ' )

’

"bptics - An Action.Program" is the program of corrective action that was
proposed by-the Needs in Optics Committee. This committée was under the - “
Chairmanship of V. Z. Williams. This action program was broken up into six
different Tasks. Dr. Williams asked me to assume leadership of Task IV which
concerns itself with Undergraduate Research Programs‘-.'

Task IV has now progressed to the point where it is having a Conference on
Undergraduate Research Programs in Optical Physics at ‘Southwestern College
(Memphis, Tennessee) from Jaune 8-12. The Optical Society of America submitted

- a proposal for this'Conference to the National Sciende Foundation which has
'been approyed. ,. | . . ‘

"

3

“ The primary purposes of the Conference are the followmg' ) . ] -
¢ : ™ \ ‘ 7 )
1. To providé the, Participants with ideas suitable for both. research Voo

- and honors projects. .
2. To bring the Participants up to date on activities in modern
Optical Physics+ :

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

4. To propose a joint Program of Action that will help each Participant \ E
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.

A E 7
. 3 . .
NI T R s, T .
GG .
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’ Tweniy-five mvited lecturers will address the Conference during the five day’
.. period. In addition there will'be Group Discussions among the participants
each day ' L '
The second purpose of this letter, alluded to in the first paragraph /is
to inquire whether or not your company has any educanonal or pedagogical
. ’ literature in the general field of Optical Physics that if would be willing
B ‘to send to the Conference for distribution to the Participants. If you have
material of scientific value to this Conference, I would be most appreciative [
if you would send me 100 copies at your earliest convenience. 1can then '

‘ inform the Group Chairman thdt such material is available.

f ' ) Yours very truly,
4 \ / ~ .‘
' ’ . e ' - * - a' a L. . S ’
s . Tt *J. H. Taylor, 'Leader OSA Task IV )
‘ i} a y , Professor of Physics and Chairman C
. Department of Physics = - “
Southwestern College '
= - Memphis,Tennessee
) Enclosures: .
y " Letter to Parti¢ipants ) ‘ « s ..
Letter to Group Chairmen . . .
) Conference Invited Lécturers : o A
A —~




. . S ' N Attachment UM a-—b‘“‘
- { \ ¢ ’
T — CONFERENCE-ON-UNDERGRADUATERESEARCH PROGRAMS IN OPTICAL PHYSICS. =
| ' - .. PROGRAM ‘
T - MONDAY > :
This Session was chalred by F. R, Stauffer (Southwestern College,
“ L
Memphis, Tennessee)'
TIME : LECTURER ™ LECTURE N
" 8415 - 9115” » P, N, Rhodes (President,
) Southwestern College)oeeeceseososssoWelcome ]
‘ B .
Van Zandt Williams,,,....,..,.,oo.}g<eynote Address
J. H. Taylor ,
9:30 - 10330 Ro Mo sco.t‘bo’{oooo.oooooooo,oooﬁoooopoobspace Opti.cs . ' & .
Coffee Break ’
‘ 10345 - 11345 Group Meetings
_ ¢ 12300 - 1:00 Lunch '
' 1330 - 2330  H. S. StewaTtoceescocoosecossspeoscsSCintillation ™™
" and Seeing
, N - |
Coffee‘Break~' :
] * 3100 -"4300 ,G;jNewkirk;,,.;o.oo...oo.o.qo.;o.oo.Balloon Agtronomy"
S 4‘1’5" - 5315 ' C; wo Kersey.oeoooooooloooooooooooooosurplus IPI‘OFSGI‘tY‘ .
L - ‘ _ . (Health, Education .
3 . : - .and Welfare Dept.)
N - . . w 7 - \ :
3 e -53130 - 6130 Group Meetings c , T
N : . - . ’ /
f . 6330 - 73130 Dinner
v 7130 - 8130 Go NewkirK.eeeoossoseecscsscecoscssesFilm on Coronascope
: R : o . II N
g ‘ L
| 59
e : )
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'CONFERENCE ON UNDERGRADUATE ‘RESEARCH PROGRAMS IN OPTICAL PHYSICS - .
L PROGRAM \ |
S TUESDAY ; -
: /

This Session was chaired by W. A. Hilton (Wiliiam Jewell Cellege, .f

» M -
¢ .

,Libertf, Missouri)

—_— ‘ A . v
TIME . 'LECTURER™ . . LECTURE
8:1% - 9:15 J A. Sandersoh..o.oo....o.oq.oo.o..Radiometry and
‘ ) ¥ . Photometry
9:30 - lO:3O N. S, Kapany...o.o......oo.o.o..oo..Flber Optics
Coffee Break . cot . , .«v-' |
10345 - 11:45 -H, J Kostkowski.....,,...,,......,oResearch Ideas
E . : , : in Optical
- ) N " ~' + Pyrometry .
12300 - 1:00° .Lunch. * -~ . T . i
1330 - 2:30 L Mundieoo:oo‘oooooooooooooooooooooosources and
. Detectors
Coffee Break - e T .
3:00 - 4200 o w Elllsooooood‘ooo'oooooooooo\ooooooooAspects Of ’
O . . . » Federal Support
i L ' for Scientific
, ' AR , Research - . |
4:15 - 5315 A. K, Levine.,oo.ooooooo..go.oooon.oLasers

v

5:30 - 6:30 J. N. Howard.,.,..o..o...bo,....ooooDefense Department
& Interest in
: : Optical Physics

7:30  Dinner i e e é

6:30 - - '
7:30- 8:30 A° K LeVineQ%oooooooooooo.aooooooooFluorescencle “'f;;
‘ L. Bodi Demonstration ¥
R g RN ,:

83,30 - 9330 L Eisner..ooocoooooaoooooooooooooooDemonS'tration of
‘. . the Barnes | :
Educational 4

o Spectrometer ESlOO’

a e ». 2 , - -, . . v R TIN5
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|CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS °
’ | * PROGRAM
“

b

,‘

", WEDNESDAY L

This Session was chaired througn_2230 P.M. by S, C. Block Univer~ ,
siiy of Squth Florida, Tampa, Florida). The Session was chairéd .
after 2130 P.M., by S. B, Elliott (Occidental' College, Los Angeles,
California). | -
TIME LECTURER " LECTURE
8115 J9115 R W, Terhuné..oz..Non-Linear Optics

9:30 - 10:30 G. B. Wrighto.ol,.oMagneto Optics

3. .
~ “ PR s e

boffe::éreak _
10145 - 11145 W, Wolfe...ooss....Optical Materials

é

12:00 - 1300, _ Lunch

l 30 - 2x30 F. S, Johnson..s...Alrglow and Aurora

Coffee Break . . - N . \f .

3100° - 4100 ',M;’A Jeppesen.....The Place oF Optics in .
4 Proposed Physics Curricuyla

. 4315 - 5:15 - . W, Wolfeoooo..,..OOOptics in an Engineering
) * -Curriculum .

-
'

-5:30 - 6330 , = H. Bree oooessoccekroposed Undergraduate
X . ' . Gourse in Optical Physiq\v/

6:30 - 7130 | | / .

7130 - 8130 " /R. BlakneYee.eeess Laser Demonstration
: >y !

- a3

Notex After Blakney's demonstration open house for the
Particip ts was held at the home ‘of Dr, and Mrs. Rhodes
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CONFERENCE ON UQ%FRGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS

e PROGRAM L

>

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

Berrier Springs, Michigan) *
TIME " LECTURER LECTURE
8:15 - 9115 - J. D. Stronga.o.:° Interferonetry '
9:30 - 10:30 . K. Kesslerl.:......Spectroscopy
Coffee Break - M ' < )
10:45 - 11345 L.°N. Hadley....%..Thin Films®
12:00 < 1:00  Luneh | N S
. 1:30 - 2130 . D,,y Rank.........édventures in Infrared )
’ o pectroscopy ,
Coffee Break ~
’ GxOO - 4:00 E; N. Adams.....;..dptical Charactér .
" . Recognition ’ 5
" 6130 - 7:30 Dinner.l. R ’ -

PR

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

l«‘\

o




CONFERENCE ON -UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS'
PROGRAM -

FRIDQY

/\Ihis Session was chaired by D. G, Proctor (Baldwin Wallace College,

Berea,"O E .-

TIME LECTURER LECTURE -
Y .
8:15 A 9:15 Group Iooooooooooo.Reports
Group II
-Grodp III - .
9:30 - 10:30° . Group IV.c..eceesesoReports
. Group V. - y

Coffee Break ¢ '
©10:45 - 11:45 Grohp AcceocsseaaocssReports
' Group B °
Group C

»

12200'- 1:00 Lunch

6:30 - 7130 Dinner —

Note: (1) At the end of the mornirng coffee break, President
‘ Rhodes introduced Mr, Alfred Kelleher and Dr., Marcey'
of the‘Research_Corporation to the. Conference -
Participants Mr., Kelleher spoke for a,few minutes “
on the 'purpose of the Research Corporation.

During the afternoon Mr,.Kelleher made himself
available to speak to several of the Participants
“who were interested in seeking financial assistance

from the Research Corporation°

The Southwestern-—Physics Department was open for in-
spectlon 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 usé-
in teaching optical physics. It shouls be pointed
out that Dr. W. Kelly ¢f ,the A.I.P. had requested

the physics department £6 evaluate this microwave
equipment and _he-had rgquested the various manu-
facturers to make certzin that their apparatus
arrived in time for the- Conference.

.
3 * . R -
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NEWS FROM. THE AMERICAN INSTITUTE OF PHYSICS
&

or &

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

>

Froent H 'Koxg .,
Diredtter of Public Relutions o . . ‘. N o . \
‘, RELEASED FOR FRIDAY, JUNE 5, 1964 o ’ ~ -
. *  SCIENTISTS MEETING IN MEMPHIS . - AN
« " TO STIMULATE OPTICS RESEARCH ° .
. , ». . AMONG U.S. COLLEGE STUDENTS ‘

- ~
.

'

New York, June 4--7 Several of the na ion's most promirent Scientasts will

. . ’
c . -

meet at Southwestern College at Memphis, ‘Tennessee Monday through Friday

June 8-12, to explore methods of stimulatihg ~rgasea.z:ch by college undergraduates ’

. ‘ - —
in the physics of optics. ) ) ‘ - . ,

- g

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 ?nterested in optics by doing research in the

field. Ly
Dr. Van Zandt Williams, Vice President of the Perkin-Elmer Corporatior in
4 A ' ’ Lo . : . Y : '
¢ _  'Norwalk,. Connegticut,., is chairmap of the Socie’_ty}*N_geds in Optics' Committee

A - . ~

. + Dr. Jack H. Taylor,.Prgfeés r of Physics of Southwestern at Memphis Qoliege_

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

v programs in op.tms. . . ) ' . ‘

- _ "During the last few, years, ' says a report on optics in America, 'there has
g ye Y p . :

o come a seeming contradict}on in the field of optics'. Simultaneously, there are

" indications of a de-emphasis of optics in aciddemic teéching and research together

with a tremendous increase in the application of optics with a cons;equent Shortage of

i Q ) ) ‘ ; . . 8
E‘?VI:IQC . o " -maore- . 64 ' - - T

Mimber:Sicitess Aerican Phosical Scity» Opical Socity.of Aieica - Acustcal. Socety of America’ Sty of Rheology  American dss.of Phpic Teache

o enaAT




A
pérsonnel with training in optics. '
: E . ) ,
/\ The authorities who will speak to approximately 90 college and university
e 7 * . - . . .
{-\ . professors of physics are from governmental, industrial, and educational institutions.

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

<

undergraduates, will be discussed in detail. The first grouping concerns coherence

4

. . . 2 . :
effects, lasers, non-linear optics, and magneto-optics. The second is on spectroscopy
. )'

~ . -
NS ¢ < - N\

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

The third area to be discussed includes: radiorp'etry ‘and photometry, sources and

detectors; far ultraviolet and infrared, .
The 1fou-rth area includes® atmospheric and space optics, astronomy, metrology

. .
i

and space surveillance, aurora and air glow. . . .

thin films, fiber optics,

The fifth area _will% concerned with optical materials, A&
< . b/

1
N . - hd
optical constants, polarization, and geometrical optics. e )

.

In addition to the research.areas, the participants will discuss tnethods of
\

obt-aining governmental and other funds to support research by undergraduates, the

.

relasionship of the student to the teacher, and methods of ‘obtaining cooperation between

~ 4”_ LN

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

‘a

g ) 'I"‘he program will present ideas suitable for both research and honors projects,
will br¥ng the participants u'p to er.te on activities in modern optical physic:s, and

outline the problems facing a professor who starts @ research programefor his students.

. -

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

Yo gene'raté ‘programs for continuing help to the professors.. - P

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

-

“y N. Rhodes, President 'of Southwestern College at Memphfs; -Dr. Williams, and

R Dr. Taylor.
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."Applied Opt1cs"; Dr. William N. Ellis, Physics Section, National Sciehce

*National Science Foundation and Bowdoin College; and Dr: Henry E. _B'reed,

*National Bureau of Sta,ndards Dr Albert K. Levine, General Telephone and

Ve

i

el
¢
<f

e biat

.ot
A

. ‘ L
Parficipants on Monday, June 8, will include: Dr. Roderic M. Scott, Vice
k) ‘ . " ,

‘.

r

President of Perkin-Elmer Corporation, lgoryyaik, Covnn.; Dr. Harold S. Stewart,

> Y
E.H. Plesset Associates, Inc., Santa Monica, Calif.; Dr. G. Newkirk, H@gh

AN
3

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

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

Gainesville.” ™ ‘ A : .

4
s

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

-

Laboratory Washington, D.C.; Dr. 'Llode Mundie, LockheedA1rcraft o

§

~Corporation, Bnrbank, Calif. ; Dr. H. J. Kostkowski, National Bureau of Standards;’

H

Dr. John N. Howard, of 5he Air Force Cambridge Research Center.and Editor of

-

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

» . co . R -
On Wednesday, June 10, the scientists who will. speak are: Dr. R.W. Terhune,

2

Ford Scientific Laboratory; Dr._'G.'B. W'right, Lincoln Laborataoj.;y; D,»r William!

Wolfe .Institute of SC1ence and Technology, Un1verS1ty of M1ch1gan, Dr. F S.. Johnson,
. 3 ° P

Southwest Center for Advanced Stud1§s, QDallas, Texas Dr Myron A Jeppesen, ' .

.

o<

Rensselaer Polytechnic Institute. Dr. R. M. Blakne‘wy, of the University of -

-~ v .

Rochester's Inst1tute of Optxcs, W111 nge an after-dinner talk and demonstrat1on on

3
2,

lasers. \ L . 5‘% LT o 0-.

b (ol ]

The speakers on Thursday, June 11,vwill 1nc1ude the following: Dr. John D

. [ .

otrong, The Johns Hopk\;m,s Un1vers1ty, Dr Karl Kessler, Atomic’ Phys1cs Laboratory,

- °
' . -

] ¢
Electron;_c.s Laboratqries, Inc.,‘ Bayside, New York; Dr,.D.T-L Rank,.}‘TAhe ;’4 ’

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

. Machines Thomas J. Watson Research Ceriter, Yorﬁtb\é\, N.Y.; Dr. Lawrence-
. ’ P4 .

. &

-
v

&

“N'.:Hadley, Colorado State University, Fort Col'lir‘xs, Coldrado; and

. Dr Shirleigh Silverman, Office of Na\"/al‘Research, Washington, D.C.
. @ ) .
reports of the various-group

M

The Friday meeting will be concerned with

" .

- sessions. The conference will concludé with a dinner Friday evening
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Attachment "W

Q(PPTICAL SOCIETY OF AMERICA ¢ -
~ CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS

“ .., . June 8 ~ 12, 1964
. or e . B ! - ¢

Q
r

It would be greatly appreqiated 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 Optical

Physics. has been successful. It is our intention to follow up on
. this questlonnalre aga1n in about a year.

LT -

position ‘date of birth -

. - 3
5 v

gr-g’a . ’ \ . 19 N
j;bollege ér univeristy highest degree where when’
- . obtained e
.1, Which of the following schemes is used by your department to
enable a student to do lab work beyond that whlch is usually
COnsldered pedagogical:

a

'

Honors Programs Ndne

Senior Project Other (please sneeify)

,e%a_"\‘ ’
~ How many students take part in the, above program? > -

~— ot * a ‘v
‘ Over what perlod of t1me? SRE

. Advanced Lab

4

"2, If‘you do not have one of the progranms listed in l“vdo\%gwf“\\\; s
know if your department has had any of the programsfln he:! .
. past? yes . na . _ . N o "

Which program number’. of students peIlOd of tlme

"3+ What texts in Optics have you been using recently?

-

‘4, Dur1ng which year is Op:\cs normally taught? ' -
sophomore, junior,, ! . .) How many semester or qu‘;ters

are devoted to Optics? - * i Is Optics Optlonal;
or _° Required? Do you offer a lab course witﬁkatics?

*yes no

P .
% -

"
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% .

(cont )
‘Which of the followrng
experiments? A

Minor and White;{/

-

___C. Harvey Palmer

Cenco

your own experiments -

do you use as some of your Optics

____other (please specifyy

-

o ¥
5. Do you offer.a course in Optics at an. undergraduate level
higher than in, say, Jenkins and White, Morgan's text, etc,?
’ yes no 1i.e., at a‘'level of Strong's text,
. /K_drew s text or D1tchburn s?

To your knowledge has there ever been such a course offereds
e ~ in your department to undergraduate physics maJors? ____Yes
no

5 T
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£, . :
AY T 0% N N . L. . .
¥ 5 - . %M.
2 ARG .

S as
et

'?%*

28
o
z

Ifi your course in Optlcs, about what distribution of emphasls

do you place on the fellowing:

geometrical optics -

)

physical opti

y special top1cs (i.e., coherence,

~radiometry, etC.

7. Do you have

-

machine shop facilities,

machinist,

‘8. I

10'
ll'

12.

___electronics technician?
Do you avail yourself of government surplus equipment made
available through the Department of Health, Education and
Welfare (HEW)? __yes ___no . ‘
What part1cularly useful~eptical equipment have you obtained
through HEW in“the past few years? X
Is there anything particularly unique about ‘the geographic ]
locatlop of your college or university? (in relation to
optical physics, i.e., availability of long unobstructed
paths, height above sea level, ablllty to see aurora, etc.)

:Are you doing any .research in optlcal physig¢s? (speclfy)

Have you obs;yﬁ\d;adlabk\gf interest in optlcal physics on
the part of your .students '

\

What do you consider your chlef obstacles 1n dolng research
at your college or university? °
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Coherence Effects ) -
. _ . Lasers ‘ ,ff
, Non-Linear Optics ) e
Magneto Optics
PRI . Spectroscopy-atomic,

_ mole"cﬁlar, solid state A
. . . Interferometry
’ P ) Fluorescence & Luminescence
. GROUP Ili =  Radiometry & Photometry
' A : Sources & Detectors
. Ho - " Far Ultraviolet & Infrared
GROUP [V -  Atmospheric & Space Optics - .
‘ " Astronomy N
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Aurora & Airglow ; v
"GROUP V'~  Optical Materials
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CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS'

GROUP "A"™ REPORT

s

Group A was asked to discuss personnel aspects of under-
graduate research in optics.. We have considered the areas of- -
(1) time for doing research, (2) consultant aid for research
Ain .tHe colleges, and (3)‘summer'employment in the general area
of optics for féaculty and students.
) Discussron of the.problem‘of.lack of time for research pro~-
duced no solution which can beg handled by committee action, .
The consensus of the group is that time is an-ifdividual prob-
lem which will have’to be'solved by individual' physicists in
co-operation with the. administrative structure €T their colleges.
The grouperécognizes the general need for research t1me, preferably
in half- or full - day blocks. This is 1hconsistent with
teaching loads in excess of contact hgurs, but ‘does not deter_
individuals with energy and vision from doing someeresearch.
A block of'time may already he available to‘many faculty
members., The possibility of dolng research through the
scheduled senior, (and possibly Junlor) laboratory t1me appears
to be quite real. In addition, honors programs and proJect i
programs prov1de time w1thin the usual teaching schedule. This

approach to obtaining t1me seems to Be immedlately appllcable !

* and, least obJect;onable to those who want to keep the teachrng

load up to some'college average. < . '
~Another block of time available is the summer° This t'me

usually is partly availablé,~especially if faculty members C

obtain some Sompnesation.for their~effort This problem h

r 4

sqme possibiiity of solution”by group action through summer
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employmeht by industry and government. This aspect will be

years., Publlcatlo‘ of "Research Letters" similar to the AAPT T

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

started. Included in such a letter would be a general dlscusslon’
of the problem area, bibliography, names of current investigators,

and names of persons around the countty who WOuld‘be willing

.

to discdss thevgroblem with the -prospective researcher. Based

on interest in the-<"Research Letters," puhkicafion of reprint y

" volumes should -be considered., A formal gbnsultan; program-at _-
- this time'seems_to be prema%ure, although some infprmal arrange-

ments might be made through-the structure of various. visiting

3

*  scientists programs. . _

) ~ Schools should be encouraged, to contact larger universities,
‘govermment <laboratories, and industries, in theﬂr gepgrabhie

: area which are doing rélated research work. Informal discussions

\] L}

. 3 with interested parties will probably be cheaper and more
fruitfui than a formal program of.consultants; The report;éf

_11his cdn%erence will Erovide a good startimg point for the®
idenrifiCation of those persons who woﬁrd Help'theﬁcollege- K -

faculty member. With séme effort. on rhe'bart.of the executive

’ board of the Optlcal Society of America, the list could. be )
readlly expanded. The prestige of the OSA shouild be used ¥o .

A encouxage the optlcal researchers to welcome the colleg man, —
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and the OSA should inform its members of this program. The

<

OSA should appoint a skanding committee of researchers in optics
and small’ college faculty members to deternine areas in.which
] research in small colleges is feasible. :This committee should
receive reports of the informal'conferences.wheﬁ the%discussions
open up new problem areas., ' ‘ ;
Summer employment for faculty.and students in the field of .
optics should encourage interest in optics. The'nain.problem

with summer employment is the mechanism through which companies

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

mends that the OSA s$énd a letter requesting industry and govern-
ment participation in a summer employnent program'beasent to
reseafch groups over Dr., Williams's and/or’Dr.»Taylor's.signature. '
. Replies will be sent to the OSA executive offices for tabulatlon.

‘Assuming there is slgniflcant interest in the program, the

list of available jobs will be sent to'applicants for this ~

conference. By'restricting the mailing list to applicants for
this conference, we hope to achieve selection of interested
small college personnel w1thout the added burden of a national

selection committee. °

-

e

‘ ln addition to the list of opportunities, a letter ex-~

olaining the Qprpose will be included. Three application

- forms for a faculty'memher and three applicatlon forms for'
‘students will also be included.. These forms will be igentified )
by the OSA letterhead. -These are a preliminary type of form'

~ which will aid the, companies in making an initial cholce. _Stu-
dent foams will include a Spé%ific endorsement’ by the faculty
metber who will be respQ\fible for the initial screening of

sy +

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

- 83 .
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d - . /
follow-up with their usual personnel procedure. Xt is‘sug-

gested that the companies give preferential consideration to
these applications. Of course, deadline dates are included.

Reply postcards will be included to faculty” members‘so tha
they can let the OSA-office know how many applica ts’there
are to each company. b . |

It is anticipated th@t the costs of ‘this program to the
0SA will be born by the Task Group funds or a separate grant
from NSF or industry. ‘

Should a nom-uniform distribution of applications develop,
the- OSA offiﬁz could, at their d1scretion, send a follow=-up

mailing to the original list of possible'applicants°
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CONFERENCE ON UNDERGRADUKTE RESEARCH PROGRAMS IN OPTICAL PHYSICS
GROUP :1 REPORT

-

2 \ -~
. . The task assignéﬁ to this group was to explore the problem

@

of financial support and material aid for both departmental
growth and nctive pa}ticipation in' research., The research with

e

. . . which this committee is concerned, is on the undergraduate as

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

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

A

Material aid and financial support may come from the

. . 1‘
- fallowing sources: —

1. The Optical Society of America.

N ) . It 1s the understanding of.this‘group that no such ands
for support are available. Howe&er, the Sociefy'could help in
- ‘ - a very significant manner namely, by appointing a liaison
officer to work with the various supporting governmental agencies
"~ to accomplish its obJectives in this respect. The central
\offics could conceivablzﬁpecome a center for handling of/con-

. ]
- tracts both governmental and industrial; it ‘could serve as-an

.

;’ o exchange -center whereby donated equipment or old but still'use-

-

- ' ful apparatus conld be‘passéd on to some needy insti ution; it
] -serve_in;an aovisory capacity, directing proposal writeri
to the proper governmental;agency.and‘instructing him in the
_ limita?ions or .forms of—such proposals; ic“could also serve as
an’ information center: publishino circplars listing thefvarious

supporting agéncies, such as AEC,'NSF, etc., or various foun-

SO " dations such as Ford, etc.
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2. The College or University. . ) F,;
| Usually the- department must depend upon its budget -'
. ‘ . Special- funds for support of special activity within the ©
, department may be allocated_by the institution."Ihis is
strictly an institutional problem. However,:an~active de- )
partment will fare better than a nonfpréductive one. | -
3. Government, - ’ { '
(a) Surplus Property Acquisition. -
PP (1) If a liaison officer were to be appointed, then

—— — z—

one of his duties would be to wgrk With federal government "
s officials or agents in the various supporting agencies. For 8

example, he should keep abreast of materials declared surplus

i.that would benefit the society members., New programs of interest *
. should be investigated by him and his suggestions by circularized

- ) Mz, K§§sey (Department of Health, Education and Welfare)
_has_advised that the state surplus administrator be contagted -

and advised of'your individual needs. You should reguest‘that :

surplus government listings be mailed to you° He also'advised"'

. (ii) It is reported that’some state sUpported institutﬁons
' : N //are unable to participate in this program due to lack of prd;'

N vided *funds, It is recommended that the Society use its good
p o offices to convince the person(s) responsible of the utility../ .
| of this program; so that’ funds may- be made available for this— -
purpose. A responsible person in the institution should be-
appointed . to work with the state director for the furtherance ’
;f - - of thfs program. . - . T ©
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(1iii) Research Participation

, . Support for research may be obtained from such
government agencies as AEC, NSF, HEW, CAFRC, ONR, étc. Other
programs such as matching funds, scientific apparatos con—.

struction, etc. offer means for obtaining added eqUipment.

‘1l ._s,'. -~ »

.There "are many other™ programs ‘offered by these agencies. Here,

as mentioned previously; a liaison officer would be of i stim;
' able assistance in giving proper .direction and advice to an

applicant for a grant. The committee feels that this problem

of 'research participation is SO vitally and fundamentally
important that it is discussed,at some’ length in paragraph 6
of this report. . K

4. Industry.’ '

This will probably be a long range program. There remains

o

much work t be dbne in this important area, Industry must

be made adquainted witthhe research potential of the Society

as well as its needs. his more than likely will be a "selling
. program" on the part ogkthe Society. Pamphlets, circulars,
etc., describing the work of the Society should be circulated
among industrialists. This -seems %o be a source of almost
limitless potential - Just barely tapped. Some indusiries
haVe already initiated donation programs more or less familiar

tp some of you.

.5, Privdte Sources. ¢
"Endovments, personal gifts, etc. Nearly everyone from time .-
to time receives support along these lines and this is either

for personal or loyalty to college motives.
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Outside ‘financial supporrt is normally\ v1tal to the existence

3

1¢ o of a modesﬁ,research program 1n1t1ated by a college 1nvesti-_
'gator. Th2s conference recognizes that theﬁexisting criteria °
% - used. by at least one federal agency, the National Science ‘
Foundation, dictate strongly against 1ts support of any such
program. The committee feels.that this situation requires of
L4 - NSF either a broadening of its present criteria for research

support or the initiation of a new program of support directed

to the specific needs of the‘colleges.\ To this end, 1t is

recommended that 0SA suggest to the Commission on. College Phys1cs,

y ‘which has already recognized the problem of research at the
tollege level, that it immediately documents its case ‘to NSF
Since’ this is a matter of urgency to" the present group, i&gis

s : further recommended that if the Commission qannot take 1 diatej

'action that the Participants of this. Conference be called upon

o to present their own case to NSF ." ° R N

§ vu:‘

7. Special Report from Mr. C. W. -Kgriyy, Personal Property
7% 0. /Branch H E. W’ How to derive max1mum benefits from the Surplus

Property Utilization Program. ". T N

.
‘o

L ﬂf‘¥313' Get to- know and keep in close contact with your state
- .‘ ’ :".o‘ M i, .

. ;ng . agency £or surplus property. ' AP o e L

-

°

g ) - ”\.\As,.lnvite-him to " your ‘campus to meet w1th faculty. -

L B. 'ExpLain and demonstrate to him what yOu are doing

e

v ~and your goals. -(The Moze 'he knows about you and

. what you are doing, the greater the service he will el

i ' S s be abld to render), A s

\,. ' . . " g
, } , |

e . *




. C. When visiting the state agency's distribution
" center, leave a list of special items of property

. needed by your school. If you have a catalog -

shoWing a picture'of the item leave that with him - .

r,also.‘
.Do Offer. to help him screen and select the type of
' property your school uses and for which a need .

‘éxists. oy , ' S

E. Share ideas, pictures, slides and models, ways
that you have used surplus property in your
program.,

.II. Plan Ahead. A

A. Pick up\iteﬂs of property when ;ou first see it at

the'distribution centerﬂ They may not be there if

you wait until y<§§‘next visit or when need arises.

B. Pick-up component £rom time to time and construct

T e

pieces of- equipment needed
Do ndt waitf until you desire to'use a piece of
equipment to make, request for such an item from

. your state agency° Give him advancé notice and

v

', timq/ to try, and locate the item for you.

Sharing "Ideas*ln Action"

“A. Review avaiiahle literature'and material as how to
adapt surplus property for. useful  purposes.
1. Edmund's catalog ¢ . -

% 3
{2; Jaeger catalog

e 3. American Science Center

T oA




°

4, Outer Space Photograp}P HenryE Paul = -
5. Photography through Monocuiars, Binoculars, Telescopes

[N
-

6. Fawcett Publlcatlons

-

7. Amateur Astronomy Handbook
. (Fammett 95¢ L

8; Science and Mechanics # 58%
9. Sechniques Notes Tips
1Q. Pqular‘Scfence R,
11, .Popular Mechanics

12, Science Illustrated

13, Visit other institutions and see what they have diﬁém

with surplus property. » ]
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CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS

'GROUP "C" REPORT = - -
The member$ of Group C agree.that opttos should remain an

important part pf'the undergraduate physics curriculum,  In

view of the Needs in Optics repbrt, which indicates -a decided

&

shortage of students doing graduate: work in optics, it is recom—

 mended as the initial phase of Task V aEducation in Optics, o

ments in colleges and universities in the U’S in order to gai%

that the. attached questiohnaire be sent to all physics depart-

®

some measure of the present level of undergraduate optics pre-
_paration, It.is hoped that this questionnairetcan accompany
the mailing of “copies of "Careers in Optics". . T
There’is a feeling that the apparent decrease in optics
training may, be symptomatic of %nore general problems in’ physics
teaching, in which increasing amounts of formerly graduate;
material are being shifted into the undergraduate curriculum
without 4 correspo

. /

i
. The following recommendations are made in connection;with

nding fransfer- ‘Tnto the\secondary school level.
the teaching of optics in the undergraduate curriculum,{partic— ..
ularly for students planning further experimental or theorétical
work in physicsz T IR ) ‘
1. That the introductory physics -courses include Faterial .
“on optics which is at the'level and extent offthe text
by Halliday and Resnicky Lo | g
2, That further course work be offered such that the level \
/,- of optics ins+ruction be at. least in correspondence with ‘
the churriculum recommendations of the Second Ann Arbor
Conference. ‘ q | Q7

*o
»

v oo
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Total hour§ of physics (inclu‘dir{g Introductory course)
, . required for bachelor's degree. __ 2-2%, ___126-30,

__ 31-35, __ .36-40, __-_41-4, .46 or more, -
Average number of- physics graduates per year. __;;_}‘5» . Yo
_ _6-10, ___11-15, _ 16-20, ___'21-30, 3050,

50 or .more. ‘ : ’
Approximate percent who take OPTICS - '20% ° ' 40%
60% 80% 100% ‘
Author(s) of text currently in use in OPTICS
Andrews | Morgan . _____ Sears Strofg
_____Born & Wolf - _;_Robertson __‘Sommeifelgd. s
| - Jenkins & White ____ Rossi ___;:Stone‘ o ‘
- At what level(s) is the coufse offered? c )
Sophomore, ___:_Juniof, __ Senior . ‘ i , : .
. Average enrollment in cou;se 1-5 6-10 ll-l5 '
v 16~ 20 ____21=-30 30 or more

9.

" level? ‘Yes No '®
- Title of OPTICS course: ’

T

. L -0a . c
N ‘ Ch \ej o

Is a course in OPTICS being offereqfin your school? *  Yes

1]

— ’ RN . No

'g&.
EN

“1f so, by which department? JPhysics 'Endineering

" _Other - Hours credit 3.4 " 6-8 Other S

Is laboratory work offered in“optics above the introductory
‘;| .‘ ‘

Is the couzrse: required, ! optional,

-

Courses generally taken, before enrollment in OPTICS

Mechanics Electricity & Magnetism Modern Physics

+ QOther




’W{(‘“ o
n.f».g s

\
/ 'y - ” 12.
N -
.l .
, 13.
¥ .
A
s\) ¢ ;

A

. M hd ‘.

Author(s) of textbook used in I

which is taken prior to the cou
Halliday & Resnick
Morgén ’

Sears & Zemansky

Shortley & Williams

ntroductory Physics course

rse in OPTICS.

Weber, White, Manning
White L

1.

Do you ‘offer a oraduate course in OPTICS? Yes, -

If so,‘give.course title

Text used

Are the following topics beind taught anywhere in your

. curriculum? Check level o6f tréatment also.

]

_ Treatment .

Quantitative Qualitative

Radiometry..o.o..o..;.a;.. |

__ SpectroSCOpPYeocesecoeacssese
___ Scattering of E-M Waves...
__. Dispersion theory...vo....
Micrbwaves}:..;;..‘...,z.;
Fourief transfoIms........
Non-iihear optics.....oo.:

& .
Co_berenceQOQOOOOOOOOOOQ0.‘.

.Electro~ and Magneto-
optiCSOO0;.000«’000.0..000. 3 ol

The teaching of OPTICS at the undergraduate level could
be stimulated”by:’ o A '
Optics*institutes and/or conferences

Monographs for students

Other

Clearing house for-teacher .summer employment in optics

N




L
b

N - ’

¢

Cleéring house for student sumper employment in opff&s_

Resource letters for teachers on modern optical physics

t . \
New optics textbooks ro-

o

_Student involvement in research.
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CONFEBﬁNCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS

<

. GROUP "I REPORT

ry

s

"'l° The’areas.of responsibility assigned to. Group I consist of

- (d) magneto-optlcs°

3 - - “-

(a) coherence “effectsy (b lasers; (c) non-linear/ogsics;'”

2. A major recommendation of this group is that an OPTICAL
HANDBOOK he assembled The proposed Handbook would be’of such ,

* L : a comprehenslve nature that it mlght’best be organized under
. h ,the auspices of OSA. Suggested material to be included is as
- . followst ” ) . ‘ ' .

' ~ l}a) Sections on"modern techniques of performing optical‘l

measurements, with special attention to current
literature., R
(b) Compendlum of optical parameters of materlals.
The compendlum of opt1cal #constants" might well start with an
' exhaustive literature search. The compllation of existing
“data will thenygeveal gaps which might. be fllled in by measure-
ménts at various small colleges willing and able to participate
in the program. thical properties of interest_to Group I
Y ‘ "nclude the complex index of refraction at least from inirared
through‘ultrav1olet index of refraction as a funttion of in-
cident power and/or external static fields, capabilities for

_ "\ nharmonic generation and mlxing, suitabillty for lasers, pro-

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

w choose‘a laser, possibly‘in conjunction with a harmonic generating
-l 44crystal.or Raman effect, to obtain coherent radiation at almost,

any frequency in the optic;l region.

DU - 10"“‘, |




./x

_graduates'in searching materials for harmonic generation, @

, ) -2« ) 3: )

The limitations on’the range of variables in the proposed
Handbook is yet to be determined,

~

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

_experimental and theoretical standpoint: Many.experiments of

-

fundamental importance cah be done hy small laboratories with -

i '
M . ¢ ’ . ’ . .
one or two lhsers\and some auxiliary equipment. Such experiments

include interference between independent coherent sources,
¢

1nterference of incoherent- sources, information capac1ty of
pagtially coherent sources, etc° Teachlng should empha51ze

temporal and spat1al coherence requ1rements 1n w%ye front

div151on and .amplitude div151on interferometers.

4., Comments concerning the excellent demonstratlons with lasers

' lefaxfittle doubt that most Participaats would obtain.at least

one M financial barriers were lowereds It was suggested ' _

\that fifty or rmore small colleges, osclllating coherently,

should approach various manufacturers for a group order and

determine if the financial threshold couly be lowered.  Semik-
- e S ol

conductor lasers should also be inveétigat/d. Motto: "Any
optical experiment worth doing, is worth doing dgain with a

laser."

5. Non-linear optics provides an extyemely w1de field for a

small laboratory. The Edlsonian method could be used by under-

) v

' mixing,-limiting, detecting, modulating, ete. Experimental

analogs with radio frequency-communication techniques may be

constructed (example: laser_superhet receiver). Modern signal

processind technidues in the optical region'should be explored,

W
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,Inverse effects should be investigated (e.g. inverse Fara-

day effect). -

~ -

6. The elementary-magneto-ionic theory may be‘presenteq to
~undergraduates qhite readily. Demonstration experiments-of
cyclotron resonance in oaseous plasmas are readily obtaineg.with.
_“microwave optical apparatus and surplus magnetron magnets. For-"
.laboratories w1th research magnets, fﬁndamental measurements
~at infrared and visible wavelengths in solid state plasmas offer
a challﬁhge. Non-=linear effects shoulq not be overlooked.
7. Fhe.foliowing research problems suitable for smqll labora-
tories were also discussdd: .
(a) Optical imaging with coherent and incoherent radiation.
(b) Search for new .types of interferometers (utilizing high
coherence and consequent long path difference).
(c) Qtudy of.coherent mode structures in interferometers °
and optical3waveguides°'
New measurement of angular momentuh of liaht°
Resurrection of antique optical phenomena for re-

J

examination with modern techniques and materials.

’
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CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS
. s GROUP "“II" REPORT A
‘ " . .

t

I. Introduction

e
b

In Group II the colleges represented were in the range

from 750 to 5000 students. The departments averaged @bout 4
faculty members. The average number of physlcs maJors graduated
each year by these college; ranged from 1 to 20 students°

The members of the Group came to the. conference looking‘ T

for assistance in the. meeting of specific needs of their own, ~

of theisr departments, or of their school. Interaction with

’

individuals with similar problemsfand resources was an impor- -

tant phase of the Conference. The’majority of the Participants

were anxious to improve their competence and their currency ' N
in the field of opticd., Group YI feels the ideas presented

in the follow1ng sections of this report represent a summary °

of Conference gains in terms of (1) problem areas delinedted,

and (2) recommepdations for solution. g

4

Group 11 agreed that -there is'a spectrum of meanings for “

the terms study, project, and research. At one* end of the 2

Y

continuum is the research study or project for the undergrad-

'S

uate student. Research at this level is seen primarlly as a
teaching tool apd a way of ass1sting the student to get a feel"
for the phenomena of physics. A secondary advantage og stu—

dent research lies in the Possibility of attracting good . ] ,!

students into the field of optical physics, ResearchJat the

other end of the spectrum is Used in the classical _sense,

105




Faculty members des1re to ‘do research leading to some modest
advance i knowledge.. From such research the department can
profit by being able to attract the more competent nem\Ph D's.

If the research is of the proper caliber, it is poss1ble fof

the school to profit from the acquisltlon of funds for additional

equipment and facilities. The Group recognlzed that most

faculty research projects would heavily involve students;'

_Besearch'is going on at the small college level, In addition,

»

students are being involved.in projects;‘honor‘studies, and
{ T ,
research Everyone in Group II, however, agreed that additional

effort should be made. 'The following represents projects -and

[y

research reported by the Group.

A

~
Problems Attendant to Starting a Research or Honors ProJect

+

Since recogn1tion of & problem is normally the first step‘

" in its solutlon, the Group tried to state«the prdblems that
lface the. initiation of optics research in the represented ,
‘colleges. The stated problems were neither unique nor univer- ‘
sal to the represented colleges. Naturally, all of the prob~ -

ﬁ&ems are subjectively 1nterpreted by ‘the iad’biduals in the
~

’ TOup. . ' '
» ’ ' .
. 1, ZLack of time and space to do research. e These problems

result from heavy teaching loads, staff shortages, and
limited college finances.,

. "Hom does one conyince:the‘college administratfbn that
time in the schedule?must'be left,for the professér to
do research when the'problem ofcadequate'secretariale

help has not yet, been solved?" e

:106,‘ . \81
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WL . A
A :
"2, Training of staff:

~ * (a) Relevance: few have adequate backgrouhd in optics
~ “ N \ . .

and/orT infimaﬁély related fields.
1;(b9 Currency: much of the training of staff members
in optics needs up-daténg.-- '
3. Inédeguacy of -the small departﬁents to. provide persons
trained in suppoftind technoladgy, e.g. electronics.
4, Limifed shop facilities for making- and mating equip-
| ment. . ..
5. Lack of information on and familiarity with the sophis-
ticated equipment currently availaSle for purchase or
use in large laboratories.’ 7 . .
Problems of identifying worthwhile projects fo?:
ﬂé& 'Féculty research - uniqueness and definite scientific
valué; ‘ ' .
kb) Undergf;duate research - unique but not ;f definite
{ séientific.yalue.
kc),.ﬂonors research - independent sFudy. ,
ol 7; wM%igping of local abilities and facilitie; w&th poten-.
tially usable préjects. o . \

8. Finding. a project - sone persons need suggestions of

b . 1Y
UQ‘—~EEEblems to consider. R
, _

. y D
9. Equipment and Supplies - both "in hand" and sources, -

. .
-10,_ Financial resources for research.

-y . q L ) '|" yi

- Suggested Research Problems ' . / ’ ) N

_As part of our mandate it was.requested that suggestions
for suitable research be collected. Listed below are those .
. ’ N
suggestions that .were considered to have potential merit. It

%

I J
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is suggésted that many of these can be done go-opergtively
with ‘staff and/or students in the chemistry, or other related

v

departments, ' ' ‘ S

- _ i .
(1) Use laser beam'to measure scattering in an arc or

~ ' plasma jet for electron density measurement,
(2) Interferometric measurggents°iqgérc and plasma jet.for
~r ; \ A I'd

electron density th temperature distribution.

(3) Ultrasonics, for determination of velocity of sound in

>

18

- e

transparent materidls, e

‘ (4) Compound semiconductors: ' _ ’

Dielectric constants & index. of refraction

Ll

‘Fluorescenge

-

. ‘ VO . . -
Spectra - absorption, emission - as function of
- temperature or pressure 4

_ Microtechniques for small crystals
’ . (5) Optical properties of thin films:

-
™

Reflection ahd refraction

Magnetic rotatién of poLérizafién /‘ Y (
\ (6) Ob%?cal cﬁaracter%stics of 9iafomic molecules 5§ ’*
(7) Literature search for:specific areas ih optics o
(8) Ogtical grapertigs of\soble gas Eomp0ugds N\\\\,_F
> (9) Surface effects ' , B
' ) (10) Field emfgsion microscépe//" . '[ '
(11) X-ray diffractf%n dtudies ‘ ) \
o | ’ (12? X-ray activation, study of cglbr centers ' - \v/b

N
(13) Interferometric.studies of plasmas in magnetic fields

¢

. {14) Isotope shift T .

(18). OpticaLdaciivity T \

(16) Séattering of microwaves from large flat surfaces, é;g7/ J,
snow -covered lake ice as a function of depth, etc.’ o

: ; L . -108 : |
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Sources of problems '
Journals: ’ v . %
.Am, J. Physics &,
. Optics. Journals (JOSA, A.O., etc.)
L. . Scientifit Amerioanoﬁ_ : et ‘
. Contemporary Physics™ 3 ./A\*
‘. . Scientific Meetings, national’ and local & .
\Volumes on research supporting agencies . (N
Handbooks (Physics and Chemistry; AIP, etc.)

g (Look for blanks -in the 'various data columns in handbooks)
T 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
1
Research Corporation =~ ) o .-
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 Grouﬁ:?.
There are certain areas where concerted effort is required; here

: . the’ group h has made recommendations to the Optical Society of
. g zAmerica.w% j? Lo 4 .
The indiv1duals of the Group want to return to the1r cam-
N " puses with their informci;on, ideas,. and resolve and start to '

work planning a research problem appropriate to their college
situation.
~li{e'to have available and for which'they ask assistance. -

(4

A. The establishment by the OSA of a Resource Graup com- .

posed of three to five members of OSA knowledgeable about the

Their recommendations describe the,helplthey would' '

k.' @members of the Society, their interests, and ‘their willingness .

B : to consult with and help a small college faculty member in
i&‘}l _ - 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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(5)
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Initiating request for help gomes from % small college
faculty member, .

Resonrce Group sugggfts a consuftant ﬁi:%;he smalli
college in its region, -
Small college faculty member meets with COﬂSultant:
After meeting with consultant, pmall college faculty
member reports problem chosen“and any other problems
generated;‘

A research letter embodying problem reports: recent
optical advances, and other' good-of- -the-order items

producéd by the Resolirce Group to be sent to-all OSA

membereaand small college physics departments.

OSA to obtain NSF funds for ‘above, incluging-travel funds

for isolated sﬁall college members to journey to the meeting

-; with the consultant.

e v
[ BV
. .

-

. ) ‘ ’
A series of sessions 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.

The -OSA should request fundi‘from the appropriate

\

agencies and initiate a program.of small grants to per- .,

sons attenpting to get\research going. ﬁTnese ‘grants
could be restricted to $500 to $1000 peréyear.for,a
maximum of three years., It would be assnmed that'the
grantee would, at the end of this time, qualify for a

grant from one of the qajor agenciesq

112
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D. “A study group for optics. in the elementary school should
be organized to prepare suggestions, for.course content
at various grade levels, suitable experlments and demon-

. strations? and Iists of readily available materlals and

t

v

i

equipment.

M¥scellany for the "good of the order"

g -

(1) Many qompenies have'ed;cétiongl'discounts on equipment pur-
chased .for educational use. A
(2) Possipiiity of farmed out research from:
(a) Industry |
(b) Universities
(3) Find an interesting area and contact an expeft for help

s . L]

in isolating a problem. ( ' . W

-

(4) Research prOJects for undergraduates not necessarily original -
to scientific community (Uniqueness not a requirement)
(5) n"Supply" house needed for.ideas and projects

‘ b
/

7
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- CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS

" GROUP "1II" REPORT
. ) ‘ g e . , ,\" .
Suggested honors and research projects in these areas:

Radiometry & Photometry, Sources and Detectors, Infrared. ‘

| During the Gropé discussions it was. noticed that the available
faci}itieéLVaried considerably in the,diffgrent institutions,
Therefore only a brief outline of tﬁe experiments .is gi\;efn°

SUGGESTIONS FOR HONORS PROJECTS

1, Construction of a simple radfometer.
» L, oy
cover to prevent air currents (rock salt)
thermocouple ‘' ¢

¢ 4 i. ' ) / . .

imége of
front aperturl
focussed on ‘ [ /
detector : '. : ‘ N

e

‘ S ‘L“-_ Galvanometer
oo ' s ® .
or D. C. Amplifier

2, Construction of thermecouple.

See 'Strong: Procedure in Experimental Physics

\ . . ¢
. 3. Construction of PbS infrared detector.

‘Sée Smihh; Jones and Chasman: The Detection and Measurement

of IR Radiation, Clarendon Press

o ; E . ..1141- o ""‘

”

!“;“ o o



(c) Mount the film on a glass plate;py.faising the glass

&

’ .._2'- , ? “ N “ *
Y . - 3
a. Calibrate cell using a soldering iron as a blackbody

b. Study IR frof human body and other objects

C. Tie’%Q\? épectograph and study solar spectrum

Construction of IR gratings by parallel wires wound over

two screws; photographic process} printed c%rcuit techniques;

photo‘engraving{‘and Ronchi rulings. .

_»Construction of replica gratings if a metal ;gflecting gratin§

is available. - v

-

(a) Pour collodion over grating surface and let dry.

(b) Put grating with collodion under water over night. The

water runs under colloddon film and éeparat%§ it from
grat{ng. *®
' plate up under the film while it floats on the surface.

Construct a simple densitometer uéing'a lamp, lens and

photocell. (See Brade's book on spectroscopy)
¢ ‘ \

?‘. q ' . | ,‘,:
;" ,~ lenses' ' : '
ra -/

Place object to ke
measured over aperture /

“light
source

- microammeter

~

' pho;ocellj>f>
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A

. (é)- Made a photograpbic step-wedge and calibrate photocell' .
‘ . as a densrtometer° | “
(b) Determine relatlve llght intensities using the densito-
meter to obtain the D & H curve for a photographic film,
Determination of the temperatdre of the moom with the-simple
©. radiometer or by use of a telescope mith a thermocouple
detector at the focus as a radiometer. Calibrate the radio-
meter with a blackbddy larger than the entrance aperture
of the radiometer. Use a sheet metal cone, paint with flat
black paint and heat m}th?boiling water. 'asdre radiation
from moon at differgnt zenith'anglee and compute transmission
by square-root law (Applied Optics, Sept. l963)ll h
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- }2 micron band-pa;L fllter w1ll be
. neéded tq reduce atmospheric absorption effects. The
"“signal of the calibrated ‘radiometer divided by the trans-
mittancé\df the‘atmosphere can be used to calculate tbe

. # . . . .
temperature of the_moon (390°K for full moon).

- Determine the temperature-of the eﬁp by use of the simple

P

radiometer or by use of an optical'pyrbmeter. 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 to match the pyrometer filter

b O

Q&ll be needed

Cohstruct a black body and study its radiation u51ng a

-
N 4

spectrometer,




~

" 10, Construction of a spectral (0.4 - 2 microns) radiometer,
~usmng PbS detector, 7500 lines/inch grating, glass prism
or band-pass filters (srmilar-to Barnes ES 100 Spectrometer)

11,- Construction of 1nfrared polarizers—from AgCl sheet.

" Measure .extinction with radiometer., \
. - . ’
12, . Determination of emissivity of silicon carbide (Carborundum

Co.,‘Niagara Falls) found in a Globar. Cut the globar-to °

g form blackbody cavity, ,and compare the ra8iatipn from this

- notch w1th ‘the unnotched surface. Vary the’ temperature.

. Also use spectral (lO) radiometer to study emissivity as

¢ - .
- a function of wavelength, : _ : ~

13, Use the spectral radiometér in connection with a water

[ v
L]

cooled aperture (a loop of copper tubing with cold water
passing through it) to determine the em1551vity of a body-
. | . directly by comparing the hot spectmen to.a black body

i+
. at the same temperature. . LT e

L

14, Construct an optical pyrometer. (Referenée NBS Monograph
a1). . A
-~ . &.‘ . * . > . g v

" (1) Calibrate the pyrometer_against a“thermocouple whose:

] L

current output is known° ’ y

(2) Read brightness temperature of various 1ncandescent

* light sgurces. ' Make’ correction ‘from brlghtness

i %

temperhture to true temperature (Measurement of

iwl, o o © 'Radiant Energy, by Forsythe) '
- - (3); Ragiant efficiency of a-lamp, ‘; - ..' f
| Ta) yeasure‘input electrical power. . : %
B ' (5). Measure brightness temperature with optical pyrometero/
ey R : Tl . =

-~
L] ‘ °

L)
4

M e
. “
= PEN e
[P, - . : > .
ogze 11y
E ,
&t .
Bani "3 N N ’ N -




(c) Use emissivity oﬁ,tuhgsteﬁ (AIP Handbook) to

? \ .
a correct to obtain tTud temparature.
. ) L . * (d) Measuie the junésten ribbon filament apd compute - )

-

its area using a measuring microscope.

(e) Calculate radiant energy, P,'froﬁ.Stephan-aqlfzmann

~

' ' Tw using the ‘emissivity of tungsten.
* (£) Determine radiant,ﬁﬁﬁiéiency by- - B
. . g = P _radiant (wétt) . IbO i
p " ~° P input (watts) R

SUGGESTIONS FOR RESEARCH PROBLEMS

1. Use infrared detector igjconjunction with.a reflecting
/_telescope to. scan tﬁeﬂmoon'and,stud;-femperature variatiens
during a lunation. ‘ - s .
_2. Bulld a simple coronograph and use 1nfrared fllm to photograph

_ l area around the sun, Could also study scatterlng of sun-

light by p01nt1ng a radlometer toward zones around the sun.

"3, Study attenuated total reflectlbn for various materials.’

. T + ' " Compare detector iutput with

>

’,

Source ) i S -

O . . e
. ~
4 - >
. 4 -
v . o/
. . . - v
. [y

"o ' . Detector <, . - D )

s L4
B .

. AY ot

0

(Could also use monochremator or fi}ters to measure spectral =

variation,) - .
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4

4,. Verify Lambert's Law for different kinds of surfacis.
' i,t a function’of wavelength? Consider partial reflection .
| (where angle of reflection = angle of incidence) *
5. Cone opt:’Lcs. What happens when ’detecto:r is pnt at the
ap}j éene? "What is gain of cenes as a rad{a'fcion

. collector? What is effectiveness of cone with a source

!

™ ' off the axis.of cone? What ls effect on radiation 4

a collector with distanee from cone? Try p?ramids made of
\4 .
front gurface mirrors. How much of the radiation which
Y *

enters the ‘cone aperture actually stays in cone? Try .

various surfacesy Q L _ )
. 1)

— -




1. .
. CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS

~

GROUP "IV" REPORT ' .

.

Group IV was convened..for the purpose of consrderlng prob-

- _lems assocrated with. establréhlng research projects in the areas
of atmospherrc and space.oprlcs, astronomy, meteorology, space

surveillance, aurgra and airglow.: The approach to the_Group

meéetings was two-foldff first, to obtain, share and discuss
possﬁble research ‘ideas with several of the excellent Invited

Lecturers; secohd to dlSCUSS the problem areas on the 1nd;v1dual
1 4
college level that are met in attempting to establish under-'

graduate gesearch programs.

o4

* t ‘~ ~ ,
?ECHNICAL: - \

The nature.of the research subjects -generally implies ex-

) - teosiye use of airborne vehicles for prfﬁarx experimentatron;

Of the various types of vehicles, only balloons were discpssed

* ’ éi any length: Balloon;borne or rocket or aircraft eiperimen-
tation and‘supporting‘research can find a place Iﬁéa smal}

" college program. One major obstacle in.considering such field
work és 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 (ngh Altitude Observatory) dis-

» cussed the procedure in obtaining National Center For Atmos-

pheric Research (NCAR) blessings and support as far as the

* vehicle and related facilities‘are concerned. He described

possibilities of NCARlpiggyback~experimehts, or experiments ~

1
.

TCH , | 120




mounted on test flight gondolas. The first step for the ‘
~experimenter is to petition NCAR with the proposed experiment
Support for the experiment itself 1s not offered by NCAR but
may be sought from the Air Force, Navy or NASA agenc1es. If
NCAR approves the experiment, balloon and balloon facilities

" are made availéble for the experiment. It should be emphasized

that logistics and time- required for balloon-borne field

, operations should wdigh heav1ly agalnst such operations for

undergraduate prbgrams but neéd not preclude ari such experl-‘

ment‘.s. . * ) xg ) '

Some of the many areas 1n which, much more research rs re-
quired, and often w1th relatively smmple equlpment, are listed,
" below in summary. M i

1. ‘Examination of terrestrlal atmosphere in layers.

2. Height distribution of aewosols =~ distribution,near

the sun.
+ Polarization and scattering at large angles from the '
‘sun. ' '
Atmospheric absorption as functions of altitude,
latitude, zenith angle, time of day, time of year.
Sy Photography, and photometry of zodiacal light and )

/ aurorae. .’

~

6. Outer corona studies. \%

1. Polarization of starlight at very short wavelengths.

Programs that support balloon astronomy but are not actually
- ~ &
flown, thereby beComlng especially attractive to undergraduate

pEograms, include:

4




1. How to minimize compound-pendytum motion of balloons.
2. Study.of optical,properties of materials, including.
scintillation, X-ray darRening énd fluorescence of

' t

materials., \Endex of refraction, absbrption\measurements
in the ultraviolet for materials suitable for len?es°

3., Coronal inVestigations 1n the infrared,

. -4, Particle¢qoncentration and size measurements as a func-h
" tion of-altitude. : n_ . ) - i}‘
5. Microwave studies of planets, -stars and sun.
b \Atmospheric seeing ard scintillation studies, .
Sugges?ions for research in more general areas 1nclude- 1

\ —~~
1. Study of the amount of glass refmoved per unit time in .

a lens polishlgg\operation° ‘
"2, ,Laser.interferomewty for long path measurements through

4

LN

’ .,

the atmosphere,' ’ s

3, Precision testing of smalli optigal components (of the

v

" order of 0.0l wavelength). 0 .

"4, Study of the lower atmosphere,- transmis51on, slant- .
» path transgnission° ‘
5. Study of the nature of coherent scattering and com-
parison with incoherent,lightgératteringL ‘
’6._'Infrared background noise° '
ZL: Divergence of flux as a function of altitude°
8. Interferometry applied to measurement of *earth tideso.

»

It is to' be noted that many of the above items-are not at

.the forefront of science, and yet represent necessary experi-

mentation from both the scientific and industrialopoints 5¥

™~
view° This is particularly true for studies of optical materials.,

.
hY - L 4
A e =
L) l

s - . & . ’ 122 ® . '.
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It is suggested that OSA acquaint foundations and industries

with the~research potential of undergraduate institutions, and
to urge their support of programs in their particular fields

of interest°

NON- TECHNICAL'

Group IV presents as the general considerations of the prob-
lems facing ﬁhe aspiring small college researcher the following,
with order df listing not of slgnlflcance'

-Time ' |

Space

Funds.

Equipment

Lack of bagk

Lack of support from necessary supporting sources
. Awareness of suitable problems

l. 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 experlmental research will not require an amount of .-
gpace which cannot be found even in the most crowded of z.nstitutlons°
jlt'is\to be noted that the consensus of opinion was that the
experiment should not‘necessarily be shut away in %uch a manner
that no one except:those directly concerned know that something
is being dbnes y

3, It Wwas agreed that in all institutions the reduction
in the amount of teaching-would be accompanied by a corresponding .
reduction in salary, It is therefore felt that once a research
program is in otHer than its inifial stages it will be desirable .

for the researcher to seek contract support that would provi

compensation for a reduction in salary.

123




-4, Equipment needs LaQE been successfully demonstrated to
be slight or relieyaole by the full use of “the o;portunities
of surplus. equipment made available tBrough the Department of -
Health, Education and Welfare, * )

5. .The difficulty of a lack of background is being alleviated

by such undertakings as the Institute of Optics at the Univer-
gsity of Rochester and conferences withe lectures in the fleld

such as we have had at this Conference. Additionally, the,

attendance at professional organization meetinds will éeep the

aspiring researcher near .the forefront of modern Optics.

" 6. It was adreed that it is necessary to have the support

fron secondary sources, The types of support suggestéd‘nere

include the services of an adequate-secretary, a machine shop

and preferably a machinist, and an electronics technician, . It

has been suggested that it is occasionally possible to find one .

man who can serve as both a machinist and an electronics

e * .
1]

+ technician, _ .
7. The final and foremost consideration which an aspiring

small college researcher must face is the lack ochommhnicationo.
Thislcommunication snould be interpreted in a very troad sense.,,
First is the actual lack of direct communication with the full
time researcher., Even if a part time research aspirant can

“keep up with.the literature of the field, it is seldom that a
ppblishing scientist will present negatiQe data or‘discuss an
experiment which needs further work ‘and will be .applicable to-
small research., Additionally, published data are generally

from work which can be classified as coming from "the frontiers

of science",

‘e




The desirable starting point for a small research project

"f - seems to be some of the problems'which are by-passed or cir-

cumvented by researchers such as these., During this Conference
several ideas have been proposed by active researchers, Ihese
ideas have been of passing interest, but'because of.more pressing
reseaxrch, negessary'profit motivez or publishing and statush
requirements,"have been dormant' These are the types of ideas

that seem applicable for undergraduate research work,

The problem then seems to be one of. communicatio\. There

~-1s a gap between those who have the problems and not _the time

g s

-.of IRES, The responsibility for the financial support could

° Or incllnation, and those who have these in the reverse order°

" It is not the de51re to be spoon-fed by some outstanding re-~

IR .

se'archer° The desire is that there should be better lines
of communication. .

14

" To promote this information transfer the following ideas
-have been suggested; '
A. The founding of a Research Newsletter, This would be:
simi}ar to'the AIP Resource Newsletter.’iAn organization such’
‘as the OSA would serve as a clearing house forithe'passage of
information of current research bossibilities among the leading .
researchers and the smaller researchers; - - o .
B. ‘Periodic meetings of the Participants of this Task IV
Co,nference° This would perhaps lead to .the formation, on a , -

'rather loose basis, of an organization similar to the founding

be either by the individual's institution or by NSF or other

> ’ -

T 1‘7"’
S “9
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7=

organization, If:the individual institutions must ‘supply the
fundsy establishment of realistic trzvel budgets is essential,
The OSA could aid here by directly contacting college presi-

dénfs, emphasizing the importénce‘to their institutions of such

investments.,-

C. The organization on a regional basis of those institutions

who are desirous of information transfer. "Those institutjons

~in a given region would elect a rengzéntativé’for the period
ol . .

of one year. The task of this person would be to visit certain
government, industrial, 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.series of these researchers, During these

 visits he.would compile a list of “topics which are of interest

5] .
to those hé has visited, As payment for these visits he would

" have prime choice.of these ideas. Tje remainder would bé made

<

available to those in pis region whom he represents, The

following year thé t%ﬁk of the visitation would fall to a

successor 'in the region, This xotating research coordinator
would travel under the grace of the OSA, and would expect that
the *0SA would furnish him with the required credentials and

H =
introduction to those who are willking to talk over their

interests and ideas with such a group. The cost os: this pro- A

gram would be,meﬁ}by those institutions who are participating

in its bén’efitso
. "o . . ) \

o
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AGrbup IV recommends that suggestions A and B above be

carefully considered as solutions, at least in part, to the'

s problem of communications. And J"this indeed be the maJor

o

problem, the stimulus provided by its alleviation may well ,

lend itself to.partial solutiop of the £i:st six items above.
Finally, it is suggested that OSA write a clear, penetrati_}f

letter to the pre51dents of all colleges, pointing ou{ the

absolute necessity of maintainlng adequate library.facilities,

including ;Eaiiion of new §ﬁa pertinent periodioals, and of the

value of the communication lines discussed above in fepms of

the colleges' responsibility to provide essential tThvel funds.
Y P

’
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CONFERENCE ON UNDERGRADUATE RESEARCH PROGRAMS IN OPTICAL PHYSICS

R

GROUP "y REPORT \

‘I, INTRODUCTION . —_

Group V has as one of its purposes in this Conference the

preparati\n of a list of suggested experiments for a research
. . -~
‘ .o program, an honors program, or a senior projects program in

' Optical’ Physics in the following 6 fields:
N /7

. » - . . 1, Optical Materials N ' 2,
. . 2, Fiber Optics | :
,3., Polarization
4, Thin Fllme
. 5. Optical ‘Constants
é. Geometrical Optics

In censidering these topics reference is made to the «

following papers that have been presented to this Conference:

' 1. Optical Materials, ﬁilliam Wolfe, University
. C ‘ of Michigan

/ R 2, Fiber Optics, Dr. N S. Kapany, Optics Technology
3., Thin Films, Dr, L. N Hadley, Colorado State
i Univexrsity . . '
In considering the following suggestions, it ds important g

to keep in mind that the projéct can develop oveg several years
and can involve many students in succession, An initiaf@pro-
- ject could be the construction of an optical instrument. Suc~
cesgive projects could involve its improvement, calibration |
Lo ‘ and testing. Accessoqy 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- ' ‘ié
structed with only a fe;&%tudents. It is with these ideas in . ~;%
mind that we suggest a representative list of instruments,

P
£ o,

4 t
5 - Construction of: any of these instruments -would be a suitable

o v W

3
% * v - undergraduate project. . . o




ot
.

. between a student project and research is blurred

*e

v

.relatively little difficulty.

’gournal of Physics relevant_to the tdpics of Group V.

‘2-

After. the instrument has been completed any number of
experiments are péssiblé. [In Section III of this report, a
samble of exberiments reIating to the subject matter of this
Group 1is suggestedo, It should be kept in mind that the llne

In many cases

research 1nvolves only greater precision, In the case of many

optical properties‘é&en imprecise knowledge is lacking. Use;
« / ' ‘o .
ful cdﬁtributions can be madé to this body of knowljdge with -

Thanks to the effortg of W. C. Connolly there is presented

in Section IV a bibliography of artlcles in the American
These

can serve as starting points for honors projects or research,

11,

In Section V proposals are presented for future action to

achieve the a%ms of this Conf%rence. . . . .
INSTRUMENTS

1. Construction of’a Fabry-Perot ig$erfe;omé£er.

2, Conétructioh pf a Grating Spectrograph (e.g. Kessler)

3, Tonstruction of an Optical Pyrometér° |

" 4. Cogstruction.of optical instruments from surplus; e.g.

. projection equipment, telescbpeé, etc. 2

5, Building a ruby ;éser: | :,;

éo Design and_construction of yarigﬁs interféren&e filters,

- €., thinl'films° 4 . o o

7. Design and construction of a vaqug§;§?stém (éag,‘for“

. E&}Q film work) .* - |

8. Construction of a polarimeter.'L

1

~

g




; r3:

9. Constructiop‘of‘a device particularly for measuring

" small degrees of polarization.

I1I. PROJECTé

- c . . ~ N
1., Measurement of transmission; absé;;:;§§§31ndex of re-

fraction, and reflectivity for solids, gases and
liquids as a function of wavelength, temperature,

pressure, etc,

(a) Appafatus needed includes spe¢trometer, ellipsometer,

wave pldte. st

s L

(b) For example of a measurement of index of refraction, |

-

see: Letter to Editor in J.0.S.A., February, 1961,

o
-

by M. Laikin,
2, Qptital Constants of Crystals
ObJectx Measure n and k (index of refraction and
. absorption constant of srystals such as Fe203, BaTiCj,,
——CdS, TiO,, ZdO and others that have an absorption peak
'in the visible. Compare results for k with those done
;‘ by transmission dhthod.io see if the surfﬁce region is
different, optically, from-the bulk, ' N .
Equipment: Ellipsometer (Gaertner $2750.), Carbon arc
or, ehoto spot lidht and interference filters (Fish -
Shurman Corporation has them for $15 = $37.)  For ul-
traviolet, a photomultiplier ($§O,) and a microémmete;
(R. C. A. $llO ) are needed L
(See Vernon, J Ap{:l Phy51cs, 33 214.0 (1962) \\5\.

’*‘Q .

'3, . Polarization of Diffusely Reflected nght
: //// _ )

1,30




.

7.

%

8.

-— 7

b B

3\

[ ! )

Lo : .
Objecg To measure the extent to‘which partially‘reflected

. wave plate (and,photomultipller) might be sufficient,

‘light is polarized for different materials, wavelengths and
surface conditions, = a , X E -
Equipment: Ellipsometer (or polar1meter) and filters {as
above) or perhaps finstead’ of an Elllpsometer, polarolds, )
B1fluores¢ence'

Objectn Many.drystals that”fluoresce, fluoresce polarized
light. Study“bf‘this_light may help to‘identify the source:
of fluorescenge. ' ‘
(See Ganguly and Chandburg, Physics Reuiey 95, 1148 (1954)
Fluorescence of Optical Materials by Nuclear Radiations
Objects Find out if opticaI,glass and other materials.will

.fluoresce when. bombarded by éamma or“Beta rays, For a start,

had L o

just use a photomultiplier (and microammeter), specimen and .

a radioactive source. ‘ s
(See Jet Propulsion Laboratory Reéports, Cal. Tech.).
Measurement of interact‘lon of pmrized ln.gﬂ: with matter

as a function of temperature, pressure, 1mpurities, angle
of in01dence, etc. & ' ‘ —
Measurement of the q\gree of polarization of sources, ie.,

Zeeman effect, Stark .effect, bifluorescence, biemlssivity,

,- grazing emergence, etc,

(Shurcliff Polarized Light Harvard U Press, 1962, p. 161 )

~

The construction of a device tg simultaneouslxjmeasure the

Rl

1
Stokes parameters of a light beam is proposed using photo-
multiplier circuitry with beam spli‘tting° It would be . ‘
attempted using cougting circuits rather thanlintegrating

L

: . ’: i » >
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. currénts sg that statlstical analysis could be used to increase
' accuracy, Schematically the device would -appear as in Figure 1,
) . . -
RO ’ Beam - ‘ ) p ‘ )
. —— —+—T L — PM. I So
pl ’ " Qi ~ 3 - -
~ ?
:-,:v R 4
‘Y . . ) .
. . . "
— PM PM PM B .
) / l ) L ) l - —
S, ' TSQ' 53

. P, Plane polarizer at Q? -Sgs S1» Speq S3 ¢ Stokes Parameter

P, Plane polarizer at 4?0, PM: Photomultiglier and Counter Circuit

2

¢
? . , - a

. A less expensive device could be cohstructed'using only two

channels, the S chaﬁnelbwifh the'Pl, P2°and Ci filter being B

-

placed in the second beam.

< . 4
.

¢ o

9. Study the Faraday effect. - ;o ' S "
10, Study the effects of. polishing and grind;ng ‘on the structure .

> of the tsurface of optical mate?%als° It maykalso be interesting
?, i . to study the effect ;n other feaﬁures? ’

11, Mechanicalwﬁropery;es of optical materials: (glasses, glues,

ii etc.) ,? . . L ' *
“  lghurcliff: Polarized Light. 'Harvard (1962)
. ‘e‘.;
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12,
e 13,
14.
* '
15,
.
. 16,

to 250 or 200 cm™i.

Elastic Modulus

b, Thermal effects in non-equilibrium situation when

apparatus is being externally illuminated in a .vacuum

(satelllte in space)

Ce Coefficment of thermal expansion

d. Thermal conductiv1ty N

e. Emissivity . ' e

f. Homogeneity of optical elémeqts. ~ N
g. Hardness s : . '

Study of mirror support structures.

Measurement of thermal waves in optical materials by ob-

+

serwing the spatial change in the 1ndex of refraction S

a function of.time., — a
- . b

With the introduction of gfatings,'commercial infrared
spectrometers BaVe increased spectral raﬁge frop 4000 em~L
The only 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 MgF, whiqh-would make them moisture
resistant yét not affect their transmission. By Oj forms
a glass which reacts ‘with HQO It might be useful to see
if the glass could be protected by thin film coatingso
Transmisgion.gnd absorption in filters as.a function 'of
temperature, | | '

Measurgment of anisotropic properties of filmsi(or agything

else for that matter, e.g. bhifefringence) -
R

b

.- . n
. . - . * &
s — .- . . . - .
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~ 17; Thin films: Determine‘the following® o Y
1. Disperson curves for metals ‘
. 2. Reflectance, transmittance of metallic films and séﬁi-
- conducting films ' ‘A; =
3. Reflégtance, and tran;hitﬁa;ce of diélectric films e
\

4, Variation of the above with ‘temperature of ‘the sample

5, Variation with respect to tempgratufe.of the substrate
during deposiﬁion of the film ¥ L

6. Variation with'fespect to time (and pressure) following
the deposition ;f the film,

:7; Variation with réspect to rate of formation of film

8., Variation with thickness of 4Sample
9, Investigate for possible relatipnships between the above

& optical properties of metaliic films and their electrical
* ’ properties, ‘ . ~ v
T ) 10, Try to determine why some metals such as zinc must

. bounce several times before they will stick to ‘the surface.
~ | . o
11, Measurement of N and K for thin films., As a reference

for thin films see ﬁhysics of Thin Films ed, by G, Hass,
‘ Academic Press, 1963, :
o . 12, Aétudy of mé@néto-optic,effects, e.g. the use of Voigt
\ ’ and Faréday effects to determiné effeétive masses,
(Variation of absorption with magnetic field,‘magneto
fefleckion and sfudy of intraband. and interbond étrgc%ures.)

4%§5 .13, Study of beﬁavior of the coefficients of noﬁ-linear ‘

optical effects as a function of tempefature, pressure,

5@4@quéﬁcy, and impurity concentration using a laser, - ‘é
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IV, BIBLIOGRAPHY . - .

: 1. "Studies of Transmission Zone Plates by O, E. Myers, Jr.,
L] ‘ Vol. 19 No, 6, Sept. 51, page 359 3”‘ <
Using Fresnel zone plate as a lens to focus wavelengths
from infrared to soft X-rays '

2, "Electronic Magnifier for Observation of Infrared and
5 Ultraviolek” by Z. V. Harvalik, Vol: 18, No. 3, Merch

1950, page 151 . . ‘
- Use of. spectroscope from 3000 to 11,500 A°,
3. "Caustics by Reflection in a Concave Spgerical Reflecting

- Surfaces" by G, F. Herrenden-Hacker, Vol. 16, No:V5,
/

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 to -the-Paraxial Properties of
‘Lens Systems" by F, D, Cruickshank, Vol.'17, No. 4,
Apr. 49, page 204 . ) “ﬁg&

. (Good geometrical optics experiment involving Mirtual

. "7»‘

images) A ‘ -
6. "éxperimenting with*Virtual Images" by B.I.H: Scott,.
Vol, 17, No. 4, Apr. l9, page 209 - )
7. "Analysis and Synthesis of Optical Images" by JONE°
* * Rhodes, Jr., Vol. 21, No. 5, May 53, page 337
(Good tarting point for a theoretical project using
" a doublle .Fourier Transfoim) .
‘8. vRefractions by a Thick Lens ﬂhich is Equivalent to ;
Compound Lens'SysteQ"-by)M. . quford, Vol, 14, No. f
4, July -\ALg.ﬂZG, page 259
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"Fresnel Diffraction Experiﬁent"\Py L. A. Sanderman-and R, S,
Bradford Vol. 17, No. 8, No. 49, page 514 ‘

nA Correction fo the Treatment of Fresnel Diffraction" by

,C L. Aondrews, Vol, 19, No. 3, May 51, page 280

"Optical«Lever Amplifier for Studylng Brownian Motion of
a Galvanometer" by K. W Whlte, Vol 31, No. 12, Dec. 63,

_ -
7 .

(Measure Boltzmann's Constant) . ,
"Construction and Use of a Fapty??igpt Interferometer" by
W. A. Hilton, Vol. 30, No. 10, Oct. 62, page 724

\

(Measure index of refraction of gases and Zeeman effect)
"Photography-ngh Speed Using General Radio 1531-A

Strobotac" by Eldridge, Sklnner, and Tsepas, Vol. 30’, .
No., 12, Dec: 62, page 921 ‘
(Could be the start for an interesting proJect)
"Experiments oh the/iaws of \Light Absorptlon" by Bluh and d

Ko, Vol? ?2, No. 5, May 54, page 306 C .

(Vary depth of liq;id = absorption and half value layer) -

"A Slmple X- Ray Diffraction Camera" by W. C. Campbell, ' N
Vol, 15, No.° 5 Sept -Oct. 47, page 409

"Optical ‘Methods; for the Dgtermination-of Flame Te;peraturfs" ' .
by S, S. Penner, Vol 17, No. 7, Oct., 49, page 422 .
(Pyro@etry-and infrared work - Two-golor and line ‘reversal '
techniques) \

"Photon Diffraction - Undergraduate Research Broject" by

R. H. Biser, Vol. 31, No. 1, page 29, Jan. 1963 | &ii/f

' "Physics-'of the Glassy State" by E. U. Condon, Vol, 22,

[

No. 5, May 1954, page 310 ’ .-

(Thermoluminescence - phosphorescence material heated -
"4 N - /

’«‘m
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glows.brightly)
) (Solarization - color change by sunlight on glass
j‘:;f ¢ - photosensitive glass)
‘ 19,. "Photosensitive -Glass" by Riess, Bosch, and Reboul, Vol,
o ' \16 No. "7, oEt. 4é, page 399
?t‘ o | (Study of Corning Glass - Expose by ultraviolet 310-340 m
f - l' and develop bywheat (565°C) ), -
o 20, "Diffraction by Two Non-Coplana;/Gbsiaﬁﬁes; by C. F. Ellis,
,gf . \}ol° 16, N6, 1, Jan, 48, page 8 =

'.2;, "Diffraction by Two Non-Coplénar Straight Edges" by J. R.
w.  Heiftzler, Vol. 17, No. 7, Oct. 49, page 449 |
“" . " Also see letter H. A, Nye in Vol, 17, No. 7 .
' - 2é.'."C V.. Bays's Rainbow Cup and Expefiments with Thin Films"
’. - by J Satterly, Vol 19, No, 8, Sept. 51, page 448 '

(Good qualitatiVe experiment for starting thin £ilm study)

\ 23, "Vel of Light "Measurement througn/ah,én' by W, E. Stephens,

@

Vol. 3, Noo 2,. Feb, 63, page.l05 B

. v RECOMMENDATIONS FOR FUTURE_ACTION

if there is as much concern for the lack of 1nformation

cL o about optical constants as has been voiced at this -
O L . Conference, a data tabulation center sHoyld be established.
f Such a center could be modeled on the Nnclear'Data Group
ﬁﬁ,-: . ‘~headed by K. Way and .supported by the Federal govern-
: ix--:*g‘r-' : ‘h<ment Inis group serGed an' extremely Galuable function
_ ?? “l as an information center for nuclear physic:Lsts° A

o ¥ . . similar.optical constants/gfoagfaould satisfy the needs .

SUggested in the follow1ng by Edward Speyer,.
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"I think there-would be an enthusiastic roar of approval
from the entire scientific.community if a handbeok of .optical -
materiafs were‘to become available, Tables and‘charts of
reflectivities, refractive'indices, transmissivities, and
absorptivities mould 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 presently avallable.

For example, with respect 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 accurate values for the speetral

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, 1ssues by the University of
Michigan, 1s a start in the direction I am suggest1ng° The
neutron cross section compilations issued by the Atomic
Energy éommission are an analogous effort in another field «. .
of physic's° Perhaps thenBureau .of Standards might set .up
a Iabqratory for the optical data compilations, to help
keep the data consistent° '

'To make it easier to start on the proJects suggested in '

Section I, a bibliography should Bb publlsheds The biblio-
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graphy .should give references to books and articles describing S

design and construction of optical instruments such as have
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’ been suggested Some indication could be given of where
f various glasses and*materials might be obtained
? ) 3. To further student and teacher interest in optics it 1is . .‘ .

%
proposed that. the Optical Society establish a competition .

<
for papers describing honors projects° The “awards are to

| be:
K . ] (a) publication of several.papers of highest merit in
) " a journal of the Optical Society . .
:-/‘ . (b) a significant award to the student or students for-. ‘.

5

the best project

(c) an equipment prize for the professor supervising
. Y . "

the research. Perhaps some element of .the optical

industry will be interested in sponsoring this

»

competition, ) '
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 of .a correspondence course for
faculty in intermediate optics. This course to be
L . .: . 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
\\\/{'Rochestef University or some.similar institution .’

where optics is well established as a diseipline.
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(b)  There should.:be an NSF sponsored Summer Institute

or Conference‘in ooticsm' This Conference or Institutef'
might serve'as the culmination the above correspondence
¢oliTse. \It might serve to provide an intensive intro-
duction to optics in the laboratory. 'In this may nas-
‘cent. researchers could become acquainted w1th standard
techniques and instruments of op'Eics°

Qc) «For those individuals more,prepared to do research
existing programs may suffice to get them started. The
Science Faculty Fellowship programs would provide'funds
for a clearl; formulated program of research, NSF
Research Participation for College Teachers Program
_would be particularly usedul, Th1s program requires
submission of programs from "universities and colleges
grant1ng Ph D degrees, and field stations and indepen-
dent»research laboratories that are either affiliated
‘'with am institution granting the doctoral degree, or
that conduct research of a callﬂhr equivalent to that
normall? required for this degree." Not many of these
programs are being submitted. " - '

The OSA and others interested in furtherlng research in

optics should strongly urge Rochester University, Johns ' P
Hopkins, Pennsylvania State University, the University ,
of Wisconsin, University of Michigan and other institutions
whene research is being done to submit proposals whiéh

would enable college teachers to participate in research

at these institutions. . ’

-y

Informatloh about existing proposals should be widely

-4 distributed,,partlculariy to the Participants of this
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