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1. INSTITUTE PROGRAM

The overall plan of the Institute, as expleined in the criginal pro-
gram, was to give a basic course in physics to junior high achool teachers of
science and mathematics. The plan was adhered to very closely. There are
169 junior high schools in the Washington Metropolitan erea where a course in
physical science is being teught. The majority of the teachers hold a Bachelor
oF Science degree, but very few of them have had physics as the major duringthelr undergraduate course. The Washington Metropolitan area bas a high coz-
centration of scientifically-minded people, thanks to the various federal
agencies for scientific research. Hence, the children in the junior high
schools naturdliy show e keen interest in problems of modern science. The
teacher has to stimulate this interest and should, therefore, have e fairly
good knowledge of the subject. It was felt that a course in general physics,with emphasis on recent developments, would be very useful to the teachers.

Age thé course progressed, ve realized that the methematical back~
ground of most of the teachers was not adequate for a course at the same Level
of sophistication as required by physics majors of the College. Furthermore,at the junior hign school level the topics of interest are light, heat, sound,
and mechanics. Electricity and magnetism are often considered too difficult
for junior high schools. We also realized that some attention hed to be paid
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to the way one would adapt the topics of general physics to the junior high
school level. Hence, during the second semester a few minor changes were
introduced in the lecture sessions.

The group of teachers met in the McNeir Auditorium every Saturday
morning at 9:15 A.M. for the lecture session. The lecture lasted for about
an hour and @ quarter. A large number of demonstration experiments were
performed throughout the course. Fox the denonstrations, the abundant supplyof material aveilable in the physics laboratory proved to be of very great
advantage.

The lecture session was immediitely followed by a coffee break.
The Department of Physics met the expenses of the coffee break. The consen=
sus of opinion seems to be that the coffer break wes a trifle too long. It
would also seem that since the cafeteria is in a seperate building, a cer-
tain amount of valuable time was vasted in going back and forth.

After the coffee break the entire group split into two sections.
One section returned to the McNeir Auditorium for a quiz session during which
numerical problems were solved or the teachers sought further clarification
on points of special difficulty. The other section went to the physics lebora-
tory where the teachers themselves performed an experiment of the general
physics level. These two sections alternate between the leb session and the
quiz session in successive weeks.

fhe following is a list of experiments which were performed during
the Institute:

1. The Vernier and Micrometer Calipers
2. The Resolution and Additon of Vector Quantities

3. The Measurement of Mass ani Density
24, Gravitational Acceleration

5. Centripetal Force

6. Torques

To Moments of Inertia
8. Young's Modulus

Specific Gravity
10. Simple Harmonic Motion

ll. Specific Heat
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12. Resonance of Air Colums

13. Ohm's Law: Ammeter-Volimeter Method of Resistance
Measurement

1h. The Wheatstone Bridge

15. The Potentioneter

16. Electrolysis
17. Electromagnetisn

18. Triode Characteristics

19. Photometry and the Efficiency of Lamps

20. The Spherical Mirror

21, Lenses

22. The Spectrometer

23. The Diffraction Grating

Since the setup of the experiments in the leboratory vharjed every
week, each of the two sections had a chance of performing only 2 the total
number of experiments.

The textbooks used in the Institute were:

Jay Orear, Fundemental, Physics 3 (John Wiley and Sons, Iac-,
Frank Verbrugge, Exverimentsa in General Physics (Brress"

Publishing Co., Minneapolis, Minn., 1961)

ew York, 196 1

In addition the participants of the Institute had full acces to the depart-
mental librery. Each of them tock from the department on livin a General
Physics textbook at a more advanced level for the whole period of the Justitute. Several reprints published by The American for the Advance-
ment of Sclence and a large number of papex~back books wes aleo distributed
to the participants. These latter were helpful for the 'erm papers which
several of the participants prepared during the Spring Cemester.

The course started in the Fall of 1961 with ©5 registrants. Since

teachers were prepared to forego the stipend. The University waived all tui-
tion and other fees for then.

the original proposal had been for only 50 participants, the five extra

At the end of the Fall Semester the registiation dropped to fifty.
During the Spring semester there vere a few more witidrevwals from the
course. The In-Service Institute closed with a total of 12 registrants.



In the original ennouncement of the Institute we hed stated that no
credits would be allowed for the course. The reason was that the course was
not at a level for which graduate credit could be given, and we did not think
that the junior high school teachers would have any use for undergraduatecredit. However, several of the participants pointed out to us that under-
graduate credit would serve a useful purpose because they had a deficiency of
undergraduate science credits to be made up for their Master's, or because
they were working towards a degree where this physics course was required.
Hence we made an application to the College of Arts and Sciences, Georgetown
University, to recognize the course for credit. In the College Catalogue of
1962-63 the following course description has been published for the course
given in the In-Service Institute:

;

"Physics 007,008 - A refresher course in general physics,
incorporating sthe major aspects of the physics of the
Bwentieth Century; intended for secondary school science
teachers. Six Credits."

2. SZPAEY ASSTG53CENTS

Dr. Edward J. Finn, Assistant Professor, Departnent of Physics, was
responsible for the instructional part of the Institute. Since 1952, Dr. Finnhas been engaged in teaching and research in physics. His major work in the
research field in recent years has been on the theoretical study of molecular
structure. As part of his regular teaching schedule he has handled most of
the courses taught in the College, but his main interest has been in present-
ing general physics to beginning students.

Associate Professor and Acting Chairman, Department of Physics. Fr. Thekaekara's
research field is atomic and molecular spectroscopy. He is the Director of
the Summer Conference for College Professors on "Recent Advances in Astro-
geophysics" held during the summers of 1960 and 1961. He will also direct a
similar Conference to be held in August 1962, an Undergraduate Research Parti-
cipation Program from September '62 till *63, an In-Service Institute to be
held during the Academic Year 1962-63, and & Graduate Fellowship Program under
the sponsorship of the Department of Education, Health and Welfare for three
years in Atomic and Molecular Spectroscopy.

The Demonstration Experiments which formed a distinctive feature of
our Institute were prepared by Ralph A. Regalbuto, Practical Physicist, Depart-
ment of Physics. Mr. Regalbuto had previously been Lecturer's Assistant at
Columbia University, 1929-1947, and later Laboratory Supervisor, University of
Chicago, 1947-1956. His many years of experience in developing original demon-stration models for College physics classes proved to be & great asset for the

Mr. Davis Thattil wes the Instructor for the leboratory sessions of
the Institute. He holds a Master's degree in physics from the University of

of the Institute was Rev. M. P. Thekeekera, S. J.,The Director

In-Service Institute.
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Medras and is well advanced towards his Ph.D. degree at Georgetown. His
several years of experience in conducting lab sessions made him a very-
well liked instructor, and he elicited high praise from all the partici-
pants of the Conference.

SELECTION EXPERIENCE

Our first publicity efforts were made towards the end of the Spring
Semester when the printed brochures were mailed.out. But, apparently, the
brochures did not reach the right persons or if they did, they did not elicit
sufficient response. In the second week of September 1961 we had only some
ten teachers enrolled for the Institute, and even among them a few were not
sure that they would attend.

We soon realized that direct telephoning with the schools could
achieve speedily and economically a great deal more then the printed bro-
chures. The principals of the schools and the science teachers receive
daily quantities of second class meil, and most of such mail receives scant
attention. Unless a teacher is already familiar with the Institute program
the brochure is not likely to get him interested.

Dr. Edward 3. Finn and Fr. M. P. Thekaekara personally contacted
by telephone a certain number of the grade schools and high schools in the
Washington Metropolitan area. The principals were immediately interested.
No elaborate selection procedure was called for since any teacher who is
qualified to teach general science at the junior high school level is also
qualified to attend the Institute. After the entire quota was filled, ve.
received a certain nuwher of inquiries from other science teachers. They
opted either to come without the usual N.S.F. stipend or to wait for one
more year for the next year's Institute. On the opening day of the Insti-
tute, fifty-five teachers were present.

h. PARTICIPANT ROSTER

The following list gives the name of each participant and current
home address together with information as to: (a) teaching assignment
(school and subject) during the Institute; (b) degrees held at time of
applications and (c) credits earned in the Institute. All credits
at the undergraduate level. No sequential program for teachers has yet
been started at Georgetown University.

Degrees Credits
Name and Address ~ Teaching Assignment Bela Earned

Silver Spring, Ma. ing Math and Gen. Sc.

Aufderbeck Grace Catherine, Holy Redeemer, Kensing-- o/o
S.C., 421k Saul Road ton, 7th Grade, includ-
Kensington, Md. and Gen.ing Math Gen.

Bergdoll, Clare St. Comilius, Silver B.S. o/o
1500 St. Camillus Drive Spring, 8th Grade, includ-

3/3
310 - Sth Street, S. E.
Biays, Mary Celeste St. Cyprian's, Washington,

7th Grade, including Math
Washington 3, D. C. and Gen. Sc.



6

Name and Address
Degrees (Credits

edTeaching Assignment Heid

Coyle, Mary Annina, S.C.
holh Saul Roed
Kensington, Md.

Daley, Marie Ellene, S.S.N.D.
7500 Marlboro Pike .

Washington 28, D. C.

Dempsey, Grace Michael
5702 Sargent Road
Chillum, Md.

Desmond, Francis Anne
St. Martin's Convent

Washington 2, D. ¢.

Donovan, Marie Jerome, S.C.
Saul Road

Kensington, Md.

Dougherty, Bernhard
North Capitol St.

Washington 2, D. C.

Fahey, Thomas
St. Anselm's Priory
Washington 17, D, C.

Fitemaurice, Thomas Mary
3125 - 38th Street, N.W.
Washington 16, D. C.

Ford, Jane Therese
4229 ~ Fist Avenue
lendover Hills, Md.

Gass, Martin Louise, S.C.
5702 Sargent Road
Chillum, Ma.

Geipe » M. Norman
7510 Marlboro Pike
Washington 28, D.C.
Gillen, Merie Patricia
1500 St. Camillus Drive
Silver Spring, Md.

Holy Redeemer, Kensington,
8th Grade, including Math
and Sc.

Mt Calvary Grammar School, ~

Washington, {th Grade, in-
cluding Meth and Gen. Sc.

St. J. B. de La Salle, B.S.
Chillum, 8th Grade, includ- Ea.
ing Gen. Sc.

St. Martin's, Washington, Yench.
8th Grade, including Math Carbit.
end Gen. Sc.

Eoly Redeener, Kensington,
7th Grade, including Math
and Gen. Sc.

St. Aloysius, Washington,
Sth Grade, including Math
and Gen. Sc.

Priory School, Washington, A.B.
Tth Grade Algebra and 10th Eng.
Grade Geometry 5 .Toles

Annunciation School, Wash-
ington, 8th Grade, including
Meth and Gen. Se.

Soringbrook High, Landover B.S.
Bills, 9th Grade Algebra Chen.
and Gen. Sc,

St. J. B. de La Salle, B.S.
Chillun, Tth Grade Ed.
General Sc.

Mt. Calvary Gramnar School, B.S,
Washington, 8th Grade, in- Ed.
cluding Math and Gen. 6c.

St. Camillus, Silver Spring, B.S.
7th Grade, including Math Ea.
and Gen. Se.

ofo

3/3

Dropped

116 T. Street, N. E.

ofo

3/3

Bropped

3/3
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Degrees Credits
Neme and Address . Teaching Assignment Heid Earned

Gorman, Mary Elise St. Ambrose, Cheverly,
6301 Jason Street

B.S., Ed. Dropped
8th Grade, including MoAe F) Eng.

Cheverly, Md.

Gorski, Mery Jennifer, S.N.D.
202% N. Randolph St.
Arlington 7, Virginia

Hunt, Wiljiem Merle
5702 Sargent Road
Chillum, Md.

Jacobs, Mary Jude Thaddeus,

Math and Gen. Se.

St. Agnes, Arlington,
8th Grade, including
Math and Gen. Sc.

B.S.

St. J. B. de Le Salle,
Chillum, 6th Grade, in-
cluding Math and Gen. 8c.

St. Agnes, Arlington,
2021 N. Randolph St. (5.N.D.) 6th Grade, including
Arlington 7, Virginia

Jenairo, Amelita Romanides
11420 Ivanhoe Street
Alexandria, Va.

Kerney, Margaret Michael

Math and Gen. Sc.

Blessed Sacrament,
Alexandria, Tth and 8th
Gen. Se.

St. Francis Xavier, Wash-
2812 Penna. Ave., S. E. (S.N.D.) ington, Sth Grade, ince
Washington 20, D. C.

Kirby, Mary Alberta, R.S.M.
3513 N. Street, N. W.
Washington 7, D. C.

Kirk, Patrick Daniel
§t. Anselm's Priory

& 53. Dakota Ave., H.E.
Washington 17, D. C.

Kovalik, Regina Socorro
Villa Maria
Broad & Spring Streets
Falls Church, Va.

Leber, Mary Jayne, S.N.D.
2021 N. Randolph Street
Arlington 7, Virginia
Lilly, Mary Edvard
11811 Claridge Road
Wheaton, Ma.

Melovrh, Mary Philomeen
4755 Whitehaven Pkwy. (S.N.D.) Washington, 8th Grade

N.W.
Washington 7, D. C.

luding Math and Gen. Sc.

Holy Trinity, Washington, B.S.
8th Grade, including Math EA.
and Gen. Sc.

Priory School, Washington, A.B.
8th Grade Gen. Sc., and llth Phil.
Grade Biology

St. James, Fells Church,
&th Grade, including Math

A.B.
Math

and Gen. Sc.

St. Agnes, Arlington,
Tth Grade, including
Math and Gen. Sc.

B.S.E.

St. Catherine Laboure, A.B.
Wheaton, 5th Grade, ince Sc.
luding Math and Gen. Sc.

M.A.
Social
Studies

Our Lady of Victory,

including Math and
Gen. Sc.

0/0
Chem.

B.S..
Ed.

3.5. Dropped
Ea.

A.B. 0/DroppedFr.

3/3

0/0

3/3

a/o

0/Dropped
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Arlington 7, Va.

McNamare, Mary Vincent
Convent of Notre Dane
941 N. Capitol Street
Washington 2, D. C.

Mebring, M. Francis Joseph
'(500 Marlboro Pike, S.E.
Washington 28, D. C.

gory Erneste
1409 V. Street, S.E.
Washington 20, D. C.

O'Brien, Kathleen
2812 Penn. Avenue, S.E.
Washington 20, D.-C,

O'Heren, Mary MichelVille Meria Convent
Falls Church, Va.

Poland, Florence Walton
2h12 South Eads Street
Arlington 2, Va.

Preto, Mary Ritamae, S.N.D.
4755 Whitehaven Puvy., N.W.
Washington 7, D. C.

Pritchard, Barbara Anne
5702 Sargent Roed
Chillum, Md.

Quinlan, Geraldine Francis
116 T. Street, N.E.
Washington 2, D.C.

St. Aloysius, Washington,
7th Grade, including Math
and Gen, Sc.

Mount Calvary, Washington, B.A.
8th Grade, including Math His.
and Gen. Sc.

St. Theresa, Washington,
Tth Grade, including Math
and Gen, Sc.

St. Francis Xavier, Wash-
ington, 7th Grade, includ-
ing Math and Gen. Sc.

St. Jemes, Falls Church,
7th Grade, including Math
and Gen. Sc.

Williamsburg Junior High, B.S.
Arlington, 8th & 9th Grades, Chem.
Gen. Sc.

Our Lady of Victory, Wash-
ington, 7th Grade, Taclud-
ing Math and Gen. Sc.

Washington, 7th Grade » inc-
luding Math &Gen. Sc.
%. Martin's, Washington, B.S.

Math & Gen. Sc.

Degrees Credits
Earned

ofo

Name and Address HeldYeaching Assignment

M. Ed.
11811 Claridge Road
McArdle, Zoe St.. Catherine Lebourd,

Wheaton, Md.
Wheaton, 8th Grade ince
Luding Math and Gen. Se.

o/oMcCormack, Regina Angele
Broad & Spring. Streets

St. James, Falls Church
{th Grade, including MethFalls Church, Va. and Gen. Sec.

3/3R.S.H.M.,
McEvey, Christopher Marie Marymount, Arlington

10th, llth, & 12th,
2607 Glebe Road, North Science

ofo

3/3

3/3

3/3

o/o

0/3

Dropped

0/0St. J. B. de La Salle

0/oTth Grade, including Ed.



Degrees Credits
Name and Address Teaching Assignnent Reld Esrned

Richards, Marie
6301 Jason Street
Cheverly> Mi.

Richter, Mary Joyce
5702 Sargent Road

. Chil una, Ma.

Rutkeuskis, M. Benedict
3740 Ely Pl., S. BE.
Washington 19, D. Cc.

Schott, Lowis WN.

1317 head Sth Street, N.Y.
Washington 1, D..c.

Shaheen, Mary Juliette
5702 Sargent Road
Chillum, Md.

Sullivan, Marie Ellen
k34k Wisconsin Ave., H.W.
Washington 16, D. C.

Surbaugh, Ray Claude
105 Alabama Drive oa

Herndon, Va.

Tracy, Melvin R.
1413 W Street, B. W.
Washington 9, D. C.

Venhoy, Charles
Wisconsin Ave., N.W.

Washington 16, D. C.

Waitehaven Pkwy., H.W.
Washington 7, D. C.

Walsh, Mary Brigid
Broad & Spring Streets
Falls Church, Va.

Watson, Roberta Marie, S.H.P.

St. Ambrose, Cheverly,
6th Grede, including
Math end Gen. Se.

B. A. O/aropped
Eng.

St. J.B. de La Salle,
Chililun, 7th Grade, inc-
luding Math and Gen. Sc.

Washington, including B.S.
Math and Gen. Sc, Ed.

ofo

B. Pa.
Washington, 6th Grade, ine~
luding Meth end Gen. Sec.

Conception Dropped

St. J. B. ée La Salle,
Chilium, 8th Grade, inc.
iuding Math and Gen. Se.

Temaculata, Weshington, 7th
& 8th Grades, including 8B. A.
Math end Gen. Se.

3. S. Ea. o/o
A. B. Eng.

Kenmore Junior High,
Arlington, 8th Grade,
Gen. Sc.

Eng.

3/0So,

B. A.
Phil.

Mackin High, Washington,
9th,10th, 12th Grades,
Math and Paysics

3/3

Immaculate, Washington, B. A.

luding Math and Gen. Sc.
Eng.5th & 6th Grades, Inc-

Our Lady of Victory, Wash- 1.3.56.
ington, Tth Grade, includ-
ing Meth and Gen. Sc.

Volzer Mary Jude 8.0.).

St. James, Falls Church,
{th Grade, including
Math and Gen. Sc.

o/o

Notre Dame Academy, Wash- M. A.
gul Horth Capitol Street, N.E. ington, LOth, llth & 12th Sp.

3/3

Washington 2, D.C. Math
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Degrees Oredits
Name and Address _ Teaching Assignment Reid Earned

Whelan, Merie Bernard
7510 Marlboro Pike
Washington 28, D. C.

Wilkes, Mary Jourdain
1618 Monree Street, N.W..
Washington 10, D. C.

wry, John Leonard
3125 - 39th Street, NW.
Washington 16, D. C.

Zollars, Mary Louise
11871. Claridge Road
Wheaton, Md.

Mt. Calvery Gromer School,
Washington, Sth Grade, inc-
luding Math end Gen. Sc.

3/3

Sacred Heart Academy, Wash- B.A.
ington, 10th, lith, & 12th, Bio.
Biology ami Chemistry

3/3

Avnuncietion School, Wash-
ington, 7th Grade, includ.
ing Math and Gen. Sc.

Dropped

St. Catherine Laboure,
Wheaton, 8th Grade, ince
luding Math and Gen. 8c.

he major part of the advising was done during the coffee break and
quiz session following the lectures.

The Optica Kit sponsored by the Commission on College Physics was
loaned to each of the participants. They took the kit to their respective
echools and worked the experiment. Many also performed several instructive
experiments for the students.

Two of the lecture sessions were devoted to the Linua Fauling film.
The film was indeed excellent; it well deserves the national reputation whichit has. But we think that films should be used in programs of this type onlywith adequate preparation end extreme care. The topic of the film did notLit in too vell with the subject matter of the course. The film covered too
much material in too short a time.

The peper-back books which were distributed to the participants
proved to be very popular. The teachers took them to their own classes and
some of the better students also read then.

A picnic was organized towards the end of the Spring Semester. It
was thoroughly enjoyed. The group also visited the Georgetown College Obser-
vatory and familiarized themselves to a certain extent with the telescopes,the high-dispersion spectrogrephs, the computer, and the various pieces of
equipment used in automatic data reduction.

6. EVALUATION

In certain respects the Institute schieved fully what we had ex-
pected of it. About fifty science teachers who had had little or no formal
instruction in physics underwent an intensive training in the subject. Un-
less the teacher has @ thorough knowledge of the subject it is impossible for
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hin to give a clear ani accurate presentation to this class. Wrong concepts
and fallacies implanted at en early stage will. not easily be corrected.
Thus the primary purpose of the Institute was achieved.

Georgetown University also reaped a certain amount of venefit Prom.
the program. For a large of teachers Georgetown had been just a
name Lor an exclusive area, of the clty and the University an historic ineti-
tution which belongs rather to the whole netion than to this Metropolitanarea. Since we have nd Department of Education nor any regular teacher train-
ing program, the contects between the University and the schools in the area
have tc be fostered by special programs of this type. Such contacte can be
naturally beneficial to the schools and to the University.

In the manner of presenting the course, some improvements seen to
be called for. The General Physics course cannot be properly handled with-
out a certain amount of mathematics. For most of the teachers who attended
the Institute the background in cs was far too insufficient,
Several of the reachers remarked that; the course had been at a higher levelthan they could handle and that they were not able to follow all of the
lectures.

Towards the end of the Spring Semester a brief questionnaire was
distributed to the participants. A detailed analysis of the replies is, inour opinion, 'the best possible evaluation of the Institute.

question: What was your source of information about the
Institute?

Ansver: Folder received in personal mail 918 telephonecalls to the school principal other sources,
nanely; information received through the superin-
tendeat of one of the school systeus, or other
cials of the educational department ~ 2Tp.

Question: Was the timing of the lectures convenient for you?

Answer: Yea ~ 100%.

Question: pia your travel expense exceed the 115 travel
allowance?

Answer: Yes ~ 11%; Ho - 89%. This reply came to iis as a happy
surprise. It showed that the great amount of time we had spent at the be-

of the Institute to locate each participant on a map of the area and
to arrange for car pools had been extremely worthwhile. Every car arrived
with three to six participants.

Question: Do you feel that the time was correctly apportioned
between lectures, lab sessions, and quiz seesions?

Answer: Yes + 84%; No - 166. 'Those who said no would have liked
longer lab sessions.
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Question: Mention three or fow: topics which you thought most
profitable for your own teaching. ak

Answer: Most teachers picked out the lectures on light as the most
profitable. Many mentioned also heat and sound; gravitation, vave concept,
the electromagnetic spectrum, etc. were also potated out by several.

Question: Comment briefly on the Lab sessions - that you thought
most profiteble or least profiteble.

Answer 13 Most of the enswers were very enthusiastic. Here are a
few samples:

"Mme teacher was excellent, but too mich time had to be spent. teach=
ing fundamentals, which left only a short time for work."

"Phe lab sessions were very helnful. 'his seams to be the result
of the preparation of the lab professor."

Some would have preferred a shorter coffee break and more time for the experie
ments. A closer correspondence between tonics of the lectures and the iab
sessions would have been helpful.

Question: Mention one or two demonstrations whch you think were
most helpful.

Auswer: Here again the ariawere were quite enthusiastic. Kost of
the demonstrations were singled out by one or another of the teachers. Many
stated that they would be able to duplicate the experiments for their classes.
The demonstrations on refrection of light, polerized light, magnetiam, gravi-
tation, etc., produced the most lasting impression.

Question: What areas in physics would you have Liked to be stressed
more?

Anewer: The answers covered a very wide spectrum. Almost every
area in general physics, mechanics, hent, light, sound, electricity and mag-
netisnm, atomic theory, nuclear physics, was singled cut by at least one of
the teachers. Heat and energy were mentioned by several, since these are of
importance to the junior high school teacher. There was a sizesble volume of
opinion against our having skipped electricity and mgnetism. It was inter~
esting to note that a very large number of teachers requested a detailed
treatment of problems of space physics. The physics background of the average
teacher is sil too inadequate to give a satisfactory answer to the meny ques-tions which the school children ask about satellites ani what they are tryingto do for physics. The topic is a live one at the present tine.

Qaéstion: What areas should heave been stressed less?

Answer: Nearly half of the respondents left this question unanswered,which would seem to show that the program was, on the whole, well-balanced.
Among those who did reply to the question, opinion was equally divided egainst
too much time given to optics and egainst too much stress on the mathematical
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women who are more advanced in age, ure more heterogenous in their academic '

background, have more mature minds but less ability to absorb quickly new

Perhaps a case can be made for making the In-Service Institutefinancially a little more attractive ta the participants. Doubtless, there
at an In-Service Institute than at a Sumer Institute; however, one would
wonder whether the disproportion shovld be so very great. The regular salaryof many of the teachers is inadequate acd they seek to augment their income
through extra work on Saturdays. Attendance at an In-Service institutewould entail for them the loss of this added income. If for the Sumer In-stitutes the justification for the stipend and dependency allowance lies inthe loss of the summer salary, the saze justification exists to a certainextent also for the In-Service Institute.

ideas and methods.

are valid reasons why he budget provinion per participant ahould be less

8. ADDITIONAL COMMENTS

In this last section of the Report, we think it would be appropriateto let the participants themselves tell us whet they think ef the In-ServiceInstitute. They are all teachers with several years of experience, Their
analysis of the problems of their students and of their own felt needs in theares, of science teaching is highly informative. A Pew selected excerpts fromthe statements made by the teachers are given below. The underlining is oursin each of the excerpts.

"Participating in the In-Service Institute for Physical ScienceTeachers will be an opportunity which I will welcome because f enjoy studyingscience and I have had but a thin smattering of "bysics. The list of nycourses doesn't look too impressive but I feel it is sufficient to preventthe Institute from over-whelming me. Besides the actual knowledge ofthere will come to me the boon of associtting with interested and enthrsias-tic teachers of science and this not for a few bris? weeks but for ar catireschool eyear. Our course of study in science is heeilly laden with Tsclogybut in view of the progress of modern science it wil. probably be -ounded ont
to include more physical science. When this occurs, ™ hope to b. able to
meet the needs of the students."

"Although I have been teaching elementary scleucc as Long, as I have
been in the profession, still I feel thet my preparation tox teaching this
subject is becoming less adequate as the years progress. Q3 scientific ad-
vances made in recent years have been so numerous that I fird myself wonder~
ing what they're all about. Therefore, I should like to racticipate in this
this way, I may be able to help Johnnie when he aske 'Wh: is iis?' and
'What is that?'. Perhaps, in being able to clear up sore of his problems, i
may be instrumental in steering his interests to a se career im science.

In-Service Institute to become familiar with what is new bh field. In

"I appreciate this opportunity of keeping ab: vast, if only in a

@ limited degree, with the latest developments of scienc: . I vealize my obli+
gation to increase my kmowledge and understanding of tne physical sciences in
order the better to evaluate events and situations, axl the better to grasp

as équb e duty, as Roer %
+hetlife. Ithe tremendous impact eackh new discovery hes on ou life.

Ay
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desire to know more and better understand this wonderful world of ours with
all of its hidden potentialities."

"At the present time even our youngest students are introduced to
@ great mass of scientific knowledge by means of television progrems,
zines and motion pictures. A course in Physical Science will afford me con-
tact with qualified and professional scientists so that I will be able to
clarify many points for my students and sharpen my own intellectual grasp on
this subject."

"Tl am a science teacher in the Arlington County Public School System
and find this position a rewarding experience as well as a challenging one in.
which to give my students the best general science background possible. Gen-
eral science, covering such @ tremendous scope, is perheps one field where we
would all recognize our limitations. My physics background has definitely
peen inadequate and, although, I think I em a conscientious teacher and try
to make up this deficiency, it leaves much to be desired in my opinion. I
teach 8th grade general acience and the 9th grade enriched program at Williams-
burg Junior High in Arlington, I believe the a.S.F. Institute is a program
that would better prepare me for my challenge.

"Heving taught in a Washington area school for the past five years,
T can readily appreciate the need for well informed sclence teachers. The
teacher must be able to keep abreast of changes in this field, and ahead of
her students. In an area so infested with science attractions and projects
this is sometimes a little on the difficult side. Children, so often, have
@ parent or relative working on suck a project, and so have all types of writ-
ten literature, as well as first hand information from the participant. This
meens a teacher sometimes receives her information from one of her own students.
While the student may not realize he is enriching his teacher's background,
nevertheless, the teacher would like to be the one who enriches his."

"The children whom I teach are bursting with enthusiasm at the pros-
pect of some day becoming great scientists. Therefore, a sense of responsibi-
lity tells me that I must be a competent and prepared teacher in the field of
science. The program you are offering effords me this opportunity, and I an
convinced that the many benefits derived from this particular course will
produce lasting results."

"Our American system of education seems to be bearing the brunt of
our failure to 'be first' in scientific explorations and achievements and be
the blame rightly placed or not, the fact remains that science is here to stay
in our elementary and junior high schools. For many teachers, myself included,
this is the Pirst time we have hed a formal textbook and course of study placed
in our hands and to say that we feel inadequate would be an understatement.
Frequently, our students are being called upon to take part in Science Fairs
and look to us for instruction and guidance that we ere not prepared to give.
The main benefit that I would wish to obtain from particiapting in these
elasses would be to gain a knowledge of science sufficient to be able to
teach children in the eighth grade class and to guide them in any scientific
undertakings that they might wish to do or be required to do."
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"As teacher and edacator it is my aubition and desire to further myeducation in science. In turching junior high, general science plays & majorrole in the carriculum. As tn educational maior I feel that I am lacking much
as far as the scientific world is concerned. In view of the space age and
the many changes about us I wa anxious and to be among those who 'have
the opportunity to receive a tore extensive background of the modern age. As
a result I am certain that I will benefit much and will be more equipped to
present to my students a modern approach to the scientific world."

"Teaching eighth graders is a chelleaging task in our seience orient-
ed world of today. A Junior High teacher, through his own interests and knov-
ledge, can he most instrumental in encouraging his students to develop histalents in scientific fields. Nealizing the necessity of proper motivationI feel that this particular insiitute will be of immeasurable value in in-
creasing my own knowledge, theroy making me ¢. more effective teacher in thePield of science. With man's Mindy new engeai crs in the field of science, itis imperative that a teacher of science be eculpped to "keep pace' with the
age in his instructions to his students. Anctner task of the Junior Highscience teacher is to offer adyce and to those students who
are participants in Science whic are of great value in the sti-
mulation of sclentific careers. To answer the questions of eager minds, to
enkindle a spark of interest aul to provide adequate instruction, are the
reasons why I am grateful for the opportunity +> participate in this institute."

"The reason I wish to participate in (his particular Instltute lethat it offers me an excellent opportunity to advance towards my detree, andwill also help me professional: y by giving me sove new insights inta the
world of Mathematics. As ours is definitely a scientific age, I would like
to be able to help both myself ond my pupils advance in this area an much as
possible."



NSF FORM as an Budget Bureau No. 99-ROJ3.2 bul?)
SEP. 1960 Approval Expires 6-30-619C-20 &

SUMMARY SEE3ESTS for a Proposal te the National Science Foundation for Support
of an In-Service Institute for Teachers of Science and Mathematics

See "Suggestions and Forms for Preparing a Proposal for an In-Service institute
for 1961-62." All information applicable to the proposed institute should be
supplied in the format shown.

Prof. Dr. Mr. (Rev.} Matthew P. Thekaekara, S.J. : Autdoug Chafenan
(Underline) (Other) Name of institute director}; irestor's acaiemic title)

. GEORGETOWN UNEVERS (TY Washington 7, D.C.
Name and address of institution submitting proposal

z.

ToS DEPARTS
'Director's department or other address

7Director's office phone {Director's home phoze

tik. Length of institute: 9 months; SEPT. 20 , 1961 through MAY 30, 1962
(Ending date)(Beginning dat

iV. Location of institute, if not on campus:

Vv. Number of participating teachers: 50 Secondary School Teachers

Elementary School Personne],

Vi. Areas of science instruction for which appropriate institute course would
be offered, with approximate number of teachers im each course:

Biological Sciences _. Ghemistry

Earth Science Mathematics

General Science Physics 50

Physical Selence

Typical credit obtainable: NONE Quarter-hours Graduate Credit
Semester-hours Undergraduate Credit

{Underline appropriate terms '

Degree(s}, if any, toward
which credit can be applied: NONE

Tk. Total amount requested from the National Science Foundation: $11,924.42

Joseph F. Conalan, Sele
University Treasurer

(Signature of director} Name, title, and signature on one
Matthew P. Thekaekera, S. J. copy, of an official authorized to

sign for the host institution)
Tecember 15, 1960

Date of submission
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GEORGETOWN UR:IDGET fox Propo-ed 9 Month In Service Institute at

A. Support of Participants
1. 50 Travel Allowance at an average of ....

§
28.71 rach . .Sik07.00

@. 50 Book Allowance at... 1. .... «a. $ © » §00.00
*3, "Wo" Re-uired Fees for Health Seivices, etc., at. 0.06

$LG07.00 $1907.00B. Direct Operational Co-t-
Adminitrative Costs
a. Director (administrative salary only}...
b. Secretarial and clerical { 10% time)...
c. Office supplies, publicity, conmunications.

*d. Retirement contributions 8% ..

#e, Other administrative co-ts
Sub-total

10 00

$ 100.00
120,00
350.00
380-8 24%

2. Instructional Costs
a. Instructional Staff:

*1) Local steff (itemize on page 3}
*2) Special lecturers (including travel. ..
*3) Student assistants ......

b. Levoratory and Instructional Materials. ..
c. Field Tips (if any)

¥d. Other Instructional Costs ¢

Sub-total

800.00
1200.00
1000.00
120.00

$750.00
Total Direct Operational Gosts .. 0. «2 ee eee 0 .$8710.80

C. Allowance for Indirect Costs (mot to exceed 159 of B). . $ 306.62
Total Operational Costs (B plus GC}... 1. 0 ww ee me eeD.

eo @ 0 @ $2001T

Tuition and Fees (registration, credit fees, lsboratory fees, etc.).¥E.

F. Total Operational Gosts in excess of Tuition and Fees: (D minus B).
Total Cost of Institute: {A plus D, or, A plus # plus F}

8

Gontributions from university o other source toward the special costslisted above

Total amount reuested from National Science Foundation: (G minus H). .$11924 ho

"Starred iteus in particular must be itemized, @laborated, or explained on Bey 3.
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K. Cost per participant per year course: $200.35
lonal

BUOGE 2TATLS (On this sheet please make any essential or desired explanationsor Use additional page if mécessery.

.4
"ted to use public transportation (10 $.50 per round-trip and 5 $> round-trip); an estimated 25 will drive thelr owm cars a total ofmiles or less per round trip (25 5.70 per round-trip); and LO will+ ve an estinated 20 miles (10 $1.10 per round-trip). Total perweek -$40.20.

rty-five weekly meetings estimatea. of 56 participants

two books t. be used wil retail at $16.50. With a 201 educationalsiscout and $10.00 from the grant, the participants will be asked to pay$7,20 for the two tex =,

A Sealth Service is available for all part-time students at a cost of312.00 per semester, These particivants wishing the service will beto subscribe.

You Director will spend approximately one per cent of his time for theistitute.
a salaries of local staff and the secretary (8% of $4760.00, $380.80).

-nstructional Staff
Edward J. Finn, Assistant Professor, will be teaching the course andis expected to spend at least )of his time on this project, His

Ralph Regalbute, Practical Physicist, will contribute LCé of his

in 1961salary for nine months ill probably be
*

(50% 36400, $3200,001
time to the project. (10% or $7400, $740.00)
Charles Beckel, Ralph Eenderson, William Thaler, and LeRoy Furlong,Ail members of the Pliysics Faculty, will be giving ome lecture eachper semester. Overtime payment is rated at $50 per hour.

($50 per hour x 8 - (400.00)
Totel for lozal staff ... $4,3h0.00

Special lecturers, about one per month, rated at $100 per lecture.
($ 800.00)per hour x 8

One of the Senior University Fellows will be assisting Professor Fine
2

his time to the institute. He Wi
in conducting the laboratory assiguments. sontribute 50% of

(508 of $21400 $1,200.00)
b. Phe cost for breakage and and replacement of experdabie material isestimated to be $10.00 per student per semester, ($20 x 50 ~ $1,000.00)
c. Four field trips are estimated. Bus rented will be $30,

(30xh -~ § 120,00)



the University feels it is not necessary to delineate and a
the regular rate of the University ($15.0C for registration and fees
$99.00 for tuition per student, ver semester} the total cost would

by $1, 56Si 110.00 which in oz the cota operational cast 5.

if itemized, D minus E would be minus $1,382.58.
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NARRATIVE PORTION CF A PROFOSAL FOR A GRANT TO
GEORGETOWN UNIVERSITY FOR AN IN-SERVICE INSTITUTE

1. MAJOR OBJECTIVES

- The Washington, D.C. metropolitan area has the largest concentration of

scientists per capita than any- other si er area in the. country.. With suck

a large number of scientifically-minded people, it seews cbvious that many of i}
the children in the Washington area vill have an interest in science frum on

early age. Considering the present and estimated increasing need for scien-

tists, these children should be afforded every opportunity to study in the

scientific fields. Thus, the education in science given in the Washington

ares should be a model for the school systems throughout the country.

The Joint Board of Science Education, a growp working under the ausvices
of the National Sclence Foundation, is interested in the science taught all
levels in the Greater Washington area. During a telephone conversation with

the Supervising Director of Science for the District of Golumbia Schools and

& menber of the Joint Board of Science Education, Mr. Keith Johnson, he mrsed

that an In-Service Institute be set up for the teachers of the Physical Sciense

courses taught at the Junior High School level. Of the 188 high schools the
Yeas' Loco. ca, 63 are exp? .citly pubine dunicr lig Echeos, 20 axyt ue

Junior-Senior High Schools, 44s are public BRigh Schools, 31 are Catholic a
Schcols and 21 are private High Schools. Thus, there are 169 schools in
area where a Physical Science course is tauget. According to Mr. Johfigon, the

majority of the teachers of these courses hold a Bachelor of Science degree,

but not in Physics.

With all these facts in mind, Georgetown University has set out to

establish an In-Service Institute for secondary school teachers of the Bh sical
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Science courses. In its initial year the Institute will give a series of
weekly lectures, utilizing primarily the Physics Departsest Feeulty, ths
tenor of which will be aimed especially at the mentioned above that
hes had a minimal amount of instruction in Physics.

At Georgetown, teaching at a high level is a tradition. The University
will extend itself to inspire the teaching of the secondary school teacher
enrolled in the Institute. Furthermore, the University is renowned for its
Georgetom Forvn which kas 3183 ka TOSs the ce oF 1

between scientists and non-scientists. The Forum has been locally broadiast
over television for the past 490 consecutive weeks and is rebroadcast over
radio on 175 stations across the country. The radio series is about one and

a half times as old as the television program. During the past few yeare the

University has been increasing lts service to the teachers of science az is
evidenced in the Sumer institutes In Mathematics and Physics as well as in
Astro-Physics. The Annual Science Fairs for Washington schools have found

@ very willing and interested host in Georgetown. Father Frencis Seyden, S.d.,
Chairman of the Astronomy Department, is a member of the Science Advisory
Council of the Greater Washington Education Television Association and is
conrected with the "Science for Today" television program. With the comple-

tion of the New Science Building in mid-1962, Georgetown is looking forvard
to the beginning of a great era of scientific cooperation with the world at
large, but particularly with the Washington Metroplitan area, This wilh in-
clude, in the fied of teacher training, not only a combined In-Service insti-
tute of the various disciplines, but also a source of information for demonstra-
tions and teaching methods.

It PROGRAM OUTLINE

The proposed Institute will commence in the latter part of September,

1961, and meet Wednesday evenings from 7:30 P.M. to 10:00 P.M, The final
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Lecture will be given during the last week of May, UBe. The lectures
ait. be in the area ordinarly called "Physies" and will be concerned vite a

of points considered essential:

Fundamental in Basic Physics

St is enticipated that textbooks covering a course in General Physics
et the college level and a course im Modera Puysics at the sane Level.

be the source from which the leetures will derive their topics. Problems

will be done during the lectures. Some problems will be auggested to

participants for personal solutioa.

Laboratory Assignments in Basic Physics

The Physics Department laboratories will be utilized by the particivente
in order to get them to handle equinuent with which they ave vrobakly rot

fomiliar. The General Physics laboretory, as well as the laboratories

associated vith the College's Optics, Blectricity and Magnetiom, and Modern

Physics courses will be used.

d us

3. Renoval of Gross Misconceptions and Errors

Both during lectures and labocratory assignuuents, the organizing
will be careful to spot eny individual or collective error that may have be-

come part of the participant's repertoire. Such misconceptions as "mess is
the amount of matter a body contains" or "Newton's Second Law is a pr
definition" will be corrected as soon as it cccurs.

Demonstration Lectures Primarily to Ald Iniwition
A mumber of times during the year, the last hour of the weekly session

will be given over completely to Lecture Demonstration. Not only will
principles be shown by these demonstrations, but the partiéipants will see the

work put Into setting up the demonstration equipment. Also, the farticirants
will be given instruction in the production of similar demonstration

will also be incorporated in the lecture sessions.



wa integration of Mathematics into Physics Courses

A strong point of every lecture will be to show the now

the use of Methewatics will enable them to get across to their stulicts the

basic Paysical principles. Thuc, the participants will be taught Gt devei.op

in thelr students an interest in Mathematics along with on imterest ic Physics.

5,

The texthooks chosen will enab!

between Classical and Modern Prysics so that such ag Mechanis will
include the Theory of Relativity, will include the eft ena

Millikan 011 Drop experiments, and Quantum Theory will be incorporate) into

the Thermcdynemies and Physical Optics section. The texts propose. to be

issued to the participants are:

"Physics Por Scientists by R.G. Fowler and 0.1. Meyer
{Allyn and Bacon)

Sno Engineers

LfTlemeatary Modern Physics" by R.T. Weidner and R.L. Seiis
{Allyn and Bacon)

ITZ STAPF MEMBERS

The course will be organized end run by Savard J. Pina of Shes

Georgetown University Physics Department. The demonstration lectures and

laboratory experiments will be set up and run by Mr. Ralph Regaibuto also

of the Georgetown University Physics Department. The other members of the

Physics Department Faculty will be called upon from time to time, as VEAL

eminent scientists from the area. The outside people have not been core

tacted, but more than one famous name will be chosen to take part in the

Institute,
Some information on the Director of the proposed Institute, the

organizing Professor, and the other staff members is here given:
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The Director, Rev. Matthew P Thekeeksra, S.J., Po.D. Johns Fopkins

University, Associate Professor and Chairaan of the Physics Departmert has

been teaching in both the Physics and Astronomy Departments of the

sity since 1957. During the past summer, Fr. Thekackara was the Director

of a Summer Jonference for college professors on the subject of

edvances in Astro-Physics. This conference was sponsored by the Rens

Gelence Foundetion. Fr, Thekeekara has taught years in India end

later at Johns Hopkins.

The organizing Professor, Mr. Edward Finn, M.S. Catholic University,

has been teaching in the Physics Department as an Assistant Professo: since

1956. Mr. Finn also hes three previous years of teaching experience as sa

instructor of Physics at Georgetown University and St. Vincent

Latrobe Pa. He is on leave of absence 1960-61, completing his dicserta-

tion for the Ph.D. degree.

Practical Physicist, bas been associated with the Physice Department since

1955. Mr. Regalbuto has been in charge of the acquisition, repair, ond

preparation of all Laboratory equipment, including that for the reseurch

laboratories and the demonstration experiments for the General Physics

eourses, His previous experience includes similar positions held at the

University of Chicago and Columbia University. Mr. Regalbuto is the

Secretary of the Chesapeake Section of the American Association of Eaysics

Teachers.

The other steff members of the Institute thet will come from th=

Physics Department faculty have the following experience:

Dr. Charles Beckel, Ph.D. Johns Hopkins University. Dr. Becke

is an Associate Professor of Physics and has been with the Denart-

ment since 1953. During the 1947-58 academic year he held a Fulbright

The grater: Inches tor. Me. Pelo2

Lectureship in Fhysics at Peshever University, Pakistan.
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be. LeRoy Fur ong, Ph.D. Cetholic University. Dr. Furlong¥

the Paculty in 1957, as an Assisvant Professor of Physics.
Dy. Ralph Menderson, Ph.D. Harvard University. Or. Henderson

an Associate Professor and has been with the Department since 1055,

De. Henderson bas head previcus teaching at William end

Mary College as well as in Turkey, In the summer of 1959, Dr.

was the Director of a Summer Couference for college Physics teachers,

under the sponsorship of the NationalScience Foundation. Duringshis
acadenie year, a National Science Poundation Seiens has

allowed him to take advanced studies eat Coluubia University.
Dr. Willism Thaler, Fh.?. Gecholic University. Dr. Thaler ras joined

the Faculty this past year as a Professor of Paoysics, He is well known

for his ar inistratas of the Government's Project Argus" end the

scatter radar project.

All of the meubers of the Physics Feculty listed above, exceptiag

ite. Regalouto and Dr. Thaler have had a minimm of four years GROOMS

peel UO Ura Yo ta h Yee 32.332

ereviously taught. Tee policy has also been, whenevernossble, that

provessor will not teach tae same subject three years in succession. 'nus,
the Listed Faculty members have each taught a majority of the

ge pe

ay Jbo

courses ard at least two graduate courses during the past five years.

EV. PROCEOURES FOR SELECTION OF PARTICTPANTS

The particlpants of the Institute will be selected from the

Righ School Physical ScLence teachers of the Washington Metropolitan area.

The size of the Institute will be limited to approximately 50

Applications will be malied Individually to every Physical Science
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the area and from the returned forms the selection be made by the

D rector and Mr. Finn with the assistance of the other staff members accord-

3 the applicant a Junior High School teacher of Physical Svisace?

An ensver of "Yes" will be necessary.

Does the applicant hold a degree in Physics?
An enswer of "No" will pe NECESSArY.

3> Does the applicant have a degree in Science?

An ansver of "fes" is wanted, but not necessary.

Does the applicant have an interest in attending an institute that

Will cover topics mainy in the field of General Physics?

An ansver of "Yes" wild be necessary.

Preference will be given to those who show least formal instruction in

Payeies and shortest teaching experience. If these criteria and preferences

do noe reduce the number to the maximum that can be handled efficiently, then

ine 9 the following criteria:

participation will be allocated on a geographical end student population basis.
We is a.

in the Metropolitan area get their instruction in the District of

'as then 40% of the participants will be selected from the District
Poyeicel Science teachers, From the criteria and preference mentioned above,

magpbe seen that the Georgetowa In-Service institute will attempt to help the

prepared teachers in the Metropolitan area so that they will better
what they are teaching. A science background is <onsidered desir-

Since the participants will be required to read a considerable amount

of Chysics by themselves.

Vo ACADEMIC CREDE?

fa distribution of this sort is called for and 40% of the students

Mo degree and no academic credit will be given since the course is not

the graduate level and the particiyants will heave no need for undergraduate

A certificate of satisfactory attendance will be issued at the son-w adit

of the Institute.



(Page 12)

VI. FACILITIES

The Lectures and demonstrations will be given in the McNeir Lecture

Hall and laboratory instruction will be run in the Physics Department's Nort».

and South laboratories. The Physics Department library as well as the entire

University Library will be available to all participants. The weekly sessions

W1ll be composed of an hour lecture followed by a half hour "coffee break"

with informal discussion, questions and answers, etc. The final hour will
be utilized as a laboratory period, for additional lectures, or for continu-

ing group discussions. Outside speakers, such as Dr. Karl Herzfeld of the

Catholic Unaversity speaking on the History of Fhysics, are planned to be

utilized on a basis of one a month (more or less depending on availability
of outstanding persons as they visit the Washington area}. Selected field

trips, such as to the Naval Research Laboratory's research reactor, are con-

templated. Due to the day time schedule of the participants, a representative

sampling of all the scientific facilities in the Washington area will be impos-

sible.
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- DGEE for Proposed ~Month In-Service Institute at &eGeorgetownUndversity

Ao Support of Farticipants
Travel Allowances at an average of
Book Aldowances at

each Fa g
20. 50 10.00 cas 560.00

No Required Fees for Health Services, etc., at § each#3,
5243.730

B. Direct Operational Costs
L. Administrative Costs

a. Director (administrative salary only) . . »

be Secretarial and clerical a time} . oo » 453.66
Ce Office suoplies, publicity, cosmunications 350.00

« » « 66.70
Other administrative costs « « » #.e 6 « ou

Sub-total 2 4 0 0 $1,620.30

100.

at BYSa. Retirement &

2. Instructional Costs
&. Instructional Starf:

b. Laboratory end Instructional Meteriais .
e. Field Trips (1f any) oo ee we eee
"a, Other Instructional Costs . .« o « # © 0

Sub-total » s » $6,150.00

#1) Local staf? (itemize on page 3) ¢ 8 PIs 755.066
10363.03002) Special Lectursra (including trevel

#3) Student assistants . @ 0 & e e * 9 e @ 1 200 of

000.065
120

Total Direct Operational Costs ee © © #¢ @ © 6 &© © @ © @ a 0 @ © © &@ @¢ & 3 of 379.30
Contributions from university or othey source towerd the speciiie sosts
Lasted above a & & oa & oa a CJ 3 ¥ @ e e 2s a ¢ LJ a * a % Lf @ a cy a e @ $ =Q-0

D. Net direct operational costs requested (B minus C) .. Ss#£@@ 8 1,170.30

Allowance for Indirect Costs (not to exceed 154 of D) . 0 6 o
>

«8 1,075.55

Total net Operational Costs requested {D plus FE) . 0 + se «ae oS 8,245.85

8

etc.) 2 a$
{List only if so reguired}

and Fees credit fees lbhoratory fees

Ge Total net Operational Costs in excess of Tuition and Fees (fF minus G) o$ 8,245.85

Total amount requested from National, Science Foundation . . 0 o » os « « o$10,252.85
(A plus or, A plus G in lieu thereof)

G2 pete 3,
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tho tounl tost would be Tt is in cxcass of the total ope.anioual
cost, $8,215.05, requesten ia the grans by $2.70h.15.

ard Fees were to he Licted, F minus G would be minus 55 70h 17.
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institute will give a series of weekly lectures the tenor of which wil be ad.

especially at the group mentioned, sbove thes bas bad a minimal amount or

tion in Physics.

While prepering for she In-Sexvice Institute of 1961-62, two of th mezhe
of the Physics faculty at Georgetown, contacted by telephone a lerge ev of

that a telephone conversation was far more ¢ é than primbed folders in ase

gusinting teachers about the program. We also learned whet the teachers Look for
in @ course like this. Fhysics apparently is more dif:ficult then other subjects
like chemistry end biology or -the a teacher © Teachers Pind that

trying tc learn physics by my e f from texs-beoks is all too ineffective,
sides, physics today is so very from the teachers were <xposed to
in their student days. Henze a college a level course ia physicsS, With foumal Lece

principals of Junior high echosls of the Washington metropolitan are We Pound

school

4

At Georgetom, teaching at a high Level is a traditica. The University
Wil extend Itself to inspire the teaching of the secondary school teaciar en-

rolled in the Institute, Furthermore, the University is renowmed for its Georgpe

town Forun which has as a primary parpose the establishing of a dialogue between

scientists and The Forun has been locally broadcast over tele.
for the past 5240 consecutive weeks and is rebroadcast over the radio from

L{5 stations across the couztry, 'The radio series is ebous one and a 'nal? times

as olé as the television program. During the past few years the University has

been increaging its service to the teachers of selence as is evidenced in the

> +

Selence Faixs for Nashington schools have found a very willing MM in-end

Ghe + awow a

ie a mewber of the Sclence Advisory Council of the Greater YVashington

is connected with 'the "Science for Today"



television program. With the comoleticn of the New Science

sumer of 1952, is looking forwurd to the beginaing of a grunt

asnington area. Ths include, im the field of teache

ing, sob oly & In-Service Institute of the various

oF cooperation vith the vorid at large, but particularly with the

ad

» so

avd meet 915 to 12: 5. Each session be broken inte

Bericds of 75 & éof(es orenk in between,

the last lecture wlll be given during the Isst veek of May, 1962. 'he lectures

Wiha abl be in the arsa ordineri:

uunoer oF points considesed essentials

cca oon ia Foo Poysiss

it is awsielpated that cover a course in General Faoysles at

the college devel and course in Modern at the same level will be the

will be to the for

solution.

& im Basis
™7 a

a

The General Physics as well as the leboratorles asecciated with

m, and Modern Physics courses will

ENT LTA BODES RAPTA ARS Ae BEG ee

durciag yer, the wast of the veekly seasion

Trmougoration. Not only wll. various
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principles be shown by these demonstrations, but the participants will se the

work that goac into setting up a demonstration experiment. Also, the por

Will be given instruction on the production of similar demonstration apnare.tus .

Demonstrations Wii also be incorporatea in the lecture sessions.

hk. Integration of into Physics Couvses

A strong point of every lecture will be to show the participemss how the use

of Mathematics will enable them to gst across to their students the basic Physical
principles. Thus, the participants will be taught to develop in their students en

interest in Mathematics along with an interest in Phirsics.

de Blendlag of 20th Century (Modern) Paysics with E.rlier (Classical Physics
The tactbeoks chosen w h eneble the lectures to skip beck and fourth between

Classical ana 2fodern, Physics so thes units such as Mechanics will inclujte the Theory
of Relativity, Electvicity Ww 1 inc ude the efm and OL) Drop experiments,

and Quentuin Theory Will be incorporated into the Thermodynaxics aad

section, The texts proposed to te issued to the participants are;

A few selected papertacks at relntively low cost.

Phy sical Opticsted at

Jay Orear, Physics woh Wiley and Sons, Ine.
fork, 86. 75

Lit. STAR? MEMBERS

The course will be organized and run by Rev. Matthey P. MMskeekora, Acting

Chairman, Paysics Departmens, Georgetoim University. The demonstration lectures

and leboratory experiments will be set up aud tun by Mr. Raloh Regalbuvo, also of

the Georgetown University Physics Desartmens. The other members of the Physics
Degartuent Faculty will be ealled upon from time to time. Tio outside lecturers

will also be invited.

Sone on the staff menbers is here givens

The Director, Sev. Matthew Theksckara, Sed Ph.D. Johns Hopiias Uni-

Wi pt st T



been teaching in both the Physics and Astronomy Departments of the University
since 167537. During the summer of 1950 and of 1961 Tucknekara was the Director
of a Summer Conference for college professors on the subject of Recent Advances
in Astro-geo,hysics. This confereace was sponsored by the National Selence Founte-

tion. Fr. Thezackara had taught previously eight years in India end Jater st
Jobns Hopkins University.

The demonstration and laboratory instructor, Mr. Ralph Regalbuto, Practical
Physicist, has been associated with the Physics Derartuent since 1955. Mr. Regaibute
hes been in charge of the acquisition, repair, end preparation of all laboratory
equipncat, including thst for the research laboratories and the demonstration ex-

periments for the General Physics courses. His previous experience includes sim.

ilar positions held at the University of Ghicago and Columbia University.
Mr. Regalouto is the Secretary of the Chesapeake Section of the American Associa
tion of Fhysics Teachers.

The other staff menbers of the Institute that will come from the Physies
Department faculty have the following experience:

Dy. Charles Beckel, Ph.D. Johns Hopkins University.:
Dr. Beckel is an Associate Professor of Physies and bas been with the

Departwent since 1953. During the 1917-58 academic year he held a

Fulbright Lectureship in Physics at Peshawar University, Pakistan.

De. Ralph Henderson, Ph.D. Harvard University.
Dr. Henderson is an Asscciate Professor and has been with the Depariment

since 1955. Dr. Henderson bas had previous teaching experience at Willian

and Mary College es well os in Turkey. In the sumer of 1959, Dy.Henderson

was the Director of a Sumer Conference for college Physics teachers,

under the sponsorship of the National Selence Fowodation.

Dr. William Thaler, Ph.D. Catholic University. Dr. Thaler has

joined the Faculty this past year as a Professor of Physics. He is well

known for his edministration of the Government's"Project Argus" and the

backscatter radar project.
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ALL of the members of the Physics Faculty listed above, exceptiggy

Me. Regalbute and Dr. Thaler have head a of Pour years'

teaching graduate and undergraduate courses. The Physics Department policy
has been to allow a professor to teach each yeer at Least one course not pre-

viously tevght. The policy has elso been, whenever possible, that a professor

will not teach the same subj three years in succession. Thus, the listed

Faculty members. have each taught a majority of the undergraduate courses and at

least two graduate courses during the past five yenrs,

IV. PROCEDURES FOR S3ZCW103 OF PARTICIPANTS

The participants of the Institute will be selected Prom the High

Schoo! Phy teachers of the Washington Metropolitan area. 'the sige

of the Inst tute wil be Limited to spproximately 54 participanss. Applications

WiLL be mailed individually co every Physical Sclence teacher in the area and

from che returned forms tha selection will be made by the Director with the

assistance of the other staf' members according to the following eritering-

1. Is the applicant a Junior High School, teacher of Physical Science?

An answer of "Yes" will be necessary.

Dees the applicant hold a degree in Physics?

An ansuer of "No" will be necessary.

a. Does the applicant have a degree in Science?

An ansyer of "Yes" is wanted, but not necessary.

hy Does the applicant have an interest in attending an Institute that

wiLi cover topizs mainly in the fisid of General FPoysics?

An ansver of "Yes" will be necessary.

Preterence will be given to those show least formal instruction in

Pr nic ea cles do

ta Ch

ivation will hs allocated on a seograchical and student population basis.
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iguge
€

qhat is, if a distribution of this sort is called for and op of the udants

in the Metropolitan area get their ction in the District of

schools, then 407 of the participants will be selected from the Physical
orn © yer, Teg Om ue OTL Uae Porth es ce az oelers Fox, f £@

prt Moove com TreGe crt
a at pi vo TUL eo LY

preparedteachers in the Metropoliten areca so thai they will better understand whet

thoy sre "alg 6 ong cad Jie cine
*ticipants wlll be required to read a considereble amount of Physics by thereelves.

Yo ACADEMIC CREDIT?

The In-Service Institute course in physics has been approved the Dean

of the GolMMege of Arts and Scientes, Georgetown University, to carry a total of
six undergraduate credits, thres per semester. Participants who take the cours

for credit, will have to turn in weelly esslesments and leb rerorts arn? will taks
the semester ¢zums, aas is customary in other undergraduate physics OV of the

took hob tte

Will be given. The undergreduate credit is prin. for tio catevories of juntor

sehool teachers, thos who sre WORE toverds a bachelor's degre wlth

ence major, or those whe seek acssissicn to & Master's program and reosd more

undergraduate credits in to qualify for the program

She departments of Mat

"yo deur Sc. pt Thadtwey seeps bor by shen Por

MC, the University will be able to offer a program in physics only.

ths sumer of 36- ths four departments are to move into the new $i. L

Biol ogy and Ghemistry are also interested

ryeHis

ring gimuiar progvams in these other areas. However, during the

ence Bullding. The process of transfer will strain the existingL ¢ Lom

of cr.1
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research program in all four areas. During 1963-68 one or more of the other de-

partwents will also be in a position to offer an In-Service institute program.
There is & heavy denand from science teachers of the sree, Por programs of

this type at Georgetown University.

YI. FACILITIES

The lectures and demonstretions will be given in the Poysics Lecture Bail
of the new Science Building and leboratory instruction will be run in the Physiet
Departnent''s on the fifth floor. The Physics Departcent Library, as
well as the entire Science Building library will be available to all pas ticipants .

The first half of the weekly session wi Q be followed by @ half hour "coffee brealx™

with Informal discussion, questions and answers, ete. The finsl kour will te
utilized as @ leboratory period, for half the suumber,and for continuing group dis-
cussions, sclving problems, setting wo demonstrations > SMM. for the b half,
Selected field trips, such as to the Javal Research Laboratory's research reactor.
are contemplated. Due to the day time schedulle of the participants, & representa.
sive sampling of ell the sclentifie facilities in the Washington area will be im-

possinle. The University has authorised funds for expenses to be incurred for
two group picnics and for the coffee-breek of each Saturdsy session.

The facilities of the new Science Building will be available for the In-

iuboratories, special care has been taken to include all that education in physics
would require today in the Line of leb experiments and class room demonstrations.

Ths planing of the building and of the interior fittings vas supervises. at every
stage by the physics faculty. Some of the iuconveniences we are experiencing in
this year's In-Service Institute will be removed when wea meet next year ia the new

te

OL th. gayrlhes ~Siv ks Bal. ac the

building.
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IN-SERVICE INSTITUTE
For Teachers of Physics and General Science

Georgetown University e Washington 7, D. C.

FOR THE ACADEMIC YEAR 1962-1963

SPONSORED BY

THE NATIONAL SCIENCE FOUNDATION

ts

fifty tultion-free grants avdilable,

A six-credit-course in general physics and modern physics.

Emphasis on applications to Space Physics.

Lecture -oom demonstrations and laboratory experiments,

Travel stipends and book allowances.

Please mail applications to, and for further information call,

REV. M. P. THEKAEKARA, S.J.

GEORGETOWN UNIVERSITY

WASHINGTON 7, D. C.

Telephone FE 7-3300, ext. 670

PLEASE POST OR CIRCULATE

Signature.
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IN-SERVICE INSTITUTE IN PHYSICS

OBJECTIVES

The Department of Physics of Georgetown University offers for the
second year in succession an In-Service Institute in Physics under the

sponsorship of the National Science Foundation.

The Washington, D. C., metropolitan area has a larger concentra-
tion of scientists per capita than any other similar area in the country.
Hence, it is natural that many of the school children in the area
develop an interest in the physical sciences from an early age. The

average teacher whose formal instruction in the Sciences was com-

pleted many years ago, needs to keep abreast of the rapidly develop-
ing subject in order to inspire and motivate his charges. He or she
needs an academic stimulus beyond what is given by a heavy sched-
ule of teaching familiar topics.

Aspects of recent progress have elicited popular interest to an

unprecedented degree. Rockets and satellites have yielded a wealth
of information which, through earth-bound instruments and theoretical

analysis, the painstaking research of earlier times could only vaguely
Predict. The scientific accuracy of some of the widely publicized ac-
counts of the Space Age is not what the professional science teacher
would like it to be. In classroom discussions, questions come up which
teachers often feel they cannot handle adequately with their more
conventional training. The current progress of Physics is such that
extbooks become rapidly obsolete, and media of mass communica-

n supplant textbooks and journals even for the professional
scientist.

The In-Service Institute has been planned to meet these deficiencies.
It will cover the area ordinarily referred to as ''General Physics."
The course will try to blend classical physics with modern physics, and
will tay due emphasis on the achievements and problems of the Space
Age and the satellites. The formal lectures will be supplemented by
class room demonstrations, laboratory assignments in basic physics,
and sessions for group discussions and for solving problems. A mini-

mum of mathematics will be expected from the participants of the

Institute.

ELIGIBILITY

Fifty teachers of general science and physics are eligible. The

course is intended primarily for teachers of the Junior High School

in the public school system, or of the seventh and eighth grades and

the first year high in the private school system. Applicants from

Washington, D. C., and adjoining counties in Maryland and Virginia
will be preferred since the total travel allowance budgeted per week
is $40.00 only.

ALLOWANCES

Tuition: Each participant is granted a scholarship which covers tuition

and other fees.

Travel: A travel allowance of up to seven cents a mile per round trip
from his home to the University will be given out of funds

provided by the National Science Foundation.

Books: The National Science Foundation also provides $10.00 per
participant to cover the cast of textbook and laboratory
manual.

In addition, the University has authorized funds for expenses to be
incurred for two group picnics and for the coffee break of each

Saturday session.

FACILITIES

The new $4.1 million Basie Science Building of Georgetown Uni-
versity will be ready for occupancy early in September 1962. The
lectures will be held in the Physics Auditorium of the Science Building.
The laboratory periods will be in the General Physics Lab on the
fifth floor of the same building. The facilities for laboratory assign-
ments and lecture demonstrations have been considerably tncreased

by moving the Physics Department from the Healy basement te the
new quarters. There is ample parking space available near the build-
ing.

THE ACADEMIC PROGRAM

The institute will meet every Saturday morning at 9:15, from
October 6, 1962 until the end of May 1963. After a lecture session
of about 75 minutes and a coffee break, the participants will be
divided into two groups, one for the laboratory experiments and the
other for the quiz period. These two groups will alternate during
successive weeks.

The participants may take the course for credit if they choose to
do so. The course carries a total of six undergraduate credits, three

per semester,
STAFF

Rev. M. P. Thekaekara, 5.J., Associate Professor of Physics; Ph.D.,
Johns Hopkins University, 1956; has taught in the Department of
both Physics and Astronomy at Georgetown University since 1957;
directed the N.S.F, Summer Conference for College Professors on
Recent Advances in Astro-Geophysics during the Summers of 1960,
'61 and '62; Specialty, Spectroscopy and Space Physics; will be con-
ducting the lecture sessions and the quiz sessions of the In-Service
Institute.

Mr. Ralph A. Regalbuto, Practical Physicist; has been associated
with the Physics Dept., Georgetown University since 1955; Secretary,
Chesapeake Section of the American Association of Physics Teachers;
Specialty, Practical Physics demonstrations and teaching aids; will be
in charge of setting up the demonstration experiments for the lectures
and planning the lab experiments for the Institute.

Mr. Paul E. Dalbec, M.S., University of Notre Dame, 1959; Uni-
versity Fellow, Dept. of Physics, Georgetown University; will be con-

ducting the laboratory sessions for the Institute.

APPLICATIONS

An Application Blank is provided on the end panels of this folder.
Please tear it off and mail it to:

Rev. M. P. Thekaekara, S.J.
Georgetown University
Washington 7, D.C,

no later than September 17, 1962.

Selection of participants will be announced on September 24th.

Registration will be on October 6th.
AP
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Forn Approved
Budget Bureau No. 99-R1S4

NS¥ FORM
SEP 1962 9-40206

SUMMARY SEESIS for a proposal to the NATIONAL SCIENCE FOUNDATION for support of an
(Title): In-Service Institute in Physics

for Secondary School feachers of Physics and General Sclence.

A. NAME and address of institution: GEORGETOWN UNIVERSITY, Washington 7, BD. C.

B. Grant should be made to: Georgetown University, Washington 7, D. C.

G. Director of institute: Prof. (Dr.} Mr. (or: ) M. P. Thekaekara, S.J.
Director's bueiness mail address: Georgetown University, Washington 7, D. ©.

Director's academic title: Assoc. Prof. ; Department: __paysics
Director's office phone: area code 202 , exch. & No. FE 7-330, ext. 670FE
Director's home phone: area code 202 8 exch. & No. FE 123300

D. Location of institutes On campus X Off-campus at:

Operating dates: from Sept. 28, 1963 to Ma , 196h. Length 9 months.

E. Number of participating teachers: 2 High School Teachers (grades 9-12)
2 dunior High School Teachers (grades 7-9)

indicate areas of instruction for which appropriate institute programs would be
offered, with approximate number of participants in each program:

Biological Seience Mathematics
Chenistry Poysical Science
Herth Scienze Physics 50
General Science

H. Typical No. of (eeagbee" } hours of (underAgzaguate) credit obtainable: 6

I. The proposed program is for as
(1) Unitary institute X 3; Part of a sequential program, to be the part of

the sequence.
(2) New institute Renewal of institute previously supported for years.

(3) Year(s) for which support 1s requested: 1963-6h

a. Total amount requested from ESF for 1963-64: $ 16,051.33

Operational cost per participant per semester-hour eredit: $ 30.60
K. Signature of director: Dates December 12, 1962

M. P. Thekaekara, S.d,
Name and title (end on one copy, signature) of
official authorized to sign for host institution: Rev. Joseph A. Haller, 8.J.
Name of president {unless listed on line above): (Rev.) Edward B. Bunn, 8-J.



NSF FORM 90-20 C, SEP 1962 (Page 2)

Q@2wcer for Proposed Month In-Service at Georgetown Universit
No. *

A. Supporxrt of Participants
Travel Allowances at an average of . $165.00 each. . § £250.00
Required Fees for Health Services, etc. at . $ each - 0

3435 750 a

Q Book Allowances at rr 10.00 each . .Qe 500.0

B. Direct Operational Costs

1. Administrative Costs

ce Office supplies, publicity, commmnications ..
Rd. Retirement contributions at
te. Travel to directors' meeting (See instructions)f. Other administrative costs . 1. «coe e e6 ee.

Sub-total eof ff @ © @ @ 8 $ 1,113.81

€

aclerical ( 12
a. Director (administrative salary only) $ 100.00
b. Secretarial and 12 507.60

1500.00
106.27

O.-

2. Instructional Costs
a. Instructional staff:

*d. Travel to off-campus centers « . 2 + «2 ee* ae

#e. Other Instructional Costs . . 6. 80 0 ee ee

Sub-total
»
6,870.00

* s e $3,850.00#1) Local {itemize on page 3)
100.00#2) Special lecturers (including travel)

%3) Student assistants .. Ed ® a * 2 * » a o a 1,800.00b>. Laboratory and Instructional Materials ° * « o 1,000.00®c. Field trips (if any) oe 6s ®@® &# 9 #8 ©» @ @ @ @ 2&@ & 120.00

Total Direct Operational Costs . oe o © @ © © © © © © & oO ew ew $7 983.0
Contributions from university or other souree toward the specific costslisted above . 0 «6 e+ 0 ee ee G.

Net direct operational costs requested (BminusC) 2.44.02 8 ©

E. Allowance for Indirect Cests (nob to exceed 15% oF D). . oe co 0 0

P, Total net Operation? Costs requested (D plus E) .....0+s0-.

6 0 a

$9,181.
OG Tuition end Fees (registration, credit fees, laboratory fees, etc.) .

(List only if s» required)
a °

Total net Operational Costs in excess of Tuition and Fees (F minus G) $9,181
de Total amount vequested from National Science Foundation

{4 plus Fs or, A plus G in lieu thereo?)

Starred item: in particular mst be itemized, elaborated, or explained on page 3.
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@ K. Operational Cost per participant per semester-hour credit: $ 30.60

BUDGET DETAILS (On this sheet please make any essential or desired explanations

Ae. 1

or elaborations. Use additional page if necessary.)

We had. 73 applicants for the In-Service Institute of 1962-63. The
average one way distance of the residence of the applicants from the
University was about 33 2/3 miles. 'The distribution of applicants
according to mileage distance was as follows: 8 applicants between
Land 5 miles; 21 between 6 and 10 miles; 10 between 10 and 25 miles;
15 between 26 and 50 miles; 11 between 51 and 100 miles; 5 over 100
miles. The total for the 73 applicants was 2,458 miles. We expect
the same distribution umong the applicants for 1963-64.

Since no other Institute in our special field with emphasis on Modern
Physics and Space Physics is likely to be offered in Maryland and
Virginie sreas, we think the distance of the applicant's residence
should not be a criterion for selection. The travel allowance is of
considerable importence for the teachers. Hence, we are proposing
to pay travel ellowence at the maximum allowable rate of seven cents
per mile for the round trip from home to the institute. No bridge,
tunnel, or ferry tolls are applicable. We plan to hold 35 weekly
meetings.

The average travel allowance per participant per year, assuming the
same distribution of distance among applicants is (2,458 x 0.14 x 35)
$164.99, which is rounded off to $165.00.

A health-service is availeble for all part-time students at a cost of $10.06
per semester. There is no obligatory health-service for part-time students.
Hence no funds are requested in the grant for thir purpose.

Ag:3

This amount will be paid to the Director for work done during the sumer to
prepare for the Conference. His contributions to the Institute during the
academic year are on a released timé basis and hence there will be no
special remimeration.

B.la

The salary of the departmental secretary in 1961-62 will be $4,230.00, of
Which 12% is debited to the Institute.
Retirement is calculated at & of $1,327.60 ($507.60 for Secretary and
$820.00 for Practical Physicist). The Director is not on the retirement
plan of the University.
Instructional Staf?
1. Matthey P. Theksekara, Associate Professor, Department of Physics, will

be giving the course. He will devote 30% of his time to this project.
(30% of $10,100.00, $3,030.00).

Ralph L. Regalbuto, Practical Physicist, will contribute 1 of his time
to the project. His salary will be $8,200.00 for the next academic year,
and $820.00 will be paid from the grant for his released time.
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B.2a,2. We plan to invite two special lecturers, one each Semester, and they will

B.29.3.

be paid a remuneration of $50.00 per lecture.

Two of the Senior University Fellows will be assisting the Director in
setting up and conducting the lab sessions. 'The Physics Department Budget
provides $3,000.06 on an average per Fellow, $900.00 for tuition, and
$2,100.00 for stipgend. Two Fellows will each contribute 30% of their
time to the institute (306 of $3,000.00 is $900.00; and for two Fellows,
$1,600.00}.

the cost for breakage and replacement of expendable material is estimated
to be $10,00 per student per semester. ($20 x $0, $1,000.00}.

Beeb

res eau
trips are planned. Bus rental will be $30 per trip. (2 x $36,

120.00}.
Four field

The University feels it is not necessery to delineate tuition and fees.
At tae regular rate of the University, $32.00 per eredit and $15.00 for
regiatration, the total cost would be $10,950.00. I% is in excens of the
total operational cost, $9,181.38 requested in the grant by $1,768.62.

G.

If tuition and fees were to be listed, F minus G would de minus $1,768.62.

Note: Under Section A. 1, page 3, was explained the reasons for the
"average travel allowance of $165.00 per person. This should,
however, be considered as an optimum. TP the applicants from
distant parts of Virginia, Southern Maryland, and the Eastern
Shore are disallowed, the Institute can well operate with an
average travel ellowence of $115.00 per persen. Hence item A.of the budget should be $5750.00 and the total budget should he
$13,551.38.
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NARRATIVE PORTION OF A PROPOSAL FOR A GRANT TO
GEORGETOWN UNIVERSITY FOR AN IN-SERVICE INSTITUTE

PART I
1. THE HOST INSTITUTION

Georgetown University will be the host institution for the In-Service

fastitute and the staff of the Department of Physics will direct its academic

activities. The Georgetown University, founded in 1769, is the oldest Cath-

Olic institution of higher learning in the United States. The stately Healy

tower of the main building of the University overlooks a picturesque campus

around, the Potomac river to the south, and the Nation's Capital which has

grow around end beyond historic Georgetown. The Physics Department occupies

the newly built Science Center, which wes opened in the Fall of, 1962.
The University comprises the College of Arts and Sciences, Graduate

School, School of Medicine, Law School, School of Dentistry, School of

Foreign Service, School of Nursing, Institute of Languages and Linguistics,
School of Business Administration, Sumner School, Astronomical Observatory,

and Seismograph Station. The total enrollment is approximately eight
thousand. Cvurse offerings lead to Bachelor's, Master's, and Doctor's degrees

in most areas. There is an additional enrollment of 2,400 in the Summer School

of the University.

Seveval Institutes and Conferences, designed for the benefit of teachers,
have be-n conducted by the University in recent years. Particular mention

may b made of the In-Service Institute in Physics in 1961-62 and 1962-63;

Summer Institute in Mathematics every summer since 19593 Summer Conferences

for College Professors during 1960, 1961, ana 1962; a Teacher Training Pro-
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gram for Itallian-Colombian Teachers of English, sponsored by the Department
of Health, Education, and Welfare; a Conference for lative Teachers of Freneh,
under the H.D.E.A.

2. MAJOR OBJECTIVES

The Washington, D. C. metropolitan area has a larger concentration of
scientists per capita than any other similar area in the country. With such

4, large number of sclentifically-minded people» it seems obvious that many
of the children in the Washington area will have an interest in science fron
an early age. Considering the present and estimated increasing need for
scientists, these children should be afforded every opportunity to study in
the scientific fields. Thus, the education in science given in the Washington
area should be a model for the school systems throughout the country.

The Joint Board of Science Education, a group working under the auspices
of the National Science Foundation, is interested in the science taught at
all levels in the Greater Washington area. We have discussed our program of
the In-Service institute with several members of the Joint Board of Science
Education. Of the 188 high schools in the Washington area, 63 are explicitly
public Junior High Schools, 100 are public Junior-Senior High Schools, 44 are

public High Schools, 31 are Catholic High Schools, and 21 are private High
Schools. Among these there are 169 schools in the area where a Physical
Science course is taught. The majority of the teachers of these courses hold
& Bachelor of Science degree, but not in Physics.

With all these facts in mind, Georgetown University set out to establish
an In-Service Institute for secondary school teachers of the Physical Science
courses. The Institute was conducted in 1961-62 end again in 1962-63. The

number of applicants for the 1962-63 Institute was 73, more than we could ac-
commodate. Hence we decided that a proposal should be made to the National
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Science Foundation to hold a similer Institute for 1963-64. With our ex-

perience of the past two years, we now know how to direct our publicity to

the teachers who really want and need an Institute of this type. The demand

is greater than we can supply. The Institute will give a series of weekly
lectures the tenor of which will be aimed especially at the group mentioned

above that has had a minimal emount of instruction in Physics.
The basic plan of this Institute was drawn up in 8 series of informal

conferences between the faculty members of the Physics Department and certain

other Science Departments. The theme of the Institute has grow out of a

Conference for College Professors on Recent Advances in Astro-geophysics,
whieh we have held for three consecutive Summers and the two previous In-

Service Institutes.

The major objective is the upgrading of science teaching in secondary

schools of the area. Physics, apparently, is more difficult than other sub-

jects for the average school teacher. Teachers find that trying to learn

Physics by oneself from textbooks is all to ineffective. In the present

Space Age, the interest and curiosity of the secondary school student have

been sufficiently aroused in the problem of physics, and questions arise in
the classroom which the teacher cannot well answer with his conventional

training. The scientific accuracy of some of the widely publicized accounts

of physics and space studies is not what a professional physicist would like
it to be. A thorough grasp of the basic principles of physics today and of

their applications to problems of space will certainly help to make the

science teacher more effective and inspiring for the students.

The store of knowledge in the teacher is, we believe, more important than

adequacy of buildings and facilities, or abundance of visual aids, or even a

large number of method courses, Through an Institute of this kind we are pro-
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posing, we think we can be of the greatest assistance to the poorly prepared

teacher whose background is weak or whose training was completed long ago.

The course will be in the area of General Physics anf Modern Physics.

Special emphasis will be placed on applications to Space Physics. What we

are planning is not a repetition of the course in General Physics given to

freshman college students vho have less mature minds but more manipulative

skills in mathematics. All the basic topics in General Physics should be

thoroughly studied but a great deal more attention should be paid to the

developments of twentieth century physics since thie is going to be a ter-

minal, course in physics for the teachers. Problems and achievements cf the

current Space Age can he readily treated as the logical outcome of Classical
and Modern Physics. In view of the current massive effort of the Nation in

space conquest, an orientation of the physics curricula in schools in this

direction is of importance, all the more so in the Washington area where so

much of the space effort is concentrated.

While preparing for the In-Service Institute of 1961-62, two of the

members of the Physics faculty at Georgetown, contacted by telephone.a

large number of principals of Junior High Schools of the Washington metro-

politan area. We found that a telephone conversation was far more effective

than printed folders in acquainting teachers about the program. We also

learned what the teachers look for in a course like this. Physics, apparently,
is more difficult than other subjects like chemistry and biology for the

average school teacher. Physics today is so very different from what the

teachers were exposed to in their student days. Hence a college level
course in physics, with formal lectures, problem sessions ani laboratory

is of the utmost importance.
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At Georgetown, teaching at a high level is tradition. The University
will extend itself to inspire the teaching of the secondary school teacher

enrolled in the Institute. Furthermore, the University is renowned for its
Georgetown Forum which has as a primary purpose the establishing of a dialogue

between scientists and non-scientists. The Forum has been locally broadcast

over television every week for the past twelve years and is rebroadcast over

the radio from 175 stations across the country. The radio series is about

one and a half times as old as the television program. During the past few

yeers the University has been increasing its service to the teachers of

science as ig evidenced in the Summer Institutes in Mathematics end Physics

as well as in Astro-geophysics. The Annual Science Pairs for Weshington

schools have found a very willing and interested host in Georgetown.
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PART IZ THE ACADEMIC PROGRAM

1. SELECTDON OF PARTICIPANTS

The participants of the Institute will be selected from the Secondary

School Physical Science teachers of Washington, D. C., and surrounding

areas in Maryland and Virginia. The size of the Institute will be limited
to approximately 50 participants. Applications will be mailed individually
to every Physical Science teacher in the area and from the returned forms

the selection will be made by the Director with the assistance of the other

staff members according to the following criteria;
1. Is the applicant a Secondary School teacher of Physical Science?

An anewer of "Yes" will be necessary.

Does the applicant hold a degree in Physics?
An answer of "No" will be necessary.

3. Does the applicant have a degree in Science?

An answer of "Yes" is wanted, but not necessary.

Does the applicant have an interest in attending an Institute that

will cover topics mainly in the field of General and Modern Physics?
An answer of "Yes" will be necessary.

Preference will be given to those who show least formal instruction in

Physics and shortest teaching experience. Every attempt will be made to

keep the class homogenous.

2. PROGRAM OUTLINS

The proposed Institute will commence in the latter part of September,

1963, and meet Saturday mornings from 9:15 to 12:15. Each session will be
broken into two periods of 80 minutes each, with a twenty-minute coffee break
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in between. The last lecture will be given during the last week of May,

1964. The lectures will all be in the area ordinarily called "Physics"

and will be concerned with a number of points considered essential:

i. Fundamental Formal Instruction in Basic Physics
It is anticipated that textbooks covering a course in General Physics

at the college level and a course in Modern Physics at the same Level will
b@ the source from which the lectures will derive their topics. Problems

will be done during these lectures. Some problems will be suggested to

the participants for personal solution.

2. laboratory Assignments in Basic Physics

The Physics Department laboratories will be utilized by the partici-
pants in order to get them to handle equipment with which they are probably

not familiar. The General Physics laboratory, as well as the laboratorics

associated with the College Optics, Electricity and Magnetiam, and Modern

Physics courses will be used.

3. Demonstration Lectures Primerily to Aid Physical intuition

A number of times during the year, the last hour of the weekly session

will be given over completely to Lecture Demonstration. Not only will various
principles be shown by these demonstrations, but the participants will see

the work that goes into setting up a demonstration experiment. Also, the

participants will be given instruction on the production of similar demon-

stration apparatus. Demonstrations will also be incorporated in the lecture

sessions.

2. Integration of Mathematics into Physics Courses

A strong point of every lecture will be to show the participants how

the use of Mathematics will enable them to get across to their students the
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basic Physical principles. Thus, the participanta will be teught to

develop in their students a interest in Mathematics along with a in-

terest in Physics.

5. Blending of 20th Century (Modern) Physics with Earlier (Classical)
Physics
The textbook chosen will enable the lectures to skip back and forth

between Classical end Modern Physics so that units such as Mechanics will

include the Theory of Relativity, Electricity will include the e/m and

Milliken 011 Drop experiments, and Quantum Theory will be incorporated

into the Thermodynamics and Physical Optics section. The texts proposed

to be issued to the participants are:

A few selected paperbacks at relatively low cost.

Jay Orear, Fundamental Physics (John Wiley and Sons,
Inc., New York, 1901) $6.75.

Frank Verbrugge, eriments in General Physics
2 50.Burgess Publishing Co., 1

Throughout the course emphasis willl be placedon the applications to

problems of the Space Age, and the main Pindings of the rockets, satellites,

and space probes..will be developed along with the topics of Modern Physics.

The course will carry a total of six credits, three per semester.

3. STAFF

The course will be organized and run by Rev. Matthew P. Theksekara,

Associate Professor, Physics Department, Georgetown University. The demon~

stration lectures and laboratory experiments will be set up and run by

Mr. Ralph Regalbuto, aiso of the Georgetown University Physics Department.

The other members of the Physics Department Faculty will be called upon

from time to time. Two outside lecturers will also be invited.
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Some information on the staff members is given belows

The Director, Rev. Matthey P. Thekaekara, S.J., Ph.D. Johns Hopkins

University, Associate Professor, Physics Department, Acting Chairman,

1960-62, has been teaching in both the Physics and Astronomy Departments

of the University since 1957. During the cumers of 1960, 1961, and

1962, Fr. Thekaekara was the Director of a Sumer Conference for College
Professors on the subject of Recent Advances in Astro-geophysics. This

conference was sponsored by the National Science Foundation. Re directed

the In-Service Institute in 1961-62, 1962-633; and will be directing the

Summer Institute on the same subject in the Summer of 1963. He is also a

consultant at the Goddard Space Plight Center, NASA, on problems of anlar

simulation. Fr. Theksekera had taught previously eight years in India

and later at Jobna Hopkins University.
The demonstration and laboratory instructor, Mr. ]Ralph Rega buto,

Practical Physicist, has been associated with the Physice Department

since 1955. Mr. Regalbuto has been in charge of the acquisition, repair,
and preperation of all leboratory equipment, including that for the re-

search laboratories and the demonstration experiments for the General

Physics courses. His previous experience includes similar positions
held at the University of Chicago and Columbia University. Mr. Regalbuto

was the Secretary of the Chesapeake Section of the American Association

of Physics Teachers for the two year term 1960-62.

The other staff members of the Institute that will come fron the

Physics Department faculty have the following experience:

Dr. Charles Beckel, Ph.D. Johns Hopkins University.
Dr. Beckel is an Associate Professor of Physics and has been with
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the Department since 1953. During the 1957-58 academic year he

held a Fulbright Lectureship in Physica at Peshawar University,
Pakistan.

Ph.D. Harvard University.
Dr. Henierson is an Associate Professor and has been with the De-

partment since 1955. Dr. Henderson has had previous teaching ex-

perience at Williem and Mary College as well as in Turkey. In the

summer of 1959, Dr. Henderson was the Director of a Summer Confer-

ence for College Physics Teachers, under the sponsorship of the

National Science Foundation.

Dr. William Thaler, Ph.D. Catholic Wuiversity.
Dr. Thaler joined the faculty in 1960 as a Professor of Physics and

is at present the Chairman of the Department. He 1s well knowa for
his administration of the Government's "Project Argus" and the back-

Dr. Ralph Hendersou

scatter radar project.

All of the members of the Physics Faculty listed above, with the ex-

ception of Mr. Regalbuto and Dr. Thaler, have haf a minimm of eight years'

experience teaching graduate and undergraduate courses. The Physics De-

partment policy has been to allow a professor to teach each year at least
one course not previously taught. The policy has also been, whenever pos-

sible, that a professor will not teach the seme subject three years in

succession. Thus, the listed faculty members have each taught a majority
of the undergraduate courses and et least two graduate courses during the

past five years.

4. DEGREES

The In-Service Institute course in physics has been approved by the

Dean of the College of Arts and Sciences, Georgetown University, to carry
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a total of six undergraduate credits, three per semester. Participants

who take the course for credit will have to turn in weekly assignments

and lab reports and will take the semester exans, as is customary in

other undergraduate physics courses of the College.

The course is at the undergraduate level and, hence, no graduate

credit will be given. The undergraduate credit is helpful for two

categories of secondary school teachers, those who are working towards

a Bachelor's Degree with science major, or those who seek admission to

a Master's program and need more undergraduate credits in acience to

qualify for the program.

The Department of Mathematics, Biology, and Chemistry are also in-

terested in this In-Service Institute program. Some preliminary steps

have been taken for offering similar programs in these other areas.

During the summer of 1962 the four departments moved into the new $h.1

million Seience Building. The process of transfer has strained the

existing faculty to the utmost, all the more so since we are in the pro-

cess of a rapid development of the research program in all four areas.

During subsequent years one or more of the other departments will also
be in a position to offer an In-Service Institute program.

There is a heavy demand from'science teachers of the area for pro-

Grams of this type at Georgetown University. Courses of this type are

essential for the teachers for raise in their grades and salaries.

5. FACILITIES

The lectures and demonstrations will be given in the Physics Lecture

Hall of the new Science Building and laboratory instruction will be run

in the Physics Department's laboratories on the fifth floor. The Physics
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Department library, as well as the entire Science Building library, will
be availeble to all participants. The first balf of the weekly session

will be followed by a "coffee break" with informal discussion, questions

and answers, etc. The final hour will be utilized as a laboratory

period, for half the number, and for continuing group discussions, sol-

ving problems, setting up demonstrations, etc. for the other half.

Selected field trips, such as to the Naval Research Laboratory's re-

search reactor, are contemplated. Due to the day time schedule of the

participants, a representative sampling of all the scientific facilities
in the Washington area will be impossible. The University has euthorized

funde for expenses tc be incurred for two group picnics and for the

coffee-break of each Saturday session. These informal sessions have

proved to be very helpful in the two previous institutes.

The facilities of the new Science Bullding will be available for the

In-Service institute. In drawing up the plans for the physics lecture

hall and the leboratories, special care was teken to include all that edu-

cation in physics would require today in the line of leb experiments and

classroom demonstrations. With the completion of the New Science Build-

ing, Georgetown is looking forward to the beginning of a great era of

scientific cooperation with the world at large, but particularly with

the Washington Metropolitan ares. This will include, in the field of

teacher training, not only a combined In-Service Institute of the

various disciplines, but also a source of information for demonstrations

and teaching methods.

It was partly because we have these new facilities that, under the

auspices of the In-Service Institute of 1962-63, we conducted a full-day

Seminar on October 27, 1962, on Curriculum Developments in Science and
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'Mathematics. During the morning session Professor Gardner Lynn, Head,

Department of Biology, Catholic University of America, discussed "ABS

Biological Sciences Curriculum Study" and Mr. Robert Silber, Educational

Secretary, American Chemical Society, discussed "The Chemical Bond Ap-

proach." Both lectures were accompanied by movies of the respective

topics. The afternoon session was devoted to "Curriculum Developments

in High School Mathematics" by Dr. Malcolm Oliphant, Head, Department

of Mathematics, Georgetowm University, and "he P.8.8.C. Program in

Physics" by Dr. Robert L. Detenbeck, Director, In-Service Institute,

University of Maryland. A lively panel discussion concluded the day's

program. Considering the lerge number of science teachers and officiais

of the school systems of the area who were present at the Seminar, in

addition to the participants of the Institute, we believe the Seminar

achieved a great deal. We plan other similar functions for the next

year's Institute as well.
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i. INSTITUTE PROGRAM

The overall plan of the Institute, as explained in the original proe
exam, was to give a basic course in physics to junior high school teachers
ef science and mathematics. The plan was adhered to very closely. There
are a very large number of junior high schools in the Weshington Metroe
politan area and in nearby Maryland and Virginis where a course in physical
science is being taught. The majority of the teachers hold a Bachelor of
Seience degree, but hardly any of them have had physics as a major during
their undergraduate course. There is a high concentration of scientifie
caliyeminded people, thanks to the various federal agencies for scientific
vesearch. Hence, the children in the junior high schools naturally shew
a keen interest in problems of modern science. The teacher has to stimu»
late this interest and should, therefore, have a fairly good knowledge of
the subject. It was feit that a course in general physics, with emphasis
on recent developments, would be very useful to the teachers.

The group of teachera met in the Physics Auditorium every Saturday
morning at 9:15 for the lecture session. The lecture lasted for about an
hour and a quarter. A large number of demonstration experiments were pere
formed throughout the course. For the demonstrations, the abundant supply
of material available in the physics laboratory proved to be of very great
advantage.

The lecture session was immediately followed by a coffee break. The
Department ofPhysics met the expenses of the coffee-break. Profiting by
our last year's experience, we had the ceffeeebreak in the physics laborae
tory and not in the cafeteria. One of the members of the Institute, with
the help of the two Instructors, made all the necessary arrangements for
the coffeeebreak.

After the coffeeebreak the entire group split inte two sections. One
section returned to the Auditorium for a quiz session during which numeric
cal problems were solved or the teachers sought further clarification on
'points of special difficulty. The other section went to the physics Laborae
tory where the teachers themselves performed an experiment of the generel
physics level. These two sections alternated between the lab session and
the quiz session in successive weeks.
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The following is a list of experiments which were performed duringthe Institute:
i. The Vernier and Micrometer Calipers.

The Resolution and Addition of Vector Quantities.3. Torques.
The Measurement of Mass and Density.5. Centripetal Force.
Simple Harmonic Motion.

7. Gravitational Acceleration.
8. Moments of Inertia.
5. Young's Modulus.
10. Specific Gravity.
Mi. Specific Heat.
12. Expansion of Gases.
13. Resonance of Air Columns.
14. Obm's Law: AmmetereVoltmeter Method of Resistance Measurement.15. The Wheatatone Bridge.
16, The Potentiometer.

Electrolysis,is. Electromagnetism.
19. Computer Session © The E 101.
20. Triode Characteristics.2i. The Spherical Mirror.
22. Lenses e I.
230 Lenses - II.
261 Photometry and Efficiency of Lamps.

The Spectrometer.
Halfelife of Indium.

28. Computer Session.

25
26
276 The Diffraction Grating.

Since the setup of the experiments in the laboratory changed everyweek, each of the two sections had a chance of performing only half thetetal number of experiments.

The topice covered in the lecture sessions were the following:
Oct. 6 = Introduction: Whst is physics? Unita, mathematics and physics,science end society.
"Oct. 20 = Kinematics: Velocity, acceleration, compound motion, vectors,projectile motion, centripetal acceleration, earth satellites, checkingof units.
Nov. 3 = D ics; Newton's laws cf motion, the conservation of momentum,orce, the inclined plane, Atwood's machine, the simple pendulum and

Nov. 10 © Gravitation: Gravitational mass, weight and weightlessness,Kepler's laws; Newton's universal law of gravitation, derivation ofKepler's Laws.
Nov. 17 « Ancular Momentum and Enereys Conservation of angular momentum,

centereofomass, statics, energy, potential energy, conservation of
energy, gravitational potential energy, conservation of heavy particles.Dec. i = The Kinetic Theory: Density, pressure, hydrestatics, atoms an!
molecules, the perfect gas law, temperature, Avogadro's law, the kinetic
theory of heat, changes of state, the bubble Chamber, statistical mechanics.

simple harmonic motion.



Dec. 15.3 Electrostaties: Electronic structure of matter, concept of

Jan, 5 © Electromagnetism: Electric current, force between currents, magemetie field, force on a current, Ampere's law, theory of magnetism.Jan, 12 E ne Faeraday's law of induction, Maxwell equae
Jan. 19 Electrical Applications: Practical units, Ohm's law, circuit

Charge, Coulemb's aw electrostatic induction electric field, linescf force, charge distributions electric potential energy, electricpotential,

radiation.

theory, electronic vacuum tubes, radio end television, high energyaccelerators.

Jan. 26 © Semester Exam,

Feb. 2 = Wave Motion and Light: Electromagnetic waves, the electromagemetic spectrum, interference.
Feb. 10» Wave Motion end Light 3 Double slit interference, the diffracetion grating, geometrica optics.Feb. 16 ©Relativity The principle of relativity, the problem, of .theether, the Lorentz contractions. time dilation, the tvin paradox.Feb. 23 © Relativity: Einstein addition of velocities, relativistic

mechanics, general relativity, Mach®s principle, cosmology.

principle.

The hydrogen spectrum, the Bohr model, atomic

0

Mar. 2 uantum Theory: Summary of claasictal.physies, the photoclectricects, waveopar duality, electron diffraction the uncertainty
Mar. 9 « Atomie Theo The electron waves in a box the hydrogen atom.Mar... » Atomic Theo

structure,
8 The perlodic table of the elements, Xerayso

Ferma gas of electrons, thermionic emission, barrier penetration,electrical conductivity, superfluidity, semiconductors,
= Nuclear Phsyies: Properties of nuclei, radioactive decay,sotopes, biological effects of radiation.Apr. 20 © Nuclear Physics: The nucleonenucieon force, structure of the

nucleus, nucicar fission.
Apr 27 © Nuglear Physics:bility of scientists.

action, antlematter.
May il = Particle Physics Antieparticle symmetry, the thirty elementaryparticles, nonconservation of parity.

Mar. 23 Atomie Theo
Max. 30 The Structure of Matters Molecular theory, crystalline solids,

May 18 « Particle Physics Summary of the conservation laws, problems forthe future,

May 25 = Semester. Exam.

Ag 6

Nuclear fusion, cosmic rays, social responsic
Physics: Introduction, beta decay and the weak intereMay 4May & « Particle

The textbooks used in the Institute were

Jay Orear, Fundamental Physics, (John Wiley and Sons, Ince,
New York 1961).

Frank Verbrugge, Experiments in General Physica, (Burgess
Publishing Cee, Minneapolis
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The perticipants of the Inatitute had full accegzss to the departe
mental library. Several reprints published by fhe American Association
for the Advancement of Science and a large number of papereback beoks
were distributed to the participants. These latter were helpful for the
term papers which several of the participants prepared during the Pau)
Semester.

The course started in the fall of 1961 with 59 registrants. At the
end of the fall semaster the registration dropped to 39. During the
gemaster there were ae few more vithdravals from the coursee The ineService
Institute closed with a total of 33 registrants.

On October 13 waa the Dedication of the New Science Buiiding and
hence no lecture session could be held. Two laboratery sessions were
conducted on that day. On October 27 was held a for teachers of
physical science and selence supervisers of the Washington Metropolitan
area. Four distinguished speakers were invited from the outside te ade
dresa the participants of the Institute as well as the guest teachers who
attended the Seminar on four major tepies of science education: The new

-

biology courses, the new chemistry courses, the new mathematics program,
and the new physies program. Duvng the afterneon was held a panel dige

SensR&P?

cussion when the teachers had occasion to raise questions. concerning. the

All those who completed the course satisfactorily during either semese
ter were given three ugdergraduate credits per semester. These credita
can be applied towards their teacher certification or for making up dae
ficiencies in their undergraduate scie.

2 STAFF ASSIGNMENTS

The Director of the Institute and the Lecturer for the morning
sions Was Rev. Me P- Thekackara, S. J., Associate Professor, Department
of Physics. Father Thekaekara's research field is atomic and molecular
spectroscopy. He was the Directer of the Summer Conference for Celiege
Professors on "Recent Advances in Astroegeephysies" held during the sume
mers of 1960, 1961 and 1962. He ig also directing an Undergraduate Reo
search Participation Program under the National Sclence Foundation anne

mer Institute.in Thysies, Sponsored by' the Natidnel Sclenee Foundation for

years under thesorship tyo
three yoarsof Bis fox

acience teachers! during the Summer 1963.

The Demonstration Experimenta which formed a distinctive feature of
ous institute were prepared by Ralph A. Regalbuto, Practical Physicist,
Department. of Physizs, Mr. Regalbuto had previously been Lecturers
Assistant at Columbia University, 19291967, and later Laboratory Supere
visor, University of Chicago, 1947-1956. His many years of experience in-
developing original demonstration models for ecilege physies classes
proved ta be a great asset for the IneService Institute.

The laboretory sessions were conducted by two Instructors, Mr. Louis
Le Basia; Ba iege) and Mr. Louis I. Derry (B.S, Provie
dence College). Each Instructor had under his direction for a given exe
periment a group no larger than 14, so that a great deal of personal



attention could be given to the participants. Mr. Massa and Mr. Derryare greduate assistants in the Physics Department. For grading the
weekly assignments, the Institute had partetime help from another gradueate assistant, Mr. Paul E. Dalbec (M. S., University of Notre Dame).

Since ours was a concentrated course in physics, it was not cone
sidered advisable to devote any of the Saturday sessions to visitinglecturers. We had planned to cover a good deal of difficult material
during the limited number of days, and hence the lecture sessions were
held every available Saturday.

3. SELECTION EXPERIENCE

Brochures about the In-Service Institute were mailed cut to all
teachers of physics and of general science in the Washington Metropolie
tan Area, in nearby Maryland and Virginia. A total of 2300 brochures
were distributed through the mailing service of the National Science
Teachers Association (1201 © 16th St., N. We, Washington 6, D. C.).
This form of publicity proved highly satisfactory.

We received about 100 inquiries about the Institute. Of these,.
73 sent in applications. On the registration day only 59 were present,
but 6 of them dropped out during the first three weeks, one because the
course was not sufficiently advanced, and the others because it waa too
advanced.

Of the 59 who registered for the course, 5 did not have any degree
qualification, but had taken several summer courses, 43 had a Bachelor's
Degree, and 11 had a Master's Degree. The subjectefield distribution
among the 54 who had a degree was as follows: Administration -
Biology = 13; Chemistry © 5; Education - 13; English ~ 53 General Science - 10;
Home Economics = 1; Languages = 1; Mathematics © 25 Nursing « 1; Philosophy + 15
Zoology - 1. Thus, of the 59 fall registrants only 49 percent had a degreein any area of physical science, though all the registrants were actually
teachers of physics or general science.

Many of those who registered for the program were from rather distant .

places in Western or Eastern Maryland, from Baltimore, from Southern Mary-
land and Virginia. The car pools were not always easy to arrange. We hed
a large number of dropeouts from among these who came from long distances.

One major drawback was that in the budget originally proposed to the
National Science Foundation we had asked for 50 Travel Allowances at an
average of $28.00 each. This amount was approved in full by the N.S.F.
A more realistic figure would have been $165.00 per participant. We had
73 applicants. The average one-way distance of the residences of the ape
plicants from the Georgetown University was 33.7 miles. The distribution
-O£ applicants according to mileage distance was as foliows:

Between 1 and 5 miles 8 applicants
Between 6 and 10 miles 24 applicants
Between Il and 25 miles 10 applicants
Between 26 and 50 miles 15 applicants
Between 51 and 100 milese 11 applicants
Over 100 miles 5 spplicants

We had stated in the brochure that applicants from Washington, D. C. and
adjoining counties in Maryland and Virginia would be preferred, since the



total travel allowance budgeted per week had been $40.00 only.

eunferential area.
there would have been fewer drop-outs.

4. PARTICIPANT ROSTER

There should
have been a better assesament of the needs of the teachers in a larger cire

I€ so, ve vould have elicited more applications and

The following table gives the name of each participant and current
home address together with information as te: fa) teaching sasignment
(school and subject) during the Institute; (b) degrees held at time of ape
plication; and (c) credits earned in the Inetitute.

No sequential program for teachers has yet been startedundergraduate Level.
at Georgetown University.

Degrees

Sr. M. P. Canda us Baller, Archd ocese of Wash.,
SeSeN.Deg 1602 Morris Rd., Elementary Sch.Teacher
S.Ees Wash. 206 D.C.

Sr. Catherine Michael
Barna, SoN.Deg 961 NGG

Capitol Ste, Wash. 2

Sr. Maria Burgsn,S.SoN.De
112 Eo Second Stes Frede
erick,Md.

Jan Carnell, 1913 G.Ste,

David G. Caughey, 709
Chalfonte Alex.,Vae

Sk. Maryann Chichester,
SeSeNeDog 112 Ee 2nd Ste
Frederick, Md.

Carl T. Contee, 2639
Bowen RdogSeEeg Washes
De Ce

Eliz. Ke Corbin, 3940
Penn Ave. Wash.D.C.

Richard Monree Counts,
1389 F. Wash.
25 DC.

Sr. Maxie Ellene Daley,
SoSoNoDey 7572 Mariboro
Pike, Washo 28, DeC.

Norfoik Catholic high,
Yash., Math Teacher

St. John High School,
Frederéak, Md. B 7eh GEo 9
Sefience and Math.

B. SeoMeAc

Hebrew Academy of Wash.
Jz. He Se Selence

Arlington Public
Scheels, Arl.,Vae
8, Gene Science

St. John's School ,Frede
Gene Sciences

7, 8, 9 grades.

D.C. Recreation Dept.
Reereation Specialist
General Seience

Alice Deal Jr. High,
Washe,DeCo, 7, & grades,
general science

Hart Junior High Scho
Wash.,D.Ce, General
Selence

Parochial school system,
Washes Deon Grade 7.

All eredits are at the

Credits
EarnedHeldName and Address Teaching Assiennent

3f3 .

343BeSe

360

Bode 6/0
Wash. 65 D.C.

AeBo 0/0

BoSe 3/3

BoSe 3/3

BeAc 3/3

BeSe 3/0

BoAo 0/0



John J e
Naw

Darnaby,Jy-; 1e0r
Dunwich Garth, Lutherville,
Mdo

Sr. Maxie Jerome Donovan,
SeGeg 4214 Saul ene
sinston, Hide.

Ser. Joseph Beatrice Eyle,
R.N.,leonardtown, Naryland

Rebert F. Frantz, 6013
Carter AGBes Bait. 14, Md.

Homer B. Goren, 3020 Mane
hatten Ave., Balto.15, Mde

Donald C. Green, 744 Girard
Wash. 1, DC.

Nerman Grossman, 3563 Flane
nery Lane, Balto. 7> Hae

Aurara Ste, Easton, Md.

Frenis W. Hoffman, 13004
Grenoble Dr.» Reckville,id.

Joseph F. Horvath, 3320 W.
Regers Ave., Baito. 15, Md.

Robert E. Hughiett, 3810
Glenarm Awe., Balto, Md.

Emmett A. Hutcheson, 460
Glen Carlyn Dr., Falls
Church, Vao

Earl Be Jackson, 732 Demis
Ste» Saliabury, Hide

Wash. 7, De Co

Dagrees

Baltinore County Bd. of Edue Edo
Seience and Meth, 8, 9 gk.

Cedits
OM Held

343

Holy Redeemer School,
Kensington, Madey 7 go

Bee Mavy"s Academy, Leonards BeSe 3/3
town, Milles Summer Sche at
Cheni stry
Talmudical Acadeny of. Balto.
Seience, 7, & and 9.

3/3

Balto. Pub. Schools 190,
Gen.Seience, 7 = 8 grades

BeSe 3/3

D. C. School Syatem, Gen.
Science, 7 @ 3.

BeSe 070
St.

The Summer Selence Center,
Selence for Children

BeSo 3/3

Talbot County Bd. of Edties
Easton, Md., @ Science.

Hendon, 229 Se BeSe 3/3

Montgomery Coumty Bd. of Edu.
Jv. HeS. Science, 7859 gre

0/0

Balto. County Bd. of Educ s
Science, 10, 11, 12..

BoSe 3/3

Balto. County Dept. of Edutes
Seience, 9.

BeSe 3/3

Fairfax County Scheel Board,
V@e, Ch. of Deptes 8th grade
selence.

AcBe 0/0

Wicenico County Bd. GE Edue,
salisbury, Mdey He Se Science
and Math.

BeAc 3/3

Holy Trinity School, Waahe,
DeCes 8 grade, Seience.

Sr. Mary Alberta Kirby, BoSo of0
ReSeMe, 3513 No StegNWe

Mother Cecile Kavai, Re Marymount Junior School.
2807 No Glebe Rde, Avlington, Arlington, Vaeg Sy 78 8

3/0

Vae

Reve Daniel Kirk, 14th &
S. Dakota Ave.gNeEe, Wash.
17, DC.

geo science

Priory School, Gen. Science,
5.

AoBe 0/0



berg, ReSeHelleg 2807 Ne
Glebe Rdo» Arlingten,Va.

Lawrence Eo Knight, Rt.3,
Box 303,
Bay, Annapolis, Md.

Francis Ro Koses, Box 2857,
Easton, Maryland

Ruth S$. Lav, 3302 Springs
dale AV@eg Balto, Mde

Jack Leddon, 4371 Shamecck
Av@eg Balto. 6, Md.

Judith B 1307
Leesburg Court, Alex.Va.
Sr. M. Joleen Liebeck,S.Se
NeDoy 7542 Maxlboro Pike,
Wash. 28, D.C.

Richmond, Gen. Seience

Pub. Schools of Anne
Arundel Co., Science 54

Talbot County Bd. of Edue,
Gen. Science 9.

Bd. of Ede, Balto.Co.yi.
Gene Séience 5.

Balto. County Bde of [dues
Maes Parkville Jr. He So
Gene Seience S.

Blex. City Seh. Bde» Gen.
Science and Physies, 9,10.

Parochial Schcol System,
Washeg De Cen Selences
FRementary

Sz. Mo Annicia Ling,S.S.N.D., Parochial Seheol System,
7532 Marlboro Pike, Washo
286 DC.

Marjorie Lundegard, 609
Blair Rd., Falis Chureh, Va.

Werton R. MeCray, 713 Exeeo
ter Hall AV@es Belto. e

Margaret R. HeCrea, Porpoise
Creek Farm, Trappe, Hd.

Flora J. MeMillan, 2935
Presbury Ste, Balto, id.
Sy... Rose Martin Morand,
4214 Saul Rd., Kensington,
Md.

Louis R. Perkins, 810 Kene

Sx. Me Ruth Phillips,S.S.
N.D. 7512 Marlboro Pike,
Washe De Ceo

nedy St., Alec, Vao

Wagho, De Cop Ht. Calvary
School, Seience, Rilqmentary

Flint 3211 Phivate School,Va.,
Physics, Mathes, 8, 11 and 12.

Baltoe County Ode of Edite,
Hereford JreoSre He Seg
Sefence 7.

Talbot County Seheol Board,
General Science 7.

Bd. of Edue, Balto. County,
Md.» Science amd Math. 7, 85.

Archdiocese of Washe, Holy Reo
deemex, Kensington, Mde
Science 8.

Dunbar High School, Wash.,
Do Ce, Physics 11, 12.

Perochial Sehool System,

Decrees

BeSe

BeSe

BeScaMoSe

BoSe

Se

Wesheg D.C. Elamentary Sciente

Alex. School Bde, Science 9. AvB.oEd oMe

Ceadits
Neme and Address HeidTeashin: Assi as

Bethe oeJosepha Marymount Sehool, Dioceses of

BeSe 0fo

ofo

3/3

0/0

0/0

3/3

3/3
2

3/3

BoSe afo

0/0

Be a/o
Washes, D.C.

ofo

Phyllis Me Ring, 578 Keno 3/3
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Name and Address
Sr. Regina Ritter, S.Ces
4212 Saul Rde, Kensinge
LON, Mde

Sx. Derothy M. Ruther,S.Ce
572117 Saul Rd., Kensington,

Se. Marie Paul Schlairct,
C.SoCeq 5811 Riverdale Rde,
Riverdale, Md.

Edvard Ge Selimayer, Baro
den Rd. & Summer iLL Dress
Phoenix, Hd.

Donald B. Shahan, Route #5,
Hagerstoun, Md.

Relen C. Sheehan, 3810
Wexford Driva, Kensinge
Cons ido

Sr. Anne Richard Sherry,
2800 Ne Charies Stes,
Balto, Md.

Sx. Pauline Sveency, 2800
N. Charles St., Balto, Md.

Grace J. Tigani, 707 Hudson
AvGs, Takona Park, Md.

Olive Van Doren, Box 221,
Route 4, Vienna, Va.

Sr. Teresa Loulse Walker,
S.GeNeg Leonardtown, Md.

Sx. Roberta Marie Watson,
941 No Capitol Sto,

Washes

Sr. Maric Bernard Whelan,

Clava Williams, 705
AvGey Chevy Chase, Hd.

Thomas A. Wisner, c/o A.J.
Fortin,Srey Hollywood
Shores, Md.

Lorenzo A. Woodhouse, 1431
Roxanna Rdas N.We, Wash. De Co

Degrees
Ueld

BeSeaBeAos

Credits
. Toad Assi C: Earned

+ s Keno
Hdes (G.6 subjects;

Holy

Holy Redeemer School,
Grade 7. Seience

Ss.

Md.

St. Bernard's School, Selence,
7 and 05.

3/3

Dept. of Edu., Balto.County,
Heed, Selence Dept. $2 0

BaSe 3/0

Wash. Coe, Maden Bd. of Edus
Science 7.

BeSe 3/0

Holy Redeemer School, Mde,
Gen. Science Te

0/0

Seton Tigh School, Balto, Md.,
Physics 12.

Behe 0/0

Seton High School, de» BeSe 0/0
Gen. Science 5.

Montgomery County Bd. of Edu.
Earth Science 05.

BeSeohleDa 0/0

Fairfax County There Inter=
mediate Sche, Gene Science
7 and &.

BeSo 3/3

St. Mary's Academy, Leonarde BsSeonw

FOUR, Mdes Gene Science 9
Edo 3/3

Notre Dame Academy, Washes,
DeCo, Math 10, 11, 12.

heBe 3

Parochial School System,
Science 8.

BeAo 0/0
7512 Marlboro Pike, Wash.

Montgomery Co. Bd. of Edu. BoSenkde 0/0
Jv. High Seience.

Hollyvoed Jr. High, Selence Bohe 3/0
5.

Bd. of Edu. 9 Balto, Mle»
Gen, Selonee 9.

3/3



Se ADMINISTRATION

The participants were on the campus only one day per week in the morne
ing. Hence the opportunities fox advising were Limited. The major part
of advising wae dene during the informal ceffeeebreak after the lecture
sessions

After the coffeecebreak, the participants divided inte two groups.
The group which remained on the fifth fleer fer the experimental sessicn
had with them three Instructors, who were readily available for further
digeussion on any cf the teples discussed during the ieeture. The other
gxoup, whieh gethered in the lecture hall for the quiz seasion and diacuge=
gion period with Fr. Thekackara, also had abundant opportunities for ine
formal discussion.

One of the special features of the presxam wes a Seminar in the new
high scheol courses in mathematics and science which was held in the Audie
torium of the new Sefence Bullding at Georgetewm University on Seturday,
October 27, 1962. The purpose of the meeting vas to acquaint teachers with
the new developments in the teaching of selence and mathematics, their gene-
sis and objectives, and any matter the invited speakers may deem approe
priate.

There was a formal presentation of about one hour followed by a short
discussion peried on each ef the four subjects t mathematics, physics,
chemistry, and biology. The formal taika were given by the following
speakexs, men who were intimately familiar with the varied aspects of the
new developments

PHYSICS: Dr. Robert L. Datenbeck
Physics Depaxtment, University of Maryland

BIOLOGY? Dr. Gardrer Lynn
Biology Department, Catholic University

MATHEMATICS Dr. Maleolm Oliphant
Mathematies Department, Georgetown University

CHEMISTRY: Dr. Robert Silber
American Chemical Society, Washington, D.C...

The meeting began at 5534 AeMe Dx. Lynn and Dr. Silber apoke at the
morning seasions; Dr. Oliphent and Dr. Betenbeek in the afternoen. About
SO teachers and school supervisers of the Washingten Metropolitan Area
and 50 participants of the In-Service Institute attended the Seminar. The
Seminar was qesponsered by the Institute and by the Department
of Education of the Archdiocise of Washington.

On April 20, 1963 we had a combined field trip and picnic, when the
participants paid a viait to the Geddard Space Flight Center. The exe
hibits, special lectures, and movies which the Space Centar had arzanged
for the day proved particularly vsluable, since emphasis on space physics
was a special feature of cur academic program.

Tuo of the lab seasiongs were devoted to the Burroughs © 101 computer.
The participants gained some familiarity with the working of a computer.



5. EVALUATION

In certain respects the Institute achieved fully what we had exe
pected of it. About 60 scfente teachers who had had little or no formal
instruction in physica underwent an intensive training in the subject.
Unless the teacher has a thorough knowledge of the subject, it ie impoge
Sibic for him to give a clear and accurate presentation te this class.
Wrong concepts and fallacies implanted at an early stage will wot easily
be correeted. Thus the primary purpose of the Institute was achieved.

. Georgetown Univeraity alse reaped a certain amount of benefit fron
the program. For a large mimber of teachers, Georgetaum had been just a
name for an exclusive residential area of the sity and the University an
histerie institution which belongs rether to the vhole nation than to this
Netropolitan area. Since ve have no Department of Education or any regue
lag teacher training program, the contacts between the University and the
schools in the area have to be festered by special programs of this type.

eontacts can naturally be beneficial te the scheols and to the UnieSuch
versity.

Toward the end of the Spring Semester a brief questionnaire wae dise
tributed to the participants. A detailed analysis of the replies is, in
our opinion, the best possible evaluation of the Institute.

Question What vas your source of Information about the Institute?

Ansver: Felder received in pergoval mail = 61%: NoSoFo Brochure « 215%
Other sources, namelyg infomation recelved through the superintendent of
one of the seheol systems, or other officiala cf the eduestional department eo 16%.

Question Was the timing of the lectures convenient fer you?

Answers Yes. © 100%

Question Did your travel expense exceed the N.S.F. travel allowance?

Answer 5 Yes 55%3 No @ 45%.

Question: Do you feel that the time was correctly apportioned between
lectures, lab seanions, and quiz sessions?

Ansuer Yes. 100%.

Quastion Mention three or four topics which you thought most profic
table for your own teaching.

Anawers The replies were quite varied. The structure of the atomsall of the topics, eapecially the secomi semester; atomic theory, wave
motion and light; electronics and nuclear physics; quantum mechanics and

satellite orbits and other apolications of mathematical phyaics.
Almost every major tepic was singled out by one or another. On the whole
the preference was for topics in medera physics.

Questions Mention one or two demonstrations which you think were
most helpful.

Ansvers The ansuers were quite enthusiastic. One said ail about
Beye whee f+

g
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about simple harmonie motion seemed more zeadily adaptable. One said
that he has already adapted several of the experiments for hia classes.
Another said, "I have obtained the high schgol abridged seund records
and hepe to get an oscilieacepe. Many demonetrations I liked require
equipment which, at present, is lacking in our

Question What areas in physics weuld you have Liked to be stressed
more?

Answers The answers covered ¢ very wide spectrum. Almost avery
area in general physics, mechanics, heat, Light, sound, electricity and
magnitiem, atemia theery, nuclear physics, vag singled out by at least
one of the teachere. Several would have liked a more detailed treatment
o£ evties and scund. Seme regretted thet the problems im electsicity acd
maprotism were passed ever a0 rapidly. The majority of the teachers showed
a atfong praferance te modern physics, especially phyaiee of the nucleus
and of elementary particies. Tt was a revelation to sote that two of the
teachera wanted mechanics te be treated in greater detali .

Question What areas should have been stressed less?

Angers Nearly half of the reapondents left this question unan=
vexed, which would seem te show that the program was, om the whole, well
balanced. Several said that they found all the tepics sufficiently ime
portant. A fow mentioned that they would have preferred less emphasis on
classical physies. One wrote, "Te take more time for electricity, elece
trenies and modern physics. The intreductory chapters on length, time,
and easier classical physics could have been streased lesa."

Questions Have you any suggestions for improving the informal program?

Ansvers The answers were, on the whole, enthuslastie. Several
didn't have any suggestions for improving the infexmel pregram. A few
said the coffeeebreak and the parking facilities and the rest were very
satisfactory. One wrote, "Just re-employ Mrse Van Deven and Mr. Massa
as and eeffeeemaker. They were But te balance the
picture, another wrete, "Deughnuts se better than cockiee at thet time of
day. The cookies were excelient, however. e

Question How well do you think this Physics Institute hes achieved
the general aims of the NoS-F. in sponsoring Institutes
of this type?

Aasver? Almost every: one of the replies was worth noting. A few
typical replies are given below

"Perhaps more demonstrations end/er experiments that eculd be used in
a high school course in physics would appeal more to hich school teechere.

"Very well. The aubject matter was very well adapted to the teacher
of seience."

aYery well, One of the most profitable and enjoyable I have experienced.
"As the general aim of the N.S.f. is to increase background knowledge,I think this Institute did very well.""{ was very pleased with this Physics Institute singe it brought me

up to date on many topics of modern physics. n"I believe the goal of the N.S.F. is improvement in the teaching of
science. I do ust sae how anyone could tise the course and not do a much
better job in hie teaching.



"Better than most. This Institute really explained to us what ve
wanted to know.

7. RECOMMENDATIONS FOR THE FUTURE

Mere effort should be made to familiarize the principals of schcole
and the science teachers with the IneService Institute program. This can
be dene partly by the colleges establishing better contacts withthe schools
in each areae More nationwide publicity will alse be helpful.

The courses should be better adapted te the needa of the teachers.
The coliege teachers are generally se accustemed te students of a partie
cular age group that they de not always realize the problems of a group
of men snd vomen whe axe more advanced in age, are more heteregenscua in
their academie background, have more mature minds but less ability to abe
sorb quickly new ideas and methods.

Perhaps a case can be made for making the ImeService Institute finane
cially a little more attractive to the participents. Doubtless, there are
valid reasons why the budget provision per participant should be lese at
an IneService Institute than at a Summer Institutes however, one would
wonder whether the disproportion should be so very great. The regular
selary of many of the teachers is inadequate and they seek to augment their
incom through extra work on Saturdays. Attendance at an IneService Instia
tute would entail fox them the lesa of this added income. I€ for the Sumo
mer Institutes the justification for the stipend and depemiency allowance
lies in the loss cf the summer salary, the game justification exiats to
@ certain extent a for the IneService Institute.

8. ADDITIONAL COMMENTS

Im this last section of the Report, we think it would be appropriate
te let the participants themselves tell us what they think of the Inc
Service Institute. They are all teachers with aeveral years of experience.
Their analysis of the problems of their students and their own felt needs
in the area of seience teaching, is highly informative. A few selected
excerpts from further comments which they offered are given below:

"Just to say that you and your staff did an exceilent job and I am
most grateful for the time and cffort you spent on my behalf."

"This course was most beneficial to me. I enjoyed the Lectures and
the lab experiments. I enjoyed hearing about recent advences in the field
of physics."

"This course has been very profitable. However, I felt that with ny
assignment this year, I did not have sufficient time to give to the physics
course.

"I feel this course was of great adventage to me in that it brought my
knowledge up to date in recent developments in physies. I was particue
larly impressed with the facilities and lectures offered in this course.

"The course was really most interesting and profitable and well
worth the effort and time. The instruction was excellent. (Often they
vere lectures with not too much chance to ask questions). The instruétor
had excellent command of the subject matter and infinite patience. He
made learning an adventure, was particularly adept in making the complex
relatively simple and understandable. My teaching has improved measureably
as a result of this course. Thank you for this opportunity.



#

@ IneServiceAs a £inal comment, ome micht edd that the Inetitute
£ilis a need. The teachers need to bring their knowledge up te
dates Physical eclences aye advencing at a very rapid rate. Tre texte
books they had used when at school sre now out of date. Theives is
very poorly paid profession, but most teachers are dedicated to their
Jobs o They seize avidly opportunities which are offered them fer selfe
improvement, Even working against heavy handicaps, sacrificing their

weekend vest or foregoing the additional imcone which they
may get from partetime work, they come for these Institutes. And bee
cause they are 54673 intent en improving thelr Ilnewledge, they get a great
deal out of the esurse. The ineService Institute is very necessary for
the strengthening of selence education in our schools.

e & & &
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OBJECTIVES

The Department of Physics of Georgetown University offers for the

third year in succession an In-Service Institute in Physics under the

sponsorship of the National Science Foundation.

The Washington, D. C., metropolitan area and nearby States have

a larger concentration of scientists per capita than any other simila

area in the country. The average teacher whose formal instruct

in the Sciences was completed many years ago, needs to keep abreast

O
N

of the rapidly developing subject in order to inspire and motivate

his charges. He or she needs an academic stimulus beyond what is

given by a heavy schedule of teaching familiar topics.
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Aspects of recent progress have elicited popular interest to an

unprecedented degree. The scientific accuracy of some of the widely
publicized accounts of the Space Age is not what the professional
science teacher would like it to be, In classroom discussions, ques-
tions come up which teachers often feel they cannot handle adequately
with their more conventional training. The current progress of

Physics is such that textbooks become rapidly obsolete, and media
of mass communication supplant textbooks and journals even for the

professional scientist.

The In-Service Institute has been planned to meet these deficiencies.
The course will try to blend classical physics with modern physics, and
will lay due emphasis on the achievements and problems of the Space
Age and the satellites. The formal lectures will be supplanted by
class room demonstrations, laboratory assignments in basic physics,
and sessions for group discussions and for solving problems. A mini-
mum of mathematics will be expected from the participants of the

Institute.

ELIGIBILITY

All teachers of general science or physics are eligible. The course

School in the private school system. The academic level of the course
is that of a first year college course in physics, but with a much

wider coverage of subject matter and less stress on mathematical
deductions.

Only 50 stipends are available. Teachers who are not determined
to take the course for both semesters should not apply, lest others

deprived of their chance for participating in the institute.

ALLOWANCES

Tuition: Each participant is granted a scholarship which covers tuition
and other fees.

Travel: A travel allowance of up to seven cents a mile per round trip
from his home to the University will be given out of funds

provided by the National Science Foundation.

The total amount budgeted will be adequate for paying full travel

stipend for participants from the District of Columbia, the States of

Maryland and Delaware and from most areas of Virginia.
The Institute will arrange car pools for those commuting from long

distances.

Books: The National Science Foundation also provides $10.00 per
participant to cover the cost of textbooks and laboratory
manual.

In addition, the University has authorized funds for expenses to be
incurred for two group picnics and for the coffee break of each

Saturday session.

FACILITIES

The lectures will be held in the Physics Auditorium of the Science
Building. The laboratory periods will be in the General Physics Lab
on the fifth floor of the same building. The facilities for laboratory
assignments and lecture demonstrations have been considerably

increased by moving the Physics Department from the Healy base-
ment to the new quarters in the $4.1 million Basie Science Building
which was opened in the fall of 1962. There is ample parking space
available near the building.

THE ACADEMIC PROGRAM

The Institute will meet every Saturday from 9 a.m. until 12:30
p.m. The first meeting will be on October 1 2th.

Topics for the first Semester will include Mechanics, Satellite Orbits,
Kinetic Theory, Electricity and Magnetism, Electrical Applications,

During the second Semester the course will deal with Wave
Motion and Light, Relativity, Quantum Theory and Wave Mechanics,
Atomic Physics and Spectroscopy, Physics of the Solid State, Nuclear

Physics and Particle Physics.
The text book for the course is Fundamentals of Physics by Jay

Crear (John Wiley}. Additional mimeographed notes and selected

reprints from ''Scientific American" will also be provided.
After a lecture session of about 90 minutes and a coffee break,

the participants will be divided into two groups, one for the fabora-

tory experiments and the other for the quiz period. These two

groups will alternate during successive weeks.

The participants may fake the course for credit if they choose to
do so. The course carries a fotal of six undergraduate credits, three

per semester.

STAFF

Rev. M. P. Thekaekara, 5.J., Associate Professor of Physics; Ph.D.,
Johns Hopkins University, 1956; has taught in the Department of
both Physics and Astronomy at Georgetown University since 1957;
directed the N.S.F. Summer Conference for College Professors on
Recent Advances in Astro-Geophysics during the Summers of 1960,
'61 and '62; and two In-Service Institutes in '61-'62 and '62-'63;
Specialty, Spectroscopy and Space Physics; will be conducting during
the lecture sessions of the In-Service Institute.

Mr. Ralph A. Regalbuto, Practical Physicist; has been associated
with the Physics Dept., Georgetown University since 1955; Specialty,
Practical Physics demonstrations and teaching aids; will be in charge
of setting up the demonstration experiments for the lectures and

planning the lab experiments for the Institute.

Two senior teaching assistants of the physics department will assist
at the lab and quiz sessions.

APPLICATIONS

An Application Blank is provided on the end panels of this folder.
Please tear it off and mail it fo:

Rev. M. P. Thekaekara, S.J.
Georgetown University
Washington 7, D. C.
Telephone FE 7-3300, ext. 670

no later than September 24, 1962.

Selection of participants will be announced on September 30th.
Registration will be on October 12th,
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SN-SERVCE INSTITUTE IN Paysics - 1963-64

GEORGETOWN UBZVERSTLY-WASHDIGION 7, D.C.

The following is a provisional ist of participants. Those from the sane
exea have been grouped together. After each name are given in parenthesestwo telephone numbers, those for sehool and home respectively.

CARNELL, Miss Jan, 2006 N. St. HoWe, Yeshington 6, B.C. (va @- 16021
336-2644

MAGUIRE, R.S.M., Sr.Joseph Mary, 3513 N St. W.W., Washington 7, D.C.,
(8B 7-2888;FE 7-2b88)

PERPETUA, R.S.M., Sr. Mary, 3513 N. St. H.W., Washington Ts B.C.
(FE 7-2848; FE 7-2488)

WATSON, Mrs. Deborah Elizabeth, bk5 Kenyon St. H.W., Washington 10, D.C.»
EARLES, Mre. Marion D., 123 Peabody St. N.W., Washington 11, D.c.,

(HA 8-6000; TU 2-8505 )
CROWLEY, Miss Patricia, 55028 Hawthorne Place N.W., Washington 16, D.C.,
RODEK, Sister Mary Antoinette, Sta. Paul and Augustine Convent, 1715

15th St. H.W., Washington D.C., (AD @-9116; DE 2-3787)
SAUBDERS 3 Miss Herlene N., 431 Buchanan St. N.W., Washington, D.C.,

(NA 8-6000; TU 2-2337)
WALKER, Mr. Sanfora Lafayette, lst and Tf Streets N.E., Washington 2, D.C.,

(HA 8-6000 Sehool)
BOWERTON, Mies Lueille M., &818 Ft. Totten Drive, N.E., Washington,
DIGGS, Mr. Thomas M., 13119 Otis St. B.E., Washington 17, D.C.,

(BA 8-6000; LA 9-064)
COLLINS, Mr. Paul L., 1006 Douglas St. N.&., Washington, D.C.,

(WA 8-6000; 529.2209)
SMITH, Mrs. Elisabeth S., 1103 Valley Ave. S.E., Washington, D.¢.,( BA 8-6000; 562-2741)

BRYANT, Miss Bettie, 7303 River Road, Bethesda, Maryland, (365-5300; same)
FUERZER, Sister M. Genevieve, 9601 Old Georgetown Road, Bethesda, Maryland,

- (Home- OL 6-8153)
POWERS, Sister Mary Victor, 9601 014 Georgetown Road, Bethesda, Maryland,

(Home- OL 6-8153)

WHRICHEL, Mx. Bronel Richard, Holmead Pl. H.W., Washington 10, D.C.,
(no phone)

(RI 3-7651; RA 3-8157)

(Office-982-8526)

(St 3-6111; 832-8753)

CUMMINGS, Willian 8.J., Georgetown Prep. School, Garrett Park, Maryland,( 942-8900; same)

DENIS, Sister Joseph S.M.J.M., 713 Pershing Drive, Silver Spring, Maryland,
(Home JU 5-3493)

CHAPPELL, Mr. John H., 838 Northempton Drive, Silver Spring,
(UN 4-652; HE 9-1821)



SMETANICK, Mr. Ronald J., 8713 Gilbart Place, Takome Park, Maryland,
(682-8990; KE 4.3969)

O'BRIEN, S.N.D., Sister Florence Joanne, 5300 bird Ave., Hyattsville, Md.,
( Sehool- Un &-2061)

SUAUGER, Mr. Charles Thomas, 6839 Riverdale Road, Fast Riverdale, Ma.,
(864-0193; 688-6020)

TORRENCE, 0.6.B., Sister M. Christopher, St. Ambrose Convent, 6301 Jason St.,
FUNKE, 0.8.5., Sister Marita, 6301 Jason St., Cheverly, Maryland,

(Home- 773-3535)

(80 761-6762)
BUCHANAN, dr., Mr. David Arnold, 5062 Oakwood Station Road, Glen Burnie, Mi.,

MOHAIR, Mr. Martin B., 4911 Midwood Ave., Baitimore 12, Maryland,
(Home- ID §-8135)

HOLMES, Mrs. Berbera H., 3916 Wabash Ave., Baltimore 15, Md.,

THOMAS, Mr. James Hervey, 1630 Ruston Ave., Baltimore 16, Ma.,(20 7-%0003 BO 9-5362)

BURKE, Mr. John Francis, 3030 Moreland Ave.; Bnltimore 34, Marylend,

JENKINS, Mr. Russell 1L,, 25 Elinor Ave., Baltimore 36, Ma.,

(823-2644;663-5392)

PURNELL, Mr. Jessic Lee, Rt. 2, #355, California, Maryland,(School- GR 5-9559)

MARY, &.S.N.D., Sister Sean, 112 East Second Street, Frederick, Maryland,
(Home MO 2-2623)

STANLEY, liv. Everett Edward, R.D. 7, Box 252, Westminster, Maryland,
(Houe- 848-7297)

BLAKE, 5.N.D., Sister Ane Denise 5300 43rd Ave., Hyatteville, Marylend,
(School. Us

Cheverly, Maryland, (773-0223; 773-3635)

BANGHNAN, Mr. William L., 12 Third Ave., S.E. Glen Burnie, Maryland

6230 y Road, Baltimore 7
(80 1-0934; SO 1-2345)

{BO

SLABINSK, Mr. J., 29 A Oak Grove Drive, Baltimore 20, Md.,(no phone)
Baltimore 22, Md.,

(AP 477-3653)
GARLAND, Miss Edith, 7643 Old Battle Grove Road Baltimore 22, Md

PXXRRO deter Conkling St., Baltimore 2h, MiSo.
(BR 6-6534; OR 5-6034)

+ (AP &-&7k7; 665-2830)
ROMAGNOLE, Mr. Mario A., 6116 Ridgely Oek Road, Baltimore 34s

(AT 48747; BO 8-3810)

(AE 661-1855)
TRAUIWEIS, Mr. Ralph J., 4120 Loch Lomond Drive, Baltimore 36, Ma

(Home- 661-0043)
McGUIRE, Mr. John Francis, 8205 Loch Raven Byld., Towson &2 fairyland

KREISEL, dr., Mr. Elmer C. 1878 Newesstle Rond, Baltimore, Ma

MARTIN, Mr. Frederick L., Box 508, Taneytown, Maryland, (no phone)
Cumberland, Mao,STIMMEL, Mr. George William, 121 Snalwod Street

(PA 4-1565; 72h-5101)

BOYLE, Janet, 1003 Wilson R
(PL 6.63455 7 5493)BOYLE, Janet, Maryland,(271-3921; 663-4902)
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OLSON, Mr. Leslie K., Beweomb, Maryland, (Home 745-2475)
HOFFACEER, Mr. Willian Frenklin, Corbett Road % Monkton P.O. M.,

(Home GR 2-2647)
BASSETT, Ne. Floyd, Beyainger Treilor Park, Salisbury, Maryland,

(F0-5873 7Th2~365k )

GLENN, Miss Mamie H., 1800 Robert Small Road, Annapolis, Md.,
(OR &-39313 CO 3-8642)

IONTE, Mr. Richard, 17 Chureh St., Borth Bast, M., (Nowe Northeast 5261)
BOGGS, Mr. Ray 1., P.O. Box 292, Seaford, Delaware, (629-h58h; 625-6011)

(422-8619; 422-9373)
FAGAN, 0.6.8., Siater Jean Marie, St. Elizabeth Convent, 803 S. Broom St.

Wilmington, Delaware, (OL 6-33693; OL 6-8832)
WERNER, 0.%.B., Sister Marite, Our Lady of Ftinia Convent, 100 W.

Grant Ave., Wilmington, Deleware, (Home EA 8-5397)
JOSEPH, C.5.C., Sister Marian, Blessed Sacrament Convent, Alexandria,

(TE 6-1662; TE 6-8899)
MOORE, Mrs. Mary Margaret, 937 Spring Lane, Falls Church, Va.;

(CL 6-8080; 481-7245)

(JA 7-7600; dh 7-89h0)

Martha Seott, P.O. Box 338, Princess Anne, Maryland,KING, Mra.
(465; 431)

BLOSE, Mc. Maurice R., Box 93, Cedar Grove Road, Milford, Del.,

SILVER, Mr. Char es H., 20 Street, Arlington, Ve.,
GIL, Mr. Rar] W., 7507 Gresham St., Springfield, Va., (Home CL 6-2313)
BOURNE, Mr. Cordon R., 6807 Elder Ave., Springfield, Va. 7-7

MASSEY, Miss 'Mary Ball, 401d North Grant Ave., Manassas, Virginia,
(368-4931; School)

McAVOY, Kr. Raymond Joseph, John S. Mosby Academy, Front Royal, Va.
(no phose )

(BX 3-2962; AI 3-49h3)

( Mineral 3231; Mineral 2295)
WILLIAMS, Mr. Perry, 59 3rd Avenue, Ettrick, Virginia, (732-5883; RE 3-6716)
TWEDDLE, M. Kevin, Marymount School, 5219 Cary St. Road,

Richmond, Virginia, (A? &-9355; same)
BRADSFER, Mr. Frenk €., 1200 Seventh Street, Lynchburg, Virginia,

(ED 2-5554; VI

KUNT, Mr. Feria F., St. Margaret's School, Tappabannock, Ve

MORRIS, JR., Mr. John L., Route #3 c/o Mrs. iveis Pendleton, Mineral, Va.
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USE/SPISE

io Name of institution Georgetown University

Zo Address of institution (eity and state) Washington, D Do. C. 2G007

30 Broad code discipline of program (see page 9) Physies

Detailed code discipline of program (see page 9) General

So No, of juniorosenior majore currently enrolled in discipline 20

6. Ne. of majors gradusted in last Five years cosvccceesce00eae 42

To No. of graduates entering graduate schcol in the last five years i]

8. No. of participants during each perled of proposed program? 6

Summer Aeademic Year
No. of Wks. Nos of Part. No. of Part total ¢
19 10 1963-1964
1965 10 6 1964-1965 6 $4,200 $12,600.00
1966 19651966 6 $4,200 $22,600.00

9o Totel NSF Support requested (round to nearest $10.00)0...0e$25_.200.00

10. NSF Undergraduate Selence Education grante previously made for this
department 8

Grant Nuaber Starting and Termination Bates Director

G-22809 Oetober i. 1962 to May 1» 1964 Mo Po Theksekars, Bod.

Li. Georgatown University. Washington, D. C. 20007Official name of inetitution to which grant should be sade

Neme and title of chief aéministrative officer
Vary Rev. Edvard 13. Bunn, S.J., Prasident

Neme and department of director of proposed program
13 » Rey. M. P, Thekaekara, 5.J., Physics

FE 3300 X670 FE Te:3300 X752
Phone (office Phone homeSignature

Neme and title of official author& zed to sign for dastitution
1h, Rev. Joseph A. Haller, Treasurer,

Signature

15. Oeteber 25, 1963 16. June 1, 196%
Starting date for proposed programDate ofSuba
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NARRATIVE PORTION

1. DEPARTMENT'S EXPERIENCE IN UNDERGRADUATE RESEARCH PARTICIPATION

The Physics Department initiated in 1956 a program of partiefpation

of undergraduates in research projects. Under this program, every year a nunber

of physics majors of the junior and senior classes were selected to work on 61

project. A project was assigned to each group of two students, The students

worked under the supervision of one of the faculty members. The results of the

project were summarized in a paper which the students presented to the Physics

Club of the College. The Physics Club is an affiliate of the Student Section of

the American Inetitute of Physics. Almost every year one or ancther of the pro-

jects ylelded results of sufficient quality so that the department sponsored the

students attending the annual meeting of the Eastern Colleges Selence Conference

and the presenting of the paper om the project at that Conference.

This departmental program consisted of separate projects, each project

being a unit by itself. No attenpt had been made to fit these projects inte an

overall program or to link them with the research which was being carried out by

the graduate school. "The students received ne finanelal remuneration for working

on this departmental program. All expenses for equipment, etc., including attend-

ance at the Eastern colleges Scienee Conference, were met. from the budget of the

Physics Department.

Sone of our students have also worked, on a fulletime basie during summers,

on a large Astronomy Department research program for mapping the moon end fer data

reduction in gecdesy. The Astronomy Department has few majors at the undergraduate

level and, hence, draws on the physics majors for phases of its research program

whieh require undergraduate csoperation. The students received adequate

remuneration for this type of full-time sumer vork.
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This informal progrem in the Physics Department developed into a more

formal program of Undergraduate Research Participation, at the beginning of the
seadenic year 1963, with a grant from the National Selence Foundation. Siz
students vere selected for the program in its three areas,

A supplementary grant was obtained from the Union Carbide Corporation
which enabled us to increese the number of participants fron six te eight. The

Union Carbide grant was for one academic year and one summer only and {t was to
be divided emong the Mathematics, Chemistry, and Physics Departments. No special
conditions vere set as to hew the grant should be used. The Director of the HoSoFo

Undergraduate Research Participation program meade a recomendetion to the adninise

tration and to the Mathematics, Chemistry, and Physies Departments that the amount

might be utilised to enlarge the Undergraduate Research Participation program of
the Physica Department and to initiate similar programs {n the other two depart-
ments. This recommendation was accepted and put inte effect by the Academic Vice=

President and the Dean of the College of Arts and Sciences. The Union Carbide

grant was utilized entirely for stipends fer the six students. The grant termi-

nated 4n September 1963, but a reneval application is mew being made by the College
ef Arts and Sciences.

The two Physics Depsrinent students who were selected under the Union

Carbide grant were assigned, one each, to Atemic and Molecular Spsetroscopy and

to Infrared Spectra of the Plancts.

With the Undergraduate Research Participation program sponsored by the

National Selence Foundation and supplemented by the Union Carbide grant, the

Department of Physics has been able to develop a more complete participation by the

undergraduates in the overall research program of the department. In two restereh

areas Atomie and Molecular Spectroseopy and Infrared Spectra of the Planets, the
@ undergraduates worked alongside faculty members end senior graduate students.
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These programs involved rather heavy expenses, which were provided from other
sources, The third research area, Phase Contrast Telescopy, was being newly
sterted and it was intended solely for undergraduates.

The cost of program allowance provided in the N.S.?. grant vas utilized
mostly for this program, for buying new items of equipment, and for the sumer

salary of the Research Supervisor, Dr. Mo. Lo Vatela.

2. LIST oF RESEARCH AREAS FOR UNDERGRADUATE PARTICIPATION

I. ATOMIC AND MOLECULAR SPECTROSCOPY

a. The research on whieh the undergraduates will work is part of a rather large
progrem in spectroscopy. We have already developed several seni~autamatic tech-
niques for rapid reduction of spectroscepie data. With three newly acquired
pieces of equipment, the telecordez, the telereadex, and the Burroughs E 10}

computer, many time-saving features have been introduced. Hleatrodeless discharge
tubes provide efficient leboratery sources of radiation. 'The relative advantages
of these sources, compared to conventional are and spark sources, have been

demonstrated by our work and by that of several other investigators. The tech=

niques of meking such tubes are being perfected by members of the Physics Departe
ment. Several spectra of astrophysical interest need to be studied. A great. deal
of work still needs to be done in connection with the accurate determination of
energy levels. The semi-nutomatic techniques which ve heave developed in interfero-
metry permit such work to be accomplished rapidly, economically, end with a suf-
Lielently high degree of precision. 'The probleas ve are interested 4n are

of a very basic nature. These are problems which will familiarise the students

with many different types of instruments and with many different aspects of physical
theory. Of particvlar interest to the undergraduates will be their learning how to

operate small E 101 computer for spectroscopic data reduction.
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As @ research tcol a small computer offers a special attraction, Its
low cost enables a research group to work independently of a central computing

laboratory. The results are avatleble inmediately, 'The students themselves are

responsible for all stages of the vork end do not have to wait their turn for a

lerger computer and ite programing stare.

The University has two Burroughs S 101 computers, one at the Observa-

tery and the other in the Physics Department. The latter is being used a great
deal by the undergraduates in the spectroscopy progres.

Other pieces of equipment available for apectroscopy are: two Wadsworth

typs nounting spectrographs; three concave gratings, each six inches wide with a

twenty-one foot radius of curvature; e Littrow spectrograph with quarts optics:
and a vacuum interferometer. These are located at the Observatory and are availe
able for any extensive, high dispersion spectrographic progrem which our group may

have.

Several itens of equipment ere available in the Spectroscopy Lab of the
Physies Department for routine work, These have been installed during the past
two years and one of the major responsibilities of the students fm the Undergraduate

Research program was to assemble ell the necessary accessories and to familiarize
themselves with the operation of the apparatus. 'The equipment includes a half-
neter grating monechromator with two gratings, one for the visible
and the ether for the near infrared & small Peschen spectrograph; a vacuum systen

for making discharge tubes; a microwave oscillator; ea comparator; a complete set of

filters; and a prio spectrograph with photographie attachment.

The problens on vhich the undergraduates will work are chosen from these

ef current interest te the spectroscopy group. Sinee the time which the undergradus

ates can devote to the projects is rather limited, small velledefined projects wilh
@ be selected for them. Problems of current interest are spectra of Titeniun I,
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Titanium II, Zireoniwm and Yttrium, molecular spectra of yttriun compounds ,
faint lines in the solar spectrum, the filter differential method for spectral
irradiance, calibration of total energy sensors, setting up of secondary stand-
ards for spectral irradiance, absolute intensity measurements of spectral lines,
and determination of transition probabilities of atomic lines.

Major support for the spectroscopy program is from a grant to the

Georgetown College Observatory from the National Sefence Foundation, two Title IV

fellowships from the Department of Health, Education and Welfare, and one fellow-
ship from the National Selence Foundation. Funds are also provided annually in
the Physics Department budget for the research program, 'These funds are used for

faculty salaries, maintenance of equipment, and for the purchase of new equipment.

The Littrow spectrograph, located at the Observatory, and the half-meter grating
JarrelleAsh monochromator were purchased with funds provided in the Physics Departe
ment budget.

db. The present phase of the spectroscopy program began several years ago with

the development of the electrodeless dincherge tubes by the National Bureau of
Standards epectroseopy group. These tubes were first announced in a paper pub=

ished in the Journal of the Optical Society of America, 43, 398 (1953), by Corliss,
Borman and Westfal . At that time the first two were partetime students in the

Department of Astronomy at Georgetown. Our work with these new sources hae resulted
in a series of papers published in the Journal of the Optical Society of America and

the Astrophysical Journal.

Hence, spectroscopy research ig a well-established progrem. 'The

undergraduates will devote their attention to specified areas within the program.

Ow experience during the past year shows thet with proper direction they ean profit
@ great deal and, at the seme time, make valuable contributions to the program.



co The staff supervisor for this research area will be Reverend Matthew P.

Tnekackara, S.J. Reverend Thekaekara did his earlier graduate work at the

University of Madras. He was Chairman of the Department of Physies at a Jesuit

College in India when Johns Hopkins University selected him for a researeh position.
He took his Ph.D. in experimental spectroscopy at Johns Hopkins, Later he joined

Georgetown University vhere for three years he was co-investigator with Dr. Carl

C. Kiess in the spectroseopy research program. Prom September 1960 to July 1962

he was Acting Chairman of the Department of Physies. His work in spectroscopy has

been. reported in monographs published by the Johns Hopkins University and by the

Georgetown College Observatory and in articles in the Physieal Review, the Journal

ef the Optical Scelety of Anerica, and the Astrophysical Journal. Reverend

Theksekara was the Director of the Summer Conference for College Professors on

Recent Advances in Astrogeophysics during the sumers of 1960, 1961, and.1962; of

the In-Service Institute for High Sehool Teachers for three academie years from

19618 and of the Summer Institute in 11963. These three programs were sponsored

by the N.S.F. He also directs an N.D.E.A. Title IV Program sponsored by the Departe

wont of H.E.W. im atomie and molecular spectroscopy.

a. Two undergraduate physics majors will be seleetea for this program. They will
work from June 1, 1961, to May 31, 1966.

II, UNFRARED SPECTRA OF THE PLANETS

Bo Te research arse which wild be pursued by the undergraduate students is part

of the overall program in Infrared Spectra of the Planets. This program has four

major tasks:

1. Theoretical research will be conducted to apply the techniques of

information and comunieation theory te permit quantitative analysis

-of the infrared data obtained experimentally.
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@ ii. Experimental research will be conducted using an infrared spectro-

photometer available in the Physies Department to obtain infrared

data in the 5 te 15 micron region on soler rediation reflected fron

the moon as well as laboratory bleck poay sources. This task will
be performed concurrently with task (4) and the results vill deter=

mine our treatment of the infrared data from the planets,

4A4Q Experimental research will be conducted using a Beckman I Prism

Grating Infrared Spectrophotoseter, This instrument has sufficient

sensitivity and reselving power to permit spectrum resolution and

Doppler shift resolution required in the study of the 11 R spectra of

the planets.

L¥o Experimental.and theoretical research will be conducted using the

techniques and instrumentation developed in the above tasks to

determine the nature and the tetal amounts of the molecular constio

tuenta of the atmospheres of the planets.

The undergraduate students will assist fn the implementation of task (14)

with existing equipment, facilities, reference materials, and finencial support

within the Phyesles Department.

bo The project began with departmental support in September 1960. A survey of the

literature vas made end an overall plan of work was formulated, The Becknan I R-7

Prisa Crating IR Spectrephotometer bas been acquired by the department and eli its
defective parts have been repaired. The instrument is wow in excellent condition for

routine messtirenente «

The contribution of the tvo undergraduate research participants has been

te design and bulla an infrared doublesbecm double-pags spectrouster. It is to be

nowted behind a shorts focus perabolie MAKPOP o The dispersing element is a godin

chloride prises. The instrument was originally intended for mane) operation and it
it is now being converted to gutematie recording. A comsiderable amount of work
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still needs to be done on making this instrument a versatile, high precision,
wide range spectrophotometer,

@. The staff supervisor for this research area will be Dr, Williem J. Thaler,
Dr. Thaler took his B.S. from Loyola College, Baltimore, in 1947; his M.S. in
1949; and his PhoD. in 1951 from the Catholic University of America, In 1951

Dr. Thaler joined the Office of Naval Research as a physicist in the Acoustica
Brench. He was responsible for the planning and implementing of a basic research

program in underwater scoustica and ultrasonics conducted by universities and

industrial contractors, Late in 1952 Dr. Thaler was transferred to the Field
Project Branch of the ONR. He was im eharge of the Navy participation in nuclear

weapons effects test programs conducted at the AEC proving grounds. He directed
two well-known projects for the Defense Services, Project ARGUS and Project TEPEE.

Under Project ARGUS, which is sometimes ealled the "greatest selentific experiment
of all tine" three atomie bonbs vere fired fran shipboard and detonated 375 miles
above the South Atlantic, creating a shell of electrons which enveloped the earth
for several days. The project revealed much shout the earth's magnetic field and

the behavior of radiation in the upper atmosphere.

The list of Dr. Thaler's publications includes the fellowing: Distore
tion of Progressive Ultrasonic Waves, Phys. Rev. 7%, 107-108 (1958); Study of
Turbulence by Light Diffraction, Phys. Rev. 7h, 708-709 (1948); Intensity as a.

Factor in Prevision Measurements in Ultrasonics, Bull. Am. Phys < Seco, April 29,
198; A New Method of Measuring Sound Velocity, Am. Jo Phyo, 6, (1950); A High

Intensity Short Duration Spark Light Source, J. App. Phys. 21, 1269-1271 (1950);
Absorption and Dispersion of Sound in Oxygen as a Function of the Frequency
Pressure Ratio, J. Acoust. Soe. Am. 2h, 15 (1951); Ultrasonics = A Tool for
legieal Research, Research Reviews, Jen. 19523; Effects ef Ultrasonic Waves on the

Refractive Media of the Hye; AMA Archives of Ophthalmology 47:23 204-219, Peb.,



19520 Numerous edditional publications from 1952 to 1960, in connection with
nuclear weapons research and ballistic research, are classified.

In September 1960 Dr. Thaler Joined the faculty of the Physics Depart-
ment of Georgetown University as professor in physics. In July 1962 he was ape

pointed Chairman of the Department of Physics.
Since the Spring of 1963, Dr. Thaler is the Principal Investigator of

a NASA sponsored research program which includes the assistance of four other

faculty members and six graduate students. The group conducts fundamental studies

on the thermal balance of spacecraft. The equipment includes & solar simulator;

space simulator chamber; and associated data recording equipment. Initial
studies are being made on the absorptivity-omiasivity ratio for various metals,

seni-conductors, and solid state materials, objectivefue long-range fe to ine

erease fundamental knowledge of the sbsorption and enission properties of materials.
It 4a hoped thet this will lead to design and construction of controllable abserpe

tivity-emissivity surfaces for future spececraf application.

Gs Two undergraduate physics majors will participate in this area ef research for
the whole period, June 1, 196k, to May 31, 1966.

Tir. PHASE CONTRAST TELESCOPY

Qa. The third area for undergraduate research participation is a relatively new

field of optics = phase contrast telescopy. We have set. up laboratory and portable
models of the phase contrast telescope to study the detailed structure of extended

transparent media. Visual observation, photography, and photeelectriec recording
are used for the investigations of transparent media, like atmospheric turbulence,
shock waves, gas flemes, ultrasonic waves in liquids, etc.

The phase contrast technique enables visual observation of absolutely trans-

parent objects, the details of which differ only in thieknegs or refractive index.

In principle, the transparent details of the object ere converted into differences
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of intensity in the image, This method produces an image which is a more

curate representation of object details than the images obtained in any pree

viously used practical methods of Sehlieren, oblique darkeground, and central

illumination. Furthermore, the phase contrast method is much more

sensitive than the earlier methods mentioned above.

Fo Zernieke, the Dutch physicist, discovered the phase contrast method

in 1935 end the phase contrast microscope has become an important and valuable

piece of equipment for research and industry in the post World War IY period. The

phase contrast technique was introduced in telescopy by the opties group at the

University of Florida in 1954, the year after F. Zernicke obtained the Nobel Prize

for his phase contrast method.

Studies of transparent. media, using the phase contrast technique, at

the University of Florida have been published im the Journal of Applied Physics,
Volume 27, 1955.

The Department of Physics at Georgetown University possesses a number

of optical benches, a complete line of light sources, a Michelsen interferoneter,
and the usual optical instruments for an undergraduate opties laberatery. A

Lathe=bed type precision optical bench with accessories, manufactured by the

Gaertner Seclentifie Corporation, en Omega enlarger, a Richard print washer and

dryer, an Oscar Fisher stainless steel sink and temperature control unit, and a

complete line of secessories for photographie work, were added from funds provided

by the Physics Department budget. Several accessories required for meking phase

ecntrast plates and for making observations with them were alzo aequired out of

funds provided in the Undergraduate Research Participation event of 1962 to 196k.

b, Our program fn phase contrast telescopy is relatively new and, in the imitfel

stages, it fe being planned almost entirely for the benefit of the undergraduate

physics This research area is considered a necessary complement to the

rather large research programs which we are having in spectroscopy and astronemical

Optics.



Dr. Mo Le Vatsia, the research supervisor, and the two students from

the Undergraduate Research Participation program have already set up an efficient
phase contrast system. Techniques were developed for making linear phase plates
of variable depth and absorption by vacuum deposition of aluminum on mieroscope

slide covers. The thickness of the is in the order of 80 to 200 angstrom

units. About 100 phase plates have been prepared and their thicknesses were

measured by means of Fizeau interference fringes. The optical system is now ine

perfect aiignmen' and is being used to study turbulence in air caused by Planes

and temperature gradients eaused by air-conditioners, cooling fens, and heaters.

Future plans eal) for using this delicate piece of apparatus for optical
tranemission properties of turbulent atmosphere, Three types of measurements will
be undertekent cell size of turbulence by phase contrast telescopy, fluctuations

im valosity by # hotewire anemometer, and degradations of photographic imeges of

N.Bo$. calibration charts due to the turbulent atmosphere through vbieh the charts

are viewerl,

e. The phase contrast telescopy program was initiated and will be supervised by

Dr, M. Lo Vatela. He obtained his BoSe. (Henours) degree from the University of

Delhi end worked for five years as a research assistant in the Opties Division of
the Netional Physical Laboratory of Indie. While there he participated in designing

and building various optical and electronic instruments; such as, the Tvyman Creen

interferometer, photoelectric multiplier type photometer, various povar supplies ,
and © vacmm matel-film depositing unit . In the Fall of 199% he was averded a

greiuate fellowship by the University of Florida, where he obtained his M.8.

degree in 1955 and his Ph.De degree in 1958, in the fleld of phase contrast teleso

copy and atuospheric optics. In bile greduste progrem, during 1955-58, he worked

as an investigator on U.S. Air Force and Aimy research contracts. During 1958-61

Dr, Vatsia taught physics and mathematics at the University of Puerto

Rieo, where he vas Chairmen of the Department of Physies ema Mathematics. Dr. Vatsia
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joined the Department of Physics at Georgetown University in the Fall of 1961.
Parts of his research work have been published in the Journal of the Optical

Soeiety of America and The Quarterly Journal of the Florida Acadeny of Sciences,

Dr. Vatsia attended a Summer Institute on the History and Philosophy of Seience

and Mathematies and a Summer Conference on Recent Advanees in Astrogeophysics, both

under N.S.F. sponsorship.

ad. Two undergraduate atudents are plenning to participate in the phase contrast

telescopy program during the whole period of the program fron June 1, 1964, to

May 31, 1966.

3. PLANS FOR STUDENT ROLE IN THE PROGRAM

X, In Atomie and Molecular Spectroscopy, the etudents will first learn the energy

level schene of the atoms and molecules under study. 'They will also learn how to

progren for the E 10h computer. Use of the large spectrographs, such as the Wads-

worth or the Ebert monochromator, will come ata later stage.

Specific projects will be assigned to the students, teking into considera-

tion the techniques they have learned and the Limited time at their disposal.

At the beginning of the program the undergraduate student will be working.

zlongside one of the graduate students and under the imnediate supervision of the

faculty member, Progressively, he will be fully responsible for his Limited pro=

jects.

IZ, In the arca of Infrared Spectra of the Plansts, it is plensed to begin stwient

research participation by having the student become well-versed in infrared optics

through use of the existing infrared spectrophotometer at the leboratery. This

phase will progress from optical alignment, care and handling of components, BCEo,

through the actual teking of rudimentary data, using laboratory sources and standard

ges cells, to the final application of seasurenent of the infrared spectra of the

earth's atmosphere and identification of ta molecular components using reflected

sunlight from the moon.
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HII, In the field of Phase Contrast Teleseopy, the students will be asked to

study the literature on optical setups for the observation of transparent optical
medie. They will then be in a position to build a phase contrast systen for
study of transparent media like flames, glass, plastics, turbulent atmosphere,
shock waves, etc, 'The students will learn how to align the optical systems needed

for the work and how to build phase plates of various specifications. They will,
in progreasive steges, familiarize themselves with the photographie process and

sensitemetric teehniques for the interpretation of the results. The "visual"
observation of otherwise invisible objects gets the interest of the students

aroused and, with a certain amount of training, they will themselves devise new

methods in this field.

14, PROCEDURES FOR SELECTION AND CRITERIA OF ELIGYBILITY

The chief criterion for selection will be the
seriousness ef purpose and proven ability of
the student to became an academic and professsional physicist.

The participants in the progrem will be chosen from among the physics

majors of the junior or the sophomore class. Seniors will not, generally, be
eligible pertly decause they will not be available beyond one academic year and

partly because the course load of physies majors in the senior year would not

permit an active research program. However, if a senior student shows

very keen interest in the research progren, and his previous record gives promise

of his being able to carry the research load without affecting his course work, he

will be eligible.
In selecting students for the research progiran the staff supervisors

will be guided by the recomendations of the College Admissions Office and of the
nenbers of the physics staff? who ere in cherge of the freshman General Phyeles
course, The Admissions Office sereens, rather carefully, the applicants for the

physics major program. An average grade of B, or higher, a College Entrance Exam

score well above the average, and at least three years of high school math and one



year of high school physics are required of the freshmen physics majors, The

freshmen course in General Physics is a major hurdle for nany would-be physics
majors. The weekly lab reports, the biweekly quiszes, the weekly problem assigne

ments, the quarter tests and semester exems, all help to give a clear idea of
the student's talent, industry, and ability. Applicants for the research pro-
gram should give clear proof of their being able to continue with the physics
major progran of the College. They should also show an aptitude for experimental
work

Since, during the last several years, most of our physics majors ob-

tained graduate fellowship awards from leading Universities for work towards a

PhD. program, we feel there will be little difficulty in finding six students

capable of handling the research participation program.

There are nearly 3800 students exrolled in the five Undergraduate

Sehools of Georgetown University. Of these, less than five percent are in the

three areas of comparable academic rigor, mathematics, physics, end chemistry,
of the College of Arts and Selenees. Henee, it would seem - or at least the

faculty of the Phyaies Department like to think - that the physics majors above

sophomore level are "undergraduates of high ability."
Major questions to be asked about the applicants to the Undergraduate

Research Participation program ere whether they show a keen interest in one of
the three areas of research and whether they can participate in the program without

detriment to an already heavy academic schedule.



INSTITUTION Georgetown University SCIENTIFIC PERSONNEL AND EDUCATION

@ DIRECTOR Rev. Matthew P. Thekaekara, S.J. SPECIAL PROJECTS IN SCIENCE EDUCATION

I Summer

A. Participant Suppert

6 Participants @ $60.00

per week for 10 weeks

B, Cost of Program Allowance

6 Allowances @ $80.00

per week for 10 weeks

@ TOTAL i (A + B)ocvcccccacecs

IX Academic Year

A. Participant Support

6 Participants @ $200.00

Bo Cost of Program Allowance

Allowances @ 00,00

TOTAL II {A + B) cococcacccce

GRAND TOTAL. cooccscasca0es000

UNDERGRADUATE SCIENCE EDUCATION

BUDGET:

$3,600.00

$44,800.06

$8,400.00.

S 65
AY 65-66

8 6h

$3,600.00

$84,800.06

$8,400.60.

et 8qq.AY 63-64 AY Ghob

$1,200.00

$3,000.06

$1,200.00

$3,000.06

$4,200.00 $8,200.06

200.00



Satta



Georgetova University
In-Service Institute in Physics

1953-64

Group Photograph of Participants and staff

3h

a @
@@

1 Bell Massey 26 Perry Williens
2 Berbara H. Helnes

2
Boylewateon

Ralph Trentwein
28 Everett Stenley
89 Maurice R. Blose
30 Frederick Martin

e 31 Richard Lonie6
§ (Tweddle)

Sr. Narita Werner, 063153 32 Paul Beale

9 Sr. Jean Marie Fagan, O&8 3% Leslie H. Olson
Lo Morris, ato

10 Sr. Cain 35 Fioyd BassettSr. Joseph Mary 36 George Stimzel
SY David Beckanan152 Sr. Josephs Denis Sevigny, SHIM

Sr. Genevieve Puerzer, 8.Co 38 Ro Jenkias
39 Po Lo Calling
&O Gordon R. Bourne15 &F. Pierro, We?

16 41 Diggs
17 Mary Mergaret Moore 42 Bivamd Slabinski

4 Melvin Woodburn18 Beith Gerland
19 Bettie Bryant bk Gg.

UW. Gili &5 John Burkea Bill 46 domes BH. Thomas
®2 Ronald Smetanick MF Lo Heese

a M.
Ray Bogs kg Williem Mullinesus

30 Mario Remaguoli25 Guire


