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1. INSTITUTE PROGRAM

’ The overall plan of the Imstituie, as explained in the origlnal pro-
gram, was to give a basic course in physics to Jjunior high school teachers of
science and mathematics. The plan was adhered to very cleosely. There axre

169 junior high schools in the Washington Metropolitan area where & course in
physical science is being teught. The majority of the teachers hold a Bachelor
of Sclence degree; but very few of them have had physics as the major during
their undergraduate course. The Washington Metropoliten area bas a high coi-
centratlon of scientificelly-minded people, thenks to the various federal
agencles for scientific research. Hence; the children in the junior high
schools naturdlly show & keen interest in problems of modern sciemnce. The
teaecher has to stimulate this interest and should, therefore, have & fairly
good knowledge of the subject. It was felt that a course in general physics,
with emphssis on recent developments, would be very useful to the teachers.

Ag thé course progressed, we 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 mejors of the College. Furthexmore,
at the junior high school level the topics of interest are light, heat, sound,
and mechanics. Electriclty and magnetism exe often considered too difficult
for Junior high schools. We also realized that some attention had 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 nemester 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 mumber of demonstration experiments were
performed throughout the course. For the demonstmtions, the abundant supply
of material aveilsble in the physics laburatory proved to be of very great
sdvantage.

The lecture session was immedisztely followed by & coffee break.

The Department of Physics met the expenses of the coffee break. The consen-
sus of opinion seems to be that the coffe: break wes a trifle too long. It
would also seem that since the cafeteria 1s in & seperate building, a cer-
tain amount of valusble time was wasted in going back and forth.

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

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

l. The Vernier and Micrometer Calipers
2. The Resolution and Additicn of Vector Quantities
3. The Measurement of Mass and Density
L. Gravitational Acceleration
Centripetal Force
Torques
Moments of Inertia

Young®s Modulus

Specific Gravity

Simple Harmonic Motion
.Bpecific Heat
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Resonance of Air Columms

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

The Wheatstone Bridge
The Potentiometer
Electrolysis
Electromagnetism
Triode Characteristics

Photometry end the Efficiency of Lamps

The Spherical Mirror
Lenses
22. The Spectromester
23. The Diffraction Grating
Since the setup of the experimenis in the leboratory cherjed every
week, each of the two sections bhad a chance of performing only half the total
nugber of experiments.
The textbooks used 1n the Imstitute were:
Jay Orear, Fundemental sics, (John Wiley and Soms, Iac.,
New York, 1961 .

Frank Verbrugge, Experiments in General Physics, (Bri;eas :
Publiehing Co., Minneapolis, Minm.; 1961)

In addition the participents of the Imstitute had full acces: to the depart-
mental librery. BEach of them took from the department on lwn a General
Physics textbook &t a more advanced level for the whole pe:fod of the Insti-
tute. Several reprints published by The American Associat.on for the Advance-

ment of Science and a large number of paper-back books wer: also distributed

to the participants. These latier were helpful for the ‘erm papers which
several of the participants prepared during the Spring S:mester.

The course started in the Fall of 1961 with £5 registrants. Since
the original proposal hed been for only 50 participents, the five extra :
teachers were prepared to forego the stipend. The Unizersity waived all tui-
tion and other fees for them.

At the end of the Fall Semester the registiation dropped to fifty.
During the Spring semester there were a few more witidrswals from the
course. The In-Service Institute closed with a total of 42 registrants.
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In the original ennouncement of the Institute we had stated that no
credits would be allowed for the course. The reason was that the course vas
not at & level for which graduste credit could be given, and we did not think
that the Junior high school teachers would have sny use for undergraduate
credit. BHowever, 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 Arits 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: :

"Paysics 007,008 - A refresher course in general physics,
incorporating tthe major aspects of the physics of the

. Twentileth Century; intended for secondery school science
teachers. Six Credits.” :

2. OSTAFF ASSIGHMENTS

Dr. Edward J. Finn, Assistent Professor, Department of Physics, was
responsible for the instructional part of the Institute. Since 1952, Dr. Finn
has been engaged in teaching and resgearch in physics. His mejor 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 hes been in present-
ing general physics to beginning students.

The Director of the Institute was Rev. M. P. Thekeekara, S. Jeg
Associate Professor and Acting Chailrman, Depariment of Physics. Fr. Thekaekara's
research field is atomic and molecular spectroscopy. He is the Direector 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 &
similar Conference to be held in August 1962, en Undergraduate Research Parti-
cipation Program from September '62 till '63, an In-Service Institute to be
held during the Academic Year 1962-63, and a 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 FPhysics. Mr. Regalbuto had previously been Lecturer's Asgistant at
Columbia University, 1929-1947, end later Leboratory 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
In-Service Institute. : :

Mr. Davis Thattil wes the Instructor for the lsboratory sessions of
the Institute. He holds a Master®s degree in physics from the University of
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Madras and 1s well advanced towards his Ph.D. degree at Georgetown. His
several years of experience in conducting lab sessicns made him a very-

well liked imstructor, and he elicited high praise from all the partici-
pants of the Conference.

3. SELECTION EXPERIENCE

Our first publicity effortes 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 gpeedily and economically & great deal more ther 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 & teacher is already familiar with the Institute program
the brochure is not likely to get him interested.

Dr. Edward J. Finn and Fr. M. P. Theksekara personally contacted
by telephone a certain number of the grade schools and high schools in the
Washington Metropolitan area. The principals were immedlately lnterested.
Ho 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 quoty was filled, we.
received a certain number 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 yesr's Institute. On the opening day of the Insti-
tute, £ifty-£five teachers were present.

L. PARTICIPANT ROSTER

The following list gives the name of each participant and current
home sddress together with informstion as to: (a) tesching assignment
(school and subject) during the Imstitute; (b) degrees held at time of
spplication; and (c) credits earned in the Institute. All credits are: |
at the undergraduste level. No sequential progresm for teachers has yet
been started at Georgetown University.

Degrees Credits
Hame and Address -~ Teaching Assigoment Held Earned

Aufderbeck, Grace Catherine, Holy Redeemer, Kensing- = o/o
8.C., 421k Saul Road, ton, Tth Grade, include .
Kensington, Md. ing Math end Gen. ¢,

Bergdoll, Clexre 5t. Camillus, Silver
1500 8t. Camillus Drive Spring, 8th Grade, includ-
Silver Spring, Md., ing Math and Gen. Sc.

Bisys, Mary Celeste, 0.8.P. 8t. Cyprien’s, Washington,
310 -~ 8th Street, S. E. Tth Grade, including Math
Washington 3, D. C. and Gen. Sc.




Nome and Address

: Degrees

Teaching Assignment Held

Credits
Earned

Coyle, Mory Amnina, S.C.
421% Saul Road
Kensington, Md.

Daley, Msrie Ellene, 5.S.N.D.

7500 Marlboro Pike
Washington 28; D. C.

Dempsey, Grace Michael
5702 Sargent Roasd
Chillum, Md.

Desmond, Francis Anne
St. Martin's Convent
116 T. Street, N. BE.
Weshington 2, D, C.

Donovan, Marie Jerome, S8.C.

421k Ssul Roed
Kensington, Md.

Dougherty, Bernhard
okl North Capitol St.
Washington 2, D. C.

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

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

Ford, Jane Theresa
4229 - Tlst Avenue
Landover Hills, Md.

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

Geipe, M. Norman
7510 Marlboro Pike
Washington 28, D. C.

Gillen, Marie Patricia
1500 St. Camillus Drive
Silver Spring, Md.

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

Mt Calvary CGrammar School,
Washington, Tth Grade, in-
cluding Math and Gen. Sc.

8t. J. B. de La Salle,
Chillum, Sth Grade, includ
ing Gen. Sc.

leach.
Carsif.

St. Martin's, Washington,
8th Grade, including Math
and Gen. Sc.

Holy Redeemer, Kensington,

Tth Grade, including Math

and Gen. Sc.

St. Aloysius, Washington,
8th Crade, including Math
and Genc SC-

A.B.
Eng.
SITGL!

Priory School, Washington,
Tth Grade Algebra and 10th
Grade Geometry

Annunciation School, Wash- o
ington, 8th Crade, including
Math and Gen. Sc.

Soringbrook Eigﬁ, Landover B.S.
Eills, 9th Grade Algebrs Chen.
and Gen. SCp

St. J. B. de Ls Balle, B.S.
Chillum, Tth Grade Ed.
General Sc.

Mt. Calvary Grama.r School, B.S,
H&Shing‘bon, 8th Gl’ade, in" Ed.v
cluding Math and Gen. Sc.

8%. Camillus, Silver Spring, B.S.
Tth Grade, including Math Ed.
and Gen. Se.

o/o

. 3/3

o/o




Degrees Credits

Neme and Address . Teaching Assignment Held  Earned

Gorman, Mary Elise
6301 Jason Street
Cheverly, Md.

&t. Ambrose, Cheverly,
‘8th Grade, including
Math and Gen. Sc.

B.S5., Ed. Dropped
MoA., m.

Gorski, Msry Jemnifer, S.N.D. St. Agnes, Arlington,
202 ¥. Randolph St. 8th CGrade, including
Arlington 7, Virginia Math and Gen. Sc.

B .SO
Chem.

0/0

Hunt, William Marie
5702 Sargent Road
Chillum, Md.

St. J. B. de La Salle,
Chillum, 6th Grade, in-
cluding Math and Gen, Sc.

B.S.:
Ed.

o/o

St. Agnes, Arlington, B.S.
(8.N.D.) 6th Grade, including Ed.
Math and Gen. Sc.

Jacobs, Mary Jude Thaddeus,
2024 N. Randolph St.
Arlington T, Virginia

Jenairo, Amelita Romauldeg
1420 Ivanhoe Street
Alexzandria, Va. .

Blessed Sacrement,
Alexandria, Tth and 8th
Gen. Sc.

Kerney, Margaret Michael St. Francis Xavier, Wash-
2812 Penna. Ave., S. E. {(S.N.D.) ington, 8th Grade, inc-
Washington 20, D. C. luding Math snd Gen. Sc.

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

Holy Trinity, Washington, B.S.
8th Grede, including Math Bd.
and Gen. Sc.

Kirk, Patrick Daniel

Priory School, Washington, A.B.

St. Anselm’s Priory
14th & 5. 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.
2024 N. Randolph Street
Arlington 7, Virginia

Lilly, Mary Edward
11811 Claridge Road
Wheaton, Md.

Malovrhy; Mery Philomeen
L755 Whitehaven Pkwy. (S.N.D.) Washington, 8th Grade

N.W.
Washington 7, D. C.

8th Grade Cen. Sc., and 11th Phil.

CGrade Biology

St. James, Fells Church,

8th Grade, including Math

and Gen. Sc.

8%. Agnes, Arlington,
Tth Grade, including
Math end Gen. Sc,.

bl
S8t. Catherine La.houré ,
Wheaton, 5th CGrade, inc-
luding Math and Gen. Sc.
Our Lady of Victory,

including Math and
Gen., Sc.

B.S.E.

AOB.
Sc.

M.A.
Social
Studies




Heme and Address

Degrees

Teaching Assignment Held

Credits
Barned

McArdle, Zoe
11811 Claridge Road
Wheaton, Md.

McCormack, Regina Angele
Broad & Spring Streets
Falls Church, Va.

McEvay, Christopher Marie, A

R.S.H.M.,
2807 Glebe Road, Noxrth
Arlington T, Va.

McNamsra, Mary Vincent
Convent of Notre Dame
9kl N. Capitol Street
Washington 2, D. C.

Mebring, M. Francis Joseph
7500 Marlboro Pike, S.E.
Washington 28, D. C.

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

6"Brien, Kathleen
2812 Penn. Avenue, S.E.
Washington 20, D. C.

O'Haren, Mary Michel
Villa Maeria Convent
Falls Church, Va.

Poland, Florence Walton
2k12 South Eads Street
Ariington 2, Va.

Preto, Mary Ritamse, S.N.D.
4755 Whitehaven Pkwy., N.W.
Washington 7, D. C.

Pritchard, Barbara Apne
5702 Sargent Roed
Chillum, Md.

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

St.. Catherine Labourd, M, Ed.
Wheaton, 8th Grade, inc-

luding Math and Gen. Sec.

Bt. James, Falls Church,
Tth Grade, including Math
and Gen. Sc.

Marymount, Arlington,
10th, 1llth, & 12th,
Science

8t. Aloysius, Washington,
Tth Grede, including Math
and Gen, Sc.

Mount Calvary, Washington,
8th Crede, including Math
and Gen. Sc.

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

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

St. James, Falls Church, .
Tth Grade, including Math
and CGen. Sc.

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

Our Lady of Victory, Wash-
ington, Tth Grade, Includ-
ing Math and Gen. Sc.

S8t. J. B, de La Salle,
Washington, Tth Grade 5 inc-
luding Math & Gen. Sc.

St. Martin®s, Washington, B.S.
Tth Grade, including Ed.
Math & Gen- Sco

ofo

0/o
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Teaching Assignment

Richards, Marie
6301 Jason Street
Cheverly, Md.

Richter, Mary Joyce
5702 Bargent Road
. Chillum, Md.

Ruthkeuskis, M. Benedict
3740 Ely Pi., 8. E.
Wasb.ington 19, D. C.

Schott, Louis N.
1317 - Bth Street, N.W.
Weshington 1, D..C.

Shaheen, Mary Juliette
5702 Sargent Road
Chillum, Md.

Sullivan, Marie Ellen
i3hk Wisconsin Ave., N.W.
Waghington 16, D. C.

Surbaugh, Ray Clsude
105 Alabama Drive 3
Herndon, Va.

Tracy, Melvin R.
1413 V Btreet, K. W.
Washington 9, D, C.

Vephoy, Charles
434k Wisconsin Ave., N.W.
Washington 16, D. C.

Volzer, Mary Jude, S.N.D,
b457 Whitehaven Phwy., N.W.
Waghington 7, D. C,

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

Watson, Roberta Marie, S.H.U.

St. Ambrose, Cheverly,
6th Grade, including
Math and Gen. Sc.

8t. J.B. de Ls 8alle,
Chillum, Tth Grade, inc-
luding Math and Gen. Sc.

Washington, including
Math and Gen. Sc.

B' 50
Ed.

Immaculate Conception, B. Fh.
Washington, 6th Grade, inc-
luding Meth end Gen. Sc.

8t. J. B. de Ia Balle,
Chilium, 8th Grade, inc.
luding Math and Gen. Sec.

B. S. Ea.
A. B. Eng.

Jmmgculata, Weshington, Tth
& 8th Grades, including B. A.
Math end Gen. Sc. BEng.

M. 8.

Kemmore Junior High, g
'{ S

Arlington, 8th Grade,
Gen. Sc.

BQ A.
Phil.

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

3. A.
Eng.

Immaculata, Washington,
stlh & sth Graﬁeﬂ » Inc-
luding Math and Gen. Sc.
Our Ledy of Victory, Wash- B.5.E.
ington, Tth Grade, includ-

ing Math and Gen. Sc.

8t. James, Falls Church,
Tth Grede, including
Math and CGen. Sc.

Hotre Dame Academy, Wash-

94l Horth Capitol Street, N.E. ington, 10th, 1lth & 12th

Washington 2, D. C.

Math




Name and Address

Degrees

Teaching Assignment Held

Whelan, Marie Berpard
7510 Marlboro Pike
Washington 28, D. C.

Wilkes, Mary Jourdsin

1618 Monroe Street, N.W..

Weshington 10, D. C.

Wry, John Leonard
3125 ot 39th Street, KQHI
Washington 16, D. C.

Zollaxs, Mary ILouige

Mt. Calvery Grammer School, -~
Waghington, 8th Grade, inc-
luding Math end Gen. Sc.

Seacred Heaxt Acedemy, Wash- B.A.
ington, 10th, 11th, & 12th, Bio.
Biology and Chemistry

Avnunciation School, Wash-
ington, Tth Grade, includ-
ing Math and Cen. Sc.

8t. Cetherine La.bouré 2

11811 Claridge Roed
Wheaton, Md.

Wheaton, 8th Grade, ince
luvding Math and Gen. Se.

o ADMINTSTRATION

, _ The major part of the edvising was done during the coffee break and
quiz session following the lectures.

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

Two of the lecture sessions were devoted to the Linus Fauling film.
The film was indeed excellent; it well deserves the natiomal reputation which
it has. But we think that films should be used in programs of this type only
with adequate preparation end extreme care. The topic of the £ilm did not
£it in too well with the subject matter of the course. The film covered too
much material in too short a time,

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

& picnic wes orgenized towards the end of the Spring Semester. It
vas thoroughly enjoyed. The group also visited the Georgetown College Obser-
vatory and familiarized themselves to o -tertain extent with the telescopes,

the high-dispersion spectrogrephs, the computer, and the various pieces of
equipment used in automatic date reduction.

6. EVALUATION

In certain respects the Inetitute schieved fully what we had ex-
pected of it. About fifty science teachars who had had little or no formsl
instruction in physics underwent an intensive training in the subject. Un-
less the teacher has a thorough knowledge of the subject it is impossible for
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him to give a clear and accurate presentation to this class. Wrong concepts
and fallacies implanted at en early stage will mot easily be corrected.
Thus the primary purpose of the Institute was achieved.

Georgetown University also reaped a certain emount of benefit from
the program. For a large mumber of teachers Georgetown had been just &
nane for an exclusive area of the city end the University an historic insti-
tution which belongs rather to the whole nation then to this Metropolitan
area. BSince we have nd Depertment of Educetion nor any regular teacher train-
ing progranm, the contacts betwean the University and the schools in the area
have t¢ be fostered by special progrems of this type. Such contacts can be
naturally beneficial to the schools and to the University.

In the manner of presenting the course, some improvements seem to
be called for. The General FPhysics course camnot be properly hendled with-
out & certain amount of math.ematics. Por wost of the teachers who attended
the Institute the background in mathematics was far too insufficient.
Several of ths reachers remarked that the course had been at a higher level
than they could hendle and that they were not able to follow &ll of the
lectures.

Towerds the end of the Spring Semester s brief questionnaire was
distributed to the participants. A detailed analysis of the replies is; in
our opinion, the best possible evaluation of the Institute.

mestion._ What was your source ¢f information about the
Institute?

Answer: Folder yeceived in personal mail - 9%; telephone
calls to the school principel - 6if; other sources;
namely; information received through the superine
tendent of one of the school systems, or other offi-
cials of the educetional department - 2Th.

Guestion: ¥as the timing of the lectures conveaient for you?
Answer: Iea - 100%.

Question: Did your travel expense exceed the N.S5.F. travel
allowance?

Avnswer: Yes - 11%; o - 89%. Tais reply ceme to uUé as & happy
surprise. It showed that the great amount of time we had spent at the be-
glnning of the Instltute to locate each participant on s map of the area and’
to arrange for car pools had been extremely wortlwhile., Every car arrived
with three to six participants.

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

Ansver: Yes - 84%; No - 16§. Those who said no would have liked
longer 1lsb sessions. :
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Quéstion: Mention three or four topics which you thought most
profiteble for your own teaching. b

Answer: Most teachers picbea out the lectures on light as the most
profiteble. Many mentioned also heat 2nd sound; gravitetion, wave concept,
the electromégnetic spectrum, etc. were a.lso pointed out by several.

Question: Comment briefly on the lsb sessions - what you thought
most profiteble or least profiteble.

Atisver: Most of the euswers were very enthusiastic. Here are s
few samples: : :

“The teacher was excellent, but too much time hed to be spent teache
ing fundamentals, which left only & short time for work."”

| "phe lab sessions were very helnful. 7his seems to be the result
of the preparation of the lab professor.”

Some would have preferred a shorter coffee bresk spd more time for the exper:l
ments. A closer correspondence between mmcs of the lectures and the lab
sessions would have been helpful.

Question: Mention one or two demnstrations which you think were
most bhelpful.

Auswer: Here again the answers were quite enthusiasstic. MNost of
the demonstrations were gingled out by one or enother of the teachers. Many
stated that they would be sble to duplicate the experiments for their classes.
The demonstrations on refrection of light, polarized light, magnetism, gravi-
tation, ete¢.; produced the most lasting impression.

Question: What sress in physics would you have iiked to be stressed
more?

Angwer: The answers covered a very wide spectrum. Almost every
area in genersl physics, mechenics, hent, light, sound, electricity and mag-
netism, atomic theory, nuclear physics, was singled out by at least ome of
the teacheérs. Heat and energy were mentiouned by several since these are of
importance to the Jjunior high school teacher, There was & sizesble volume of
opinion against owr having skipped electricity and magnetism. It was inter-
esting to note that a very large number of teachers requested a detailed
treatment of problems of space physics. The physics backsround of the averaae
teacher is 8ll too inadegquate to glve e satisfactory answer to the meny ques-
tions which the school children ask sbout satellites and what they are trying
to do for physics. The topic i3 a iive one at the present time. :

" Quéstion: What areas should heve 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 egainet too much stress on the mathemstical
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women who are more advanced in age, are morg heterogencus in their acaglemic’
background, have more mature minds but less ebility to absorb guickly new
ldeas and methods. |
Perhaps a case can be made for meking the In-Service Institute
financially a little more atiractive %o the participants. Doubtless, there
are valid reasons why the budget provigion Per participant should be lezs
gt an In-Service Institute than at = sSummer Institute; however, one would
wonder whether the disproportion should be so very great. The regular salary
of wany of the teachers 1s inadequate azd they seek to augment their income
through extrs work on Saturdays. Attendance at an In-Service Ilastitute
would entail for them the loss of this added income. If Pfor the Summer In-
stitutes the justification for the shipend and dependency allovance lies in
the loss of the summer salary, the same Justificetion exists t0 a certain
extent also for the In-Service Institute.

8. ADDITIONAL COMMENTS

- In this last section of the Report, we think it would be appropriate
to let the participants themselves tell s what they think of the In-Service
Institute. They are all teachers with soveral yeurs of experience. Their
analysis of the problems of their students and of their own felt needs in the
aree of sclence teaching is highly informative. A few selected excerpts from
the statements mede by the teachers are given below. The underlining is ours
in each of the excerpts.

"Participating in the In-Service Institute for Physical Science
Teachers will be an opportunity which I will welcome because I enjoy studying
sclence and I have had but a thin smattering of Jbysics. The list of my
courses doesn’t look too impressive but I feel it is sufficient to prevent
the Institute from over-whelming me. Besides the actual knowledge of Ph-eics
there will come to me the boon of assocleting with interested and enthisies-
tic teachers of ecience and this not for a few bri&f weeks bub for an catire
school year. OQur course of study in science is heevily leden with Tiology
but in view of the progress of modern scicnce it wil. probebly be sounded out
to include more physical science. When this occurs, T hope to b. able to
meet the needs of the students.”

"Although I have been teaching elementary scilenss as long as I have
been in the profession, still I Ffeel thet my preparation oz teaching this
subject is becoming less adequate as the years progress. Th: scientific ad-
vances made in recent years have been so numerous that I fisrd my:zelf wonder-
ing vhat they®re all asbout. Therefore, I should like to re-ticipate in this
In-Service Institute to become familiar with what is new “r. the field. In
this way, I may be @ble to help Johnnie when he asks ‘Wh: is his?? and
*What is that?'. Perhaps, in being able to clear up scre of his problems, In
mey be instrumental in steering his interests to a fubu's career in science.

*I appreciate this opportunity of keeping ab:cast, if only in a
limited degree, with the latest developments of scienc:. I reslize my obli=-
gation to increase my knowledge end understanding of tne physital sciences in
order the better to evaluate evenits and situations, and the better to grasp
the tremendous impact each new discovery hes on our ¥iy of life.

L - o Ameth < e - e
re a double Vs as k
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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
a great mass of gcientific knowledge by means of television programs, mage-
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.”

"1 am a science teacher in the Arlington County Public School System
and find this position & rewarding experience as well as a challenging one in.
which to give nmy students the best genersl science background possible. Gen-
eral science, covering such a tremendous scope, is perbeps one field where we
would all recognize our limitations. My physics background has deflnitely
been inadequate and, although, I think I am a conscientious teacher and try
to make up this deflcienuy, it leaves much to be desired in my oplnion. I
teach 8th grade general science and the 9th grade enriched program at Williams-
burg Junior High in Arlington. T believe the N 5.F. Institute is a progran
that would better prepare me for my challenge. :

“"Hoving teught in a Washington area school for the past five years,
T cen readily appreciate the need for well informed sclence teachers. The
teacher must be sble to keep abreast of chenges in this field, and ahead of
her students. In an area so infested with science attractions and projects
this is sometimes a 1little on the difficult side. Children, so often, have
a parent or relative working on such a project, and so have all types of writ-
ten literature, as well as first hand information from the participant. This
means a teacher sometimes receives her informetion from one of her own students.
While the student may not realize he is enriching his teacher?’s oackground
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 dey becoming great scientists. Therefore, & sense of responsibi-
1ity 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 am
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 remasins that science is here to stay
in our elementary and Jjunior high schools. For many teachers, myself included,
this is the Pirst time we have had 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 are not prepared to give.
The main benefit that I would wish to obtain from particiapting in these
classes would be to gain a knowledge of science sufficient to be able to
teach children in the eighth grade cless and to guide them in any scientific
undertakings that they might wish to do or be required to da.”
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YAs teacher and eiucator it is my ambition and desire to further my
education in science. In tenching junior high, general scieace plays a msjor
role in the carriculum. As tn educational major I feel that I am lacking much
as far as the scientific world is concerned. 1In view of the gpace age and
the meny changes about us I an anxious and hepy. to be among those who have
the opportunity to receive & vore extensive bickground of the modern gge, As
a result I am certain that I w. 1l benefit much and will be more equipped to
present to my students a modern approsch to the scientific world.”

"Teaching eighth graders is a chelleaging tesk in our science orient-
ed world of today. A Junior High teacher, thriugh his own interests and know-
ledge, can be most instrumental in encouragirg his students to develop his
talents in seientific fields. Realizing the necessity of proper motivation
I feel that this particular ins;itute will b¢ of immeasursble value in ine
creasing my own knowledge, thersby meking me e more effective teacher in the
field of science. With man®s miny new endesyérs in the field of science, it
ig imperative that a teacher of science be etvipped to 'keep pace® with the
age in his instructions to his students. Ancther task of the Junior High
science teacher is to offer adv.ce and encoureement to those gtudents who
are participants in Science Corpetitions whicit are of great value in the sti-
mulation of sclentific careers. To snswer the questions of eager minds, to
enkindle a spark of interest and to provide edequate instructicn, are the
reasons why I am grateful for the opportunity %> participate in this institute.”

"The reason I wish %o participate in lhig particulsy Instiltute is=
that it offers me an excellent opportunity to advance towards iy degree, and
will also help me professionally by giving me soie new insights into the
world of Mathematics. As ours is definitely a scientific age, I would like
to be able to help both myself end my pupils advince in this ares as much as

possible.”
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NSF FORM o5_o0 ¢ Budget Bureau No. 99-R0O73.2 /vtﬂ T hcpatomnA,
SEP. 1960 Approval Expires 6-30-61 '@& /960

SUMMARY SEEETS for a Proposal to 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 Imstitute
for 1961-62." "All information applicable to the proposed imstitute should be
supplied in the format showm.

e . GEORGETOWN UNEVERSITY . Washington 7, D..C.
(Name and address of institution submitting proposal)

IXI. Prof. Dr. Mr. (Rev.) Matthew P, Thekaekara, S.J. : JActilig Chairman
(Underline) (Other) (Name of institute director] (Director's acadewic title)

PAYSICS DEPARTMENT
{(Director's department or other address

{Director's office phone) [Director’'s home phone)

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

Iocation of imstitute, if not or campus:

Number of participating teachers: 50 Secondary School Teachérs
Elementary School Personnel

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

Biological Sciences . . ' Chemistry

Earth Science : Mathematics

General Science Physics

Physical Science

Typical credit obtainable: RNONE Quarter-hours Graduate Credit
ZHo.i Semester-hours Undergraduate Credit
{Underline appropriate terms)
Degree(s), if any, toward ‘
which credit can be applied: HONE

Total amount requested from the Nationmal Science Foundation: $11,92L4.42

(Signature of director) (Name, title, and signature on one
Matthew P. Thekaekaxra, S. J. copy, of an official authorized to
sign for the host institution)
December 15, 1950 Joseph F. Cohalan, S.d.
{Date of submission) University Treasurer




for Propo-ed

Month In Service Institute at GEORGETOWN UN

SITY

9
)

(In-titutic

Support of Participante

_50 Travel Allowance: at an f . $ 28.14 each
)O Book Allowance at. . . 5 10 00 each

N> Re-uired Fees for Health Seiv ces, etc at. § each

Operational Co

Admini-trative Costs
Director (ﬂim1n1~frativL salary
Secretarial and g“
Office supplies,
Retirement :ontvﬁb
Other sdministrati

uctional Costs

nstructional Staff:

#*1) Local steff (itemize on j : $4340-00

2) Special lecturers (inclu rave]l 800.00

#3) Student assistants . . . , 1200.00
b. ILaboratory and Instructional Materiasls. 1000.00
C. Fleld T«lps (Ifwmny) . 00 v .. . 120.00

Other Instructional Costs € . . . . .

Sub-total

Direct Operational Costs . . . . .
Allowance for Indirect Costs (not to excee
Total Operational Costs (B plus C} . . . .

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

Y

Operational Costs in excess of Tuition and Fees: (D minus E).

Total Cost of Inctitute: (A plus D, or, Aplus EplusF} . . . . . .

Contributions from university or other source toward the special costs
listed aboVe fr oo g Jeain ol i ame s o e S e e

1 amount recuested from National Science Foundation: (G minus H).

in perticular must be itemized, elaborated, or explained om p:

>
P

&

P

1192k .42

$11924 ko




NSF FORM $C-20 C (Page 3

ratlonal Cost per part ipant per year course:

AILS (On this sheet Please maké any essential or desired
or elaborations. Use additional page 1f necessary

. .!‘

birty-five weekly meetings estimated. 0Of 5C participants,
ated to use public transportation (10 $.50 per round-trip
round-trip); an estimated 25 will drive their own cars
) miles or less per round trip (25 p-T0 per round-trip); and 10
ive an estimated 20 miles (10 $1.40 per round-trip). Total I
- $40.20.

“he two books t. be used will retail at $16.50. With a 20% educational
count and $10.00 from the grant, the participants will be asked to pay
$3.20 for the two tex s,

. Health Service igs available for all part-time students at a cost of
$10.00 per semester. These participants wishing the service will be
allowed to subseribe.

r cent of his time for the

b. &% a salaries of local staff and the secretary (8% of $4760.00, $380.80).
&. Instructional Staff

Fdward J. Finn, Assistant Professor, will be teaching the course and
is expected to spend at 1east(§5%)0f his time on this project. His
salary for nine months in 1961°65 will probably be $6%0€.7200 -

(509 $6400, $3200.,00) 256
Ralph Regelbuto, Practical Fhysicist, will contribute 10% of his
time to the project. (10% of $7400, $740.00)

Charles Beckel, Ralph Henderson, William Thaler, and LeRoy Furlong,
All members of the Physics Faculty, will be &iving one lecture each
per semester. Overtime payment is rated at $50 per hour.

($50 per hour x 8 - (400.00)

Total for local staff ... $%,340.00

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

One of the Senior University Fellows will be assisting Professor Finn
in conducting the laboratory assignments. He will contribute 50% of
his time to the institute. (50% of $2k00, $1,200.00)

b. The cost for breakage and and replacement of expendable material is
estimated to be $10.00 per student per semester. ($20 x 50 - $1,000.00)

. Four field trips are estimated. Bus rented will be $30.
(30 x & - § 120.00)
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NARRATIVE PORTION OF A FROPOSAL 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-cther-similer erea- in the country.. With =
& large mumber of scientifically-minded people, it seems obvious that many of
the children in the Washington area will have an interest in science from =n
parly age. Considering the present and estimated increasing need for gcien-

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

gscientific fields. Thus, the education in science given in the Washingion

area should be a model for the school systems throughout the country.
The Joint Board of Science Education, s group working under the

of the National Science Foundation, is interested in the science taught at all
levels in the Greater Washington area. During a telepbone conversation with
the Supervising Director of Science for the District of Columbia Schools and
& member of the Joint Board of Science Education, Mr. Keith Johnson, he ur
that an In-Service Institute be set up for the teachers of the Physical Science
courses taught at the Junior High School level. Of the 188 high schools in ths
Washington area, 63 are explicitly public Junior High Schools, 100 are public
Junior-Senior High Schools, i are public Righ Schools, 31 are Catholic High

chools and 21 are private High Schools. Thus, there are 169 schools in the
arce where a Physical Science course is taught. According tc Mr. Johnson, ti
wajority 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

stablish an In-Service Institute for secondary school teachers of the Physi




Science courses.

bes had a minimal amount of instruction in Physics.

R

At Georgetown, teaching at a high level is & tradition. The University
will extend itself to inspire the teaching of the secondary school tes
enrolled in the Institute. Furthermore, the University is renowned for its
Georgetown Forum which has as s primery purpose the est
between scientists and non-scientists. The Forum has been locally broadéast
over television for the past 490 consecutive weeks and is rebrosdcast oy ey
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 years the

University has been increasing its service to the teachers of science as ig

evidenced in the Sumwer Institutes in Mathematics and Physlcs as well as in

Astro-Fhysics. The Annual Science Fairs for Washington schools have found

a very willing and interested host in ueorgﬂtown. Father Francis Zeyden, S.J.,
Chairman of the Astronomy Department, is a member of the Beience Advisory
Council of the Greater Washington Education Television Association and is
conrected with the "Science for Today" television program. With the comple-
tilon of the New Science Building in mid-l962 Georgetown is looking forvard
to the beginning of a great era of scientifie cooperation with the world at
large, but particularly with the Washington Metroplitan area. This will iu-
clude, in the field of teacher training, not only a combined In-Service Insti-
tute of the various disciplines, but also & source of informstion 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




lecture will be given during the last week of )
all be in the area ordinarly called
number of points considered essential

Fundamental Formel Instruction in Bas

2

It is antic
et the college
be the source from which the 1
will be done during the lectures
participants for personal solu

Laboratory Assignments in Basic Physics

The Physics Department laboratories will be utilized by the parti
in order to get them to handle equipment with which they are proba
femiliar. The General Physics laboretory, as well as
associated with the College®s Optics, Electricity and Magn:

o

Physics courses will be used.

ko)

Removal of Gross Misconceptiouns and Errors

Both during lectures and laboratory assignment
will be careful to spot eny imdividual or collective error that may have be
come part of the participant’s repertoire. Such misconceptions as "mass
the amount of matter a body contains" or "Newton's Second Law is a precise

12

definition” willl be corrected as soon as it occcurs.

Demonstration Lectures Primarily to Aid Physicel Iméwition

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 particéipants will see the
work put into setting up the d&monstratidm‘ equipment. Also, the participants
will be given imstruction in the production of similay demonstration apparatus.

Demonstrations will also be incorporated in the lecture sessions.




Integration of Mathematics into |

students an st in Mathematlc long with en interest

'

iﬁ,“h;s pgx

een ical and Modern Physics so that units suc

include the Theory of Relativity, Electricity will include

h
LA

Milliksn 011 Drop experiments, and Quantum Theory will be incorpors:
the Thermodynamics and FPhysic

issued to the participants are:

"Physics for Scientis
(Allyn and Baco:

"Elementary Modern wbys
{Allyn and Bacon)

The course will be orgenized and run b
Georgetown University Physics Department. The demonstration lectures &
leboratory experiments will be set up and run by Mr. Ralph Regalbut

the Georgetown University Physics Department. The other members of the

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

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

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, il

v

organizing Professor, end the other staff members is here glven:




. = 0 s e &
The Director, Rev. hew P. Thekeekara, S.Jd., Ph.

University, Associete Profes nd Chairma: the
teaching in both the Fh cs and Astronomy Departments of t©
since 1957. Duri: e past sumer, Fr. Thekackars was 1
Summer Conference for college professors on the subject
advances in Astro-FPhysics. This conference was sponsored by
Selence Povnlutloaa Fr. Thekaekara has taught eight year

later at Johns Hopkins.

The organizing Professor, Mr. Edward Fimn, M.S5. Catho

has been teaching in the Physics Department as an Assistant Professor since
1956. Mr. Finn also has three previous years of teaching experience as
Instructor of Physics at Georgetown University and St. Vincent Coll
Iatrobe, Pa. He is on leave of absence 1960-61, completing his di

tion for the Ph.D. degree

The demonstration and laboratory instructor, Mr. Ralph Regalbuto,

Practical Physicist, has been associated with the Physics Department sinc
1955. Mr. Regalbuto has been in charge of the acquisition, repair; a
preparation of all laboratory equipment, including that for the research

laboratories and the demonstration experiments for the General Physics

gourses. 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 Associstion of FPhysics
Teachers.

The other staff members of the Imstitute that will come from the
Physics Department faculty have the following experience: !

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

1is an Associate Professor of Physics and has been with the Depart-

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

p in Physics at Peshawar University, Pakistan.
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IV. PROCEDURES FOR SELECTION OF PARTIC
ants of the
1 Science chex £ the Washington
the Institute wil @ limited to approximstely !

malled individually to every Physical




p The returned

Sy

Ig the applicant a Junior High School teacher of Phy
An enswer of "Yes" will necessary.
a degree
of "No" will
: applicant have a degree
An ensver of "Yes" is wanted, but not necess
applicant have an interest in attending an Institute that
of General Fhysics?
1 be necessary.

Preference will be given to those who show least TIA. truction in

“nysics and shortest teaching experience. If these criteria and pr

not reduce the mumber to the maximum that can be handled

ticipation will be allocated on a geographical and student populetion basis.

is, if a distribution of this sort is called for and 40% of the

the Metropolitan area get their instruction in the District of Columbie
hools, then 40% of the participants will be selected from the District
ical Science teachers. From the criteria and prefersence mentioned above,

ay be seen that the Georgetown In-Service Institute will attempt to help the
dequately prepared teachers in the Metropolitan area so that they will better
erstend what they are teaching. A sclence background is considered desir-
ble since the participants will be required to read a considerable amount
Physics by themselves.

V. ACADEMIC CREDIT

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

12 graduate level and the perticipants will have no need for undergraduate

:un,

i A certificate of satisfactory attendance will be issued at

2ELE.

clusion of the Imstitute.




(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 North

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

University library will be available to all participants. The weekly sessions
will be composed of an hour lecture followed by & hslf hour “coffee break"
with informal discussion, questions and answers, etc. The final hour will

be utilized es a laboratory period, for additiomal lectures, or for continu-
ing group discussions. Outside speakers, such as Dr. Karl Herzfeld of the
Catholic University spesking on the History of Physics, 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 Iaboratory's research reactor, are con-
templated. Due to the day time schedule of the particlpants, a representative
sampling of all the scientific facilities in the Washington ares will be impos-

sible.




See "Suggestions and Forms
1962-63." All infox
the format shown.

gton

submittis

P'Oju Dr. Mr.
(Underiine)

oo |
" "“uﬂ

Location of institute, if not or

Sumber of participating teachers:

Areas of scilence instruction for w
offered., with approxzimate number of

1 Sciences

General

Physical Scilence 0

Typlcal credit obtainabl 5‘ Quarter-hours Graduate Credit
(lo.) Semester-hours Undergraduate Credit.
{Underline appropriate terms)

Degree(s), if axy, toward
which credit can be epplied: B,

Total amount requesied from the Hational Science Foundation: $ 10,152.85

(Signetwre of director) : (Wame aud title of official suthorized
to sign for the host in“**LLtions
with sigeature on one copy)

neﬁﬁ¢b9~ 13, 1961 Rev. Joseph F. Cohalan, S. J.
(Dete of submission) Tressurer, Georgetown University




FORM

SUDGET for Proposed ?-

A. Suppors

9020 C

o

~Month In-Service Institute

Univaf ity

: et Georgetoun
[ 9] ‘

¢f Participant

e ey

2 &0

-"ﬂ-‘:'!ﬂin
Mo

Travel Allowances
Book Allowances at
Required Pees for Healt

h Serv stc., at $ e

at en average of

1

E]

288 o

B. Direct Operational &sstb

1. Administrative Costs

8%
biﬁ
(-3

*d.

e,

Director (administrative :

Secretarial end clerical (12%

Office supplies, annii%“my“ comm

Retirement contributions at 8 %

Other administrative costs Tm?m : .
Sub-total

Instructional Costs

aﬂ

#1) Local staff (itemize om page
‘“2)
#3)

b.
C.
#d.

Total Direec

Contribubtions
J_v,!...ateb.&ﬂe?eoomeec—@ucaoﬂuu

Het direct
Allowance for Indirect Costs (not to

Total net Operational Cosis

Field Trips |
Other Easc*ucmlonai COBLE & & ¢ « & &

Instructional Staff:
} ~ -$3,730.00
1,200.00
1,000,00
120.00
O

Special lectursrs (including ¢
Stm&ﬂ‘b as Sib'ﬂ&“‘l} 8 9 ® & & w© @»
Laboratory aﬁﬂ Instructional Materials

(if any) RS

&Lb tal

L Opayations]l CoBtE8 « « & o ¢ ¢ o o 5 5 & »

from university or other source towerd the specific

& % % & 5 =8 9 %

t operational costs requested (B minus C)

mper
exceed

5) of D) .
requested (Dplus B) . . .

credit fees

o $2,

Tuition and Pees (reglstration,

, leboratory fees, etc.)

$1.,%07,00
500,00

e .
§1,907.00

020.30

-$7,170.30

o$ ~0-

4 7,170.30
«$ 1,075.55
«$ 8,245.85
$

(List only if so required)

Total net Operstiomal Costs in ezcess of Tuition and Fees (7 minus @) 5 8,245.85

Total amount requested from National Science Foundation « s o o s o o «

.$10,152.85
(A plus F; or, A plus @ in lieu thereof)

arred items in particular must be itemized, elaborated, or explained on page 3.
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and Astronom;
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since 1957. During the summer of 1960 and Thekaekara was the Direcior

of & Summer Conference for college professors on the sub Ject of Recent Advances
in Astro-geophysics. This conference was sponsored by the Natiopal Science Founda-
tion. TFr. Thekackara had taught previouvsly eight yesrs in India and lster at

Johns Hopkins University.

The demonstration and laboratory instructor, Mr. Ralph Regalbuto s Practical
Physicist, hag been associeted with the Physics Department since 1955. Mr. Regalbuto
has been in charge of the acquisition, repalr, end preparation of all lzboratory
equipment, including thaet for the research laboratories and the demonstration ex
periments for the General Physics courses. His previous experience ineludes sime

£ Chicego and Columbia University.
Chesapeake Sechtion of the Américan Associa-
tion of Physlcs Teach

The other staff members of ¢ titute that will come from the Physies
Department faculty have the following experience:

. Charles Beckel, Fh.D. Johns Hopkins University.

Dr. Beckel is an Associate Professor of Physies and has been with the
Department since 1953. During the 1947-58 academic year he held a
Fulbright Lectureship in Physics at Peshawar University, Pakistan.

Dr. Ralph Henderson, FPh.D. Harvard University.

Dr. Henderson is an Asscciate Professor and has been with the Depariment

gince 1955. Dr. Henderson bhas had previous teaching experience at William

and Mary College s well as in Turkey. In the sumer of 1959, Dr.Henderson

was the Director of a Summer Conference for college Physics teachers,
wander the sponsorship of the Nationsl Science Foundation.

Dr. Williem Thaler, Ph.D. Catholic University. Dx. Thaler has

joined the Faculty this past yeer as a Professor of Fhysics. He is well
known for his edministration of the Government®s "Project Argus” and the

backsecatter radar project.




All of the members of the [

aduate courses.

ch the same sul

Faculty members: have each tau

least two graduvate course

V.

-

ticipants of the
School ﬂh,h_wwL Be jence teachers
of the Institute will be limited to approxi
will be mailed individually to every Physical Scien
from the retinvned forms the selection will be made by
assistance of the other staflfl members according to
1. Is the applicant a Junior High School tes
An answer of
Does the applicant hold a
An answer of "No"” will |
Does the applicant have a degree
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An answer of "Yes

Does the applicant have a itute that

will cover topics mainly in the fiel £ General Poysics?
An ¢ will be necessary.

ference will be given to those who show least formal

shortest teaching expe , If these criteria and prefer

ce the number to the maximum that c¢an be handled efficle

ted on a8 geogr







research program in 8ll four areas. Durin
partments will also be in a position to o
There is & heavy demand from sc

this type at Georgetown University.

FACILITIES
The lectures and demonsirations will be given in the Physics
of the new Science Building and lsboratory instruction will be
Department’s leboratories on the fifth floor. The Physics
well as the entire Science Building library will be aveilabl all part
The first balf of the weekly session will be followed by a half hour "¢
with informal discussion, questions and answers, etc. The final bour will b
utilized as a laboratory periocd, for half the aumb ber;and for continuing gro
cussions, solving problems, setting up demon astrations, etc. for the other
Selected field trips, such a2s %o the HNaval Research Iaborator v's research
are contemplated. Due to the day time sche £ the participants, & represents-

v

tive sampling of all th ientific cilities in the Washington area will be im-

possible. The University has authorized funds for expenses to be incurred for

two group picnics and for the coffee-bresk of each Saturdsy session.

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

Service Institute, In drawing up the plans for the physics 1 ure hall and the
lzboratories, special care has been taken to include all thet education in physics
7ould require today in the line of lab experiments end class room demon
planning of the building and of the inte Tittings was supervised at every

by the physics feculty. Some of the inconveniences we are experiencing in

is year's In-Service Imstituts will be removed when we et next year iun the new
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FOR THE ACADEMIC YEAR 1962-1963
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Fifty tuition-free grants uvﬁiloble.

A six-credit-course in general physics and modern physics.
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Emphasis on applications to-Space Physics.
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Lecture room demonsirations and laboratory experiments.

Travel’:‘giip\énds ‘and book allowances.

Please mail applications to, and for further information call,
REV. M. P. THEKAEKARA, S.J.
GEORGETOWN UNIVERSITY
WASHINGTON 7, D. C.
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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-
vle 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 lay 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 fo 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 cost of textbook and laboratory
manual.

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

FACILITIES

The new $4.1 million Basic 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 increased
by moving the Physics Department from the Healy basement to 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, S.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.

APPLICATION FORM for In-Service Institute in PHYSICS—1962-63

Name and Address:

Social Security Number

Minimum one way distance from

ty

iversi

dence to Georgetown Uni

resi

Date of Birth

(Add separate sheet

List professional experience of the Past 5 years in teaching and work related to teaching.

f necessary)

Employment Record

NATURE OF ACTIVITY

EMPLOYER

PLEASE SEE REVERSE SIDE




ALBERTA RS M., Sr. Mary, Holy Trinity ( et , 3313 N St., NoW., Washimgtem 7, D, C,
BALLOR,S:S.Nolioy S¥s M. Peter Canisius, Our Lady of Perpetusl Help Convent, 1602 Morris
Road, S.E,, Washington 20, D.C
ABLACK, Mr, (Charies) Drexai,
«BROWN, Mrs, Virginia C., Richmond County High School, Warsaw, Virginia
CANNONg Mr., Rufus Ro., 5144 8th St., N. E., Wazhingtem ii, D, C,
CARNELL, Miss Jan, 1913 G St., N, W., Washington 6, D, C.
CAUGHEY, Mr. Dawvid G., 709 Chalfonte Driwe, Alexandxia, Virgimia
CONTBE, Mz, Carl T,, 2639 Bowen Road, S.E., Washingtom 20, D, Co
CORBIN, Miss Eilizabeth K., 3240 Fenma. Ave., S. E., Washingtonr 20, D, C.
COUNTS, Mr. Richard Monvroe, 1389 F St., No.E., Washingtom 2, D.C.
DALBY, SoSoNoDsp S¥o, Marie Ellens, 7512 Mariboro Pike, Washingten 28, D, C,
DARNABY, J¥o, Mr., Johm Jo, 1602 Dunwich Garth, Luthervilie, Maryland
DONOVAN, S.Co, SroMarie Jerome, 4214 Saul Road, Kensingtom, Maryland
¢ du BOIS; Miss Ethyl M., 6211 64th Ave., Apt. 2, Zast Rivardale, Maryland
EYL, RoNo, S¥.joseph Beatrice, Saint Mary's Academy, lecnardtown, Maryiand
EULER; Mre. Elviva A,, 4400 Les Highway, #113, Arlington 7, Virginia
FRANTZ, Mr, Robert F., 6013 Carter Ave., Baltimore 14, Maryland
# GEORGE, Mr. Ray L., 7304 Ballayxd Dxive, Clinton, Maryland
GOREN, Mx, Homer B,, 3020 Manhatten Ave., Baltimore 13, Maryland
GREEN, Mr, Donald C,, 744 Gizxard Sto., N. W., #209, Uashington i, D. C,
GROSSHMAN, Mr., Normen, 3543 Flannery lane, Baltiwmore 7, Maryland
sHAYES, Miss Dolores S., 2705 13th St,, N.E., Washington 18, D, C.
HENDON, Mx. Billie G., 229 S, Aurara St., Easton, Maryland
HICKS, Mrs. Mary E., 307 N, Howard St., Apt. 201, Alexandria, Virginis
HOFFMAN, Mr. Freais, 13004 Grenoble Drive, Rockwilie, Maryland
HORVATH, Mx, Joseph F., 3320 W, Rogers Ave., Baitimore 13, Marviand
HUGHLETT; Mr. Robert Emmett, 3810 Cienarm Ave,, #6, Baltimore, Maryland.
HUTCHESON, Mr. Emmett A., 460 Glen Cariyn Drive, Falls Church, Virginia
JACKSON, My, Earl B., 732 Dennis St., Salisbury, Marylend
sJOHNSON, Miss Betty Jean, Box 149, Woodsom High Scheel, Crisfielid, Maryland
JOSEPHA, R.S.H.M., Mother M., Marymoumt School, 2807 N. Giebe Rd., Arlington, Virginia
KIRK, Rev, Daniel; S5t. Anselm’s Abbey, l4th and S, Dakota Ava., N.E, Washington 17, D.C.
KNIGHT, Mr. Lawrence Edwin, Rte. 3, Box 303, Arundel-on-the-Bay, Annapolis, Marylezd
KOSCQ, Mr. Francis Robert, Box 243 B., Eastom, Maryland
LAW, Miss Ruth S.; 3302 Sprimgdale Ave., Baltimors 16, Maryland
LEDDON, Mzx. Jack, 4371 Shamvock Ave., Baltimoxre 6, Maryland
LIEBECK,S.ScNoDo, Sr. Maxy Jolesn, 7512 Maxiboro Pike, Washinmgton 28, D, C.
LINZ, S.S.N.Doy, Sr.Mary Annicia, 7512 Meriboro Pike, Mt. Calvary School, Washingten 28, D.C
LOUISE ;S.CoMo, S¥. Teresa, St. Mary®s Academy, Leonavdtown, Maryland
LUNDEGARD, Miss Marjorie, 609 Blair Rd., Falls Church, Virginia
LYLES, Mr, Charles B,, 302 Tennessee Ave., N.E., Washimgton 2, D, Co
MARIA; S.SoNo.D.,5ister, St. Johm Convemt, 112 E, Second St.; Frederick, Msryland
MARYANN S S No.D., Sister, St. John Convent, 112 E, Secomnd St., Fredrick, Maryland
McCRAY, Mr. Wertom R., 713 Exster Hall Ave., Baitimore 18, Maryland
McCREA, Miss Margaret R., Porpoise Creek Farm, Trappe, Maryland
McMILLAN, Mise Floxa J., 2935 Presbury St., Beltimove 16, Maryland
MICHAEL,;S.N.D., Sr. Catherine, 941 N. Capite] St., HWashingtom 2, D, C,
AMILLER, Mr. Marcelius C., Kesmayxd High School (Queen Amme®s County Schools), Centervilie, dMd
~MOORE, Mr. Norman, 6 Adans Ave., Lexington Park, Maryland
‘ PERKINS, Mr, Louis R., 810 Kemmedy, N.W., #102, Washinmgtom 11, D.C.
S PHILLIPS,S.S.N.Dop, Sr. Mary Ruth, 75i2 Marlbero Pike, Washington 28, D, C.







Form Approved
Budget Bureasu No. 99-R183

NSF FORM

SEP 1962 X-20C

SUMMARY SHEETS for a proposal to the NATIONAL SCIENCE FOUNDATION for support of an
(Title): In-Service Institute in Physics i
for Secondery School Teachers of Physics and General Science.

. NAME and address of institution: GEORGETOWN UNIVERSITY, Washington T, D. C.

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

Director of institutes Prof. (Dr.) Mr. {or: ) M. P. Thekaekara, S.J.

Director’s business mail address: Georgetown University, Washington 7, D. C.

Director®s academic title: Assoc. Prof. : Departxﬁenta __Fhysics

Director®s office phone: areas code _202 , exch. & No. FE 7-3300, ext. 670
Director’'s home phone: area code 202 , exch. & No. FE T-3300

Location of institute: On campus X Off-cempus at:

Operating dstes: from Sept. 28, 1963 to May 30, 1964. Length S months .

Number of partiéipating teachers: _ 25 High School Teachers (grades 9-12) 1
25  Junior High School Teachers (grades 7-9)

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

Biological Science Mathematics
Chemistry Physical Science -
Earth Scienge . Fhysics 50
General Scilence

Typical No. of (SSRSELST) hours of (WNGSEEXEdNAte) credit obtainable:

The proposed program is for a:

(1) Unitary institute X ; Part of a sequential program, to be the part of
the sequence.

(2) New institute ; Renewel of institute previously supported for years.

(3) Year(s) for which support is requested: _1963-6h

Total amount requested from NSF for 1963-6h: $ 16,051.33
Operational cost per participant per semester-nour ecredit: § 30.60

Signature of director: Date:_ December 12, 1962
M. P. Thekackara, 8.3.

Neme and title (end on one copy, signature) of

official authorized to sign for host institution: (Rev.) Joseph A. Haller, 8.J.

Rame of president (unless listed on line ebove): (Rev.) Edward B. Bumn, S.J.
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NSF FORM 9C-20 C, SEP 1962 (Page 2)

.B!E)GET for Proposed __ 9  -Month In-Service at Georgetown University
B;Du : v

Support of Participants

#1. 50 Travel Allowances at an average of . . « » « $ 165.00 each . . § €,250.00
2. 20 BOOk Allm’;ances at ® ® e o L] ® ® @ ] L] & ® L] $ 10'00 each - -] SQ{)»@
%#3. Required Fees for Health Services, etc. at . § each . .

Direct Operational Costis

1. Administrative Costs

&. Director (administrative salary only) . . . . .
b. Secretarial and clerical ( 12 % time) . . . . .
¢. Office supplies, puolicity, communications . .
#d. Retirement contributionsat 8 % ... ...
#e. Travel to directors’ meeting (See instructions)

f£. Other adminictrabive costs . . . « o & & o s 4 o
: Sub—tO’b&l e & & o ¢ @ @ $ 19113681

]
®
®
°
®

Instructional Costs
a. Instructional staff:
%1) Local staff (itemize on page 3) « « . o « . « $3,850.00
#2) Special lecturers (including travel) . . . . 100.00
93) Student asaistants . . . . L 0 e 1,800.00
ﬁ"ba Iaaboratory and Instr'&lctionﬁl mtermls o o e 8 o 1,000000
#c. Field trips (if any) e o ¢« ® @ o ® s ® o o @ .8 120.00
*d. Travel to off-campus Centers o o ¢ o « » o a v
*eo' O‘bher Inﬂﬁmction&] cosﬁﬁ o 4w s & v e @ s o @

Sub-total = $£6,870.00

Total Direct Oberational Costs . . 0‘& @ o & 0o © 8 ® s 0 6 O » s ®

e
.
L
[ ]
L d

Contributions frdm'university or other souree toward the specific costs
listed above @ ® 0 { ] .. -] e o ® ® o ® @ ] . ® e ® ® o ® © T o o o ® o 0 e

Net direct operational costs requested (Bminus C) .« o o ¢ o o o o o o
Allowance for Iné}rect Costs (ot ©o oxceed 15 0f D)e o + v o o . &
Total net Operatibnal Costs requested (D plus E) . . S5 6 s w o

Tuition and Fees (registration, credit fees, leboratory fees, etc.) .
(List only if s» required) :

Total net Opera’ional Costs in excess of Tuition and Fees (F minus G)

Totalvamoﬁnt ~equested from National Science Poundation . . . « o . &
(/. plus F; or, A plus G in lieu thereof)

#Starred item: in particular must be itemized, elaborated, or explained on page
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NSF FORM 9C-20 C ‘(Page 3)

. K. Operational Cost per participant per semester-hour eredit: $ 30.60

BUDGET DETAILS (On this sheet please make any essential or desired explanations
or elaborations. Use additional page if necessary.)

A. 1 We had T3 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 applieants between
1. and 5 miles; 2l between 6 and 10 miles; 10 between 10 and 25 miles;
15 between 26 and 50 miles; 11 between 51 end 100 miles; 5 over 100
miles. The total for the T3 applicants was 2,458 miles. We expect
the same distribution umong the applicants for 1963-6k.

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 & criterion for selection. The travel allowance is of
considerable importence for the teachers. Hence, we are proposing
to pay travel allowance at the maximum allowable rate of seven cents
per mile for the round trip from home to the institute. No bridge,
tumnel, or ferry tolls are appliceble. We plen t0 hold 35 weekly
meetings. - ]

The average travel allowance per participant per year, assuming the
same distribution of distance among applicante is (2,458 x 0.14 x 35)/73 =

$164.99, which is rounded off to $165.00.

A bealth-service is availsble for all part-time studente at a cost of $10.00
per semester. There is no obligatory health-service for part-time students.
Hence no funds are requested in the grant for this purpose.

This amount will be paid to the Director for work done during the summer to
prepare for the Conference. His contributions to the Institute during the
academic year are on & recleased time basis and hence there will be no :
special remuneration. : :

The salary of the departmentel secretary in 1961-62 will be $4,230.00, of
which 12% is debited to the Institute. :

Retirement is calculated at 8% 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.

;[nstmctional gtaff

1. Matthew P. Theksekara, Associate Professor, Department of Physics, will
be giving the course. He will devote 30% of his time to this project.
(30f of $10,100.00, $3,030.00).

Ralph L. Regalbuto, Practical Physicist, will contribute 10f 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.




B.2a,2. We plan to invite two special lecturers, one each Semester, and they will
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 Deparitment Budguet
provides $3,000.00 on an average per Fellow, $900.00 for tuition, and
$2,100.00 for stigéend. Two Pellows will each contribute 30% of their

time to the institute (30% of $3,000.00 is $900.00; and for %wo Fellows,

$1,800.00).

The cost for breakage and replacement of expendsble material is estimated
to be $10.00 per student per semester. ($20 x 50, $1,000.00}.

Four field trips are planned. Bus rental will be $30 per trip. (&4 x $30,
$120.00). .

The University feels it is not necessary to delineate tultion and fees.
At the regular rate of the University, $3%.00 per credit and $15.00 for
regigtration, the total cost would be $10,950.00. I% is in excess of the
total operational cost, $9,181.38 requested in the grant by $1,768.62.

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

Bote: Uhder 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. If the epplicants from
distant parts of Virginia, Southerp Maryland, snd the Eastern
Shore are disallowed, the Institute can well operate with an
average travel allowance of $115.00 per person. Hence item A. 1
of the budget should be $5750.00 and the total budget should Le
$13,551.38.




NARRATIVE FORTION OF A PROFOSAL FOR A GRANT T0
GEORGETOWN UNIVERSITY FOR AN IN-SERVICE INSTITUTE
PART I
1. THE HOST INSTITUTION

Georgetown University will be the host institution for the In-Service
Institute and the staff of the Department of Physics will direct its acedemic
activities. The Georgetown Unlversity, founded in 1789, 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 picturesquée campus
arOund, the Potomac rivér to the south, and the Nation'’s Capital which has
grown around and beyond- historic Georgetown. The Physics Department occupies
the newly bullt .'5c>1ence Center, which was opened in the Fall of 1962.

The University comprises the College of Arts and Sc-ien.ces, Gra.duafte‘
School, School of Medicine, Law School, School of Dentistry, School of '

Foreign Service, School of Nursing, Institute of Languages and Lingui‘stica,

School of ﬁusi_*AeSE Administration, Summer School, Astronomical Observatory,

and Seismograph Station. The total enrollment is approximately eight
thousand. Course offerings lead to Bachelor's, Master®s, and Doctor®s degrees
in most eress. There is an additional enrollment of 2,400 in the Smei School
of the Uni'}ersity. -

Seveval Institutes and Conferences, designed for the benefit of teachers;
have be.n conducted by the University in recent years. Paz_'ticular mention
may b: mede of the In-Service Institute in Physics in 1961-62 and 1962-63;
Summer Institute in Mathematics every summer since 1959; Summer Conferences

for College Professors during 1960, 1961, and 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 Native Teachers of Frenech,
under the N.D.E.A. “
2. MAJOR OBJECTIVES

The Washington, D. C. metropoliten ares has a larger cencentr&.tion of
scientists per capita than any other similar area in the country. With such
8 large number of scientifically-minded people, it seems obvious that many
.of the children in the Washington area will have an interest in science from
an early age. c°nsidering the present and estimated increasing need for
sclentists, these chilﬁrgn shquld be afforded eve‘ry opportunity to study in
the scientific fields. Thus, the educatioh 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 Natipnal Science Foundation, is interested in the science taught at
ali 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 srea, 63 are explicitly
public Junior High Schools, 100 are public Junior-Senior High Schools, i are
public High Schools, 31 are Catholic High Schools, end 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
a 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 Phyé:lcal Science
courses. The Institute was conducted in i96_1-62 end egain in 1962-63. The

number of applicants for the 1962-63 Institute wes 73, more than we could ac-

coomodate. Hence we decided that a proposal should be made to the National
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Science Foundation to hold a similar Institute for 1963-6h. 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 amount 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 Sclence Departments. The theme of the Institute has growm out of a
Conference for Ccllege Professors on Recent Advances in Astro-geophysics,
which we have held for three consecutive summers and the two previous In-
Service Institqtes.

The major objective is the upgrading of science teaching in secondary
schoolg of the area. Physics, apparently, is more difficult than other sub-
Jects for the average school teacher. Teachers find that trying to learn
paysics by oneself from textbooks is all to ineffective. In the present
Space Age, the interest end curiosity of the secondary school student have
been sufficiently aroused in the problem of physics, and questions srise 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 s"-;udieya is not vhat a professioﬁal physiciat 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 mske the
science teacher more effective and inspiring for the students.

The store of knowledge in the teacher is, we believe, more importent than
adequacy of bulldings and facilities, or sbundance of visual aids, or even a
large number of method courses, Through en 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 vhose background is weak or whose training was completed long ago.
The course will be in the area of General Physics and Modern Physies.
Special emphasis will be placed on applications to Space Physics. What we
are planning is not a repetition of the course in General Fhysics given o
freshman college students who 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 this is going to be a ter-
minal course in physics for the teachers. Froblems and achievements of the
current Space Age can be readily treated as the logical outcome of Classical
and Modern Physics. In view of the current massive effort of the Nation in

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

direction is of importance, all the more so in the Washington area where s0

much of the space effort is concentrated.

While prepering for the In-Sarvice Institute of 1961-62, two of the
members of the Physics faculty ai Georgetown, contacted by telephone a
large number of principals of Junior High Schools of the Washington metro-
politen area. We found that a telephone conversation was far more effective
than printed folders in acguainiing teachers about the program. We also
learned what the teachers look for in a course like this. Physics, apparently,
is more difficult than other aubjects 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 and laboratory
is of the uitmost 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 esteblishing of a dialogue
between scientists and non-scientists. The Forum has been locally broadcast
over television every week for the past twelve years and i1s rebroadcast over
the radio from 175 stations gcross the country. The radio series is about
one and & half times as old as the television program. During the past few
yeaxrs the University has been increasing its service to the teachers of

science as 1s evidenced in the Summer Institutes in Mathematics end Paysics

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

schools have found a very willing and interested host in Georgetown.




PART II THE ACADEMIC PROGRAM
1. SELECTION 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 approximetely 50 participants. Applications will be mailed individually
to every Physical Sclence teacher in the ares 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 criterias

l. 1Is the applicant a Secondary School teacher of Physical Science?

An answer of "Yes" will be necessary.
Does the applicant hold a degree in Physics?
An snswer of "No® will be necessary.
Does the applicant have a degree in Science?
An ansver of "Yes" is wanted, but not necessary.
Does the applicant have an interest in attending an Institute that
will cover topics malnly 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. FROGRAM OUTLINE
The proposed Institute will commence in the latter part of September,

1963, and meet Saturday moraings from 9:15 to 12:15. Each session will be

broken into two periods of 80 minutes each, with a twenty-minute coffee bresk




(Page 11)

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 & course in Modern Physics at the same level will
be the source from which the lectures will d.erive their topics. Problems
will be done during these lectures. Some problems will be suggested to
ths participants for personal solution.

2. Laboratory Assignments in Basic Physics

The Fhyslcs 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 leboratories
associated with the College Optics, Electricity and Magnetism, and Modern
Physics courses will be used.

3. Demonstration Lectures Primarily to Aid Physical Intuition

A pumber 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 int,o aetﬂng up & demnstxfat.ion experiment. Also, the
participants will be piven Sstiction o Aie srodiction of viatlar den
stration apperatus. Demonstrations will also be incorporated in the lecture

sessions.

4. 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 participants will be taught to

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

terest in Physics.

5. Blending of 20th Century (Modern) Physics with Earlier (Classical)
Phyeics

The textbook chosen will enable the lec'{;u:es to skip back and forth

between Classical ami Modern Physics so that units such as Mechanics will
 include the Theory of Relativity, Electricity will include the e/m and
Milii.kan 0il Drop experiments, and Quantum Theory will be incorporated
into the Thermodynemics and Physical Optics section. The teﬁcts proposed
to be issued to the participants are:

A few selected paperbacks at relatively low cost.
Jay Orear, Fundsmental Physics (John Wiley and Somns,
Inc.’ New York, 1 l) %-75-

Frank Verbrugge, eriments in General sics
%Burgess Publishing Co., 1902) $2.50.

Throughout the course emphasis will be placed on the applications %o
problems of the Space Age, and the main findings of the rockets, satellites,
and space probes will be developed along with the topics of Modern FPhysics.

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. Thekaekara,
Associate Professor, Physics Department, Georgetown University. The demon-
stration lectureé and laboratory experiments will be set up and run by
Mr. Ralph Regalbuto, also of the Georgetown University Physics’; Department.
The other members of the Fhysics Department Faculty will be cal].é& upon

from time to time. Two outside lecturers will also be invited.




(Page 13)

Some information on the staff members is given below:

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

University, Associate Professor, Physics Department, Acting Chairmen,
1960-62, has been teaching in both the Physics and Astronomy Departments
of the University since 1957. During the summers of 1960, 1961, and
1962, Fr. Thekackara wes the Director of a Summer Conference for College
Professors on the subject of Recent Advances in Astro-geophysics. This

conference was sponsored by the National Science Foundation. He directed

the In-Service Institute in 1961-62, 1962-63; and will be directing the

Summer Institute on the same subject in the Summer of 1963_; Be is also a
consultant at the Goddard Space Flight Center, NASA, on problems of solar
simulation. Fr. Thekaekara had taught previously eight years in Indie
and later at Jobns Hopkins University.

The demonstration and laboratory instructor, Mr. Ralph Regalbuto,

Practical Physicist, has been associated with the FPhysics Department
since 1955. Mr. Regalbuto has been in charge of the acquisition, repair,
and preperation of all laboratory. equipment, including that for the re-
search laboratories and the demonstration experiments for the Genmeral
Physies courses. His previous experience includes similar positions
held at the University of Chicago and Columbia University. Mr. Regalbuto
was the Secretery of the Chesapeake Section of the American Association
of Physics Teachers for the two year term 1960-62.

The other staff members of the Imstitute that will come from the
Physics Department faculty bhave the following experience:

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

Dr. Beckel is an Associste Professor of Physics and has been with
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the Department since 1953. During the 1957-58 academic'year he
held & Fulbright Lectureship in Physics at Peshawar University,
Pakistan, ‘

Dr. Ralph Hendersou, Ph.D. Harvard hiversity.

Dr. Henderson is an Associate Professor and has been with the De-
part'.ment_‘ “since 195‘5. Dr. Henderson has had previous teaching ex-
perience at William and Mary College as well as in Turkey. In the
sumﬁer of 1959, Dr. Henderson was the Director of a Summer Counfer-
ence for College Physics Teachers, under the sponsorship of the
National Science Foundation.

Dr. Williem Thaler, Ph.D. Catholic Buiversity.

Dr. Thaler Jjoined the faculty in 1960 as a Professor of Physics and

is at present the Chairman of the Departmeut. Ee .s well knowa for

" his administration of the Govermment's "Project Argus" and the back-

scét'ber radar project.

All of the members of the Pﬁysics Paculty listed above, with the ex-
ception of Mr. Bégalbuto and Dr. Thaler, have had a minimum of eight years®
experlence teaching graduate and undergraduate courses. The Physics De-
partment policy has been to allow & professor to teach each year at least
one course not previously taught. The policy has also been, whenever pos-
sible, that & professor will not teach the same 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 hns'b.ee‘n 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 leb reports and will take the semester exams, as is customary in
other undergraduate physics courses of the College.

The course is at the undergraﬁuate 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 towerds
a Bachelor's Degree with science major, or those who seek admission to
a Master's program and need more undergraduate credits in science 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

bave been taken for offering simllar progrems in these other areas.

During the summer of 1962 the four departments moved into the new $h.1
million Science 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 subseguent years one or more of the other departments will also
Se in a poéition 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 FPhysics Lecture

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

in the Physics Department®s laboratories on the fifth floor. The Physics
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Depertment library, as well as the entire Science Building library, will
be availeble to all participants. The first half of the weekly session
will be folloved by & “"coffeé breek"” with informal discussion, questions
and answers, etc. The final ho_ur 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 Haval Research Isboratory'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 Waghington area will be impossible. The University has suthorized
funde for expenses %o 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 Ilnstitutes.

The fecilities of the new Science Building will be available for the
In-Service Institute. In drawing up the plans for the physics lecture
hall and the laboratories, special care was teken to include all that edu-
cation in physics would require today in the line of lab experiments and
classroom demonstrations. With the completion of the New Science Bulild-
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 area. This will include, in the field of
teacher training, not only a combined In-S8ervice Institute of the
various disciplines, but also & 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 mornix:lgv sesslon Professor Gardner Lynn, Head,
Department of Biology, Catholic University of America, discussed "AIBS
Biological Sciences Curriculum Study” and Mr. Robert Silber, Educational
Secretary, Americen Chemical Society, discussed "The Chemical Bond Ap-
proach.” Both lectures were accompenied by movies of the respective
topics. The afternoon session was devoted to “Curriculum Developments

in High School Mathematics” by Dr. Malcolm Oliphant, Heed, Department

of Mathematics, Georgetown University, and "The P.8.8.C. Program in

Poysics" by Dr. Robert L. Detenbeck, Director, In-S8ervice Institute,
University of Maryland. A lively panel discussion concluded the day's
program. Considering the large number of science teachers and officials
of the school systems of the area who were present at the Seminar, in
addition to the perticipants of the Institute, we believe the Seminar
achieved a great deal. We plan other similar functions for the next

year’s Institute as well.




INeSERVICE INSTITUTIE
FOR JUNIOR HIGH SCHOOL TEACHERS OF SCIENCE AND MATHEMATICS
Academic Yesr 1963 = %64
GEORGETOWN UNIVERSITY = DEPARTMENT OF PHYSICS

E2/2/3118

Director « Rev. M. P. Thekaeckara, S. Jo

1. INSTITUTE PROGRAM

The overall plan of the Institute, as explained in the criginal pro-
gram, was to give a basic course in physics to junior high school teachers
of 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 Virginia where & course in physical
science is being taught. The majority of the teachers hold & Bachelor of
Science degree, but hardly any of them have had physics as a major during
their undergraduate course. There is a high concentration of scientifie
cally-minded people, thanks to the various federal agencies for scientific
research. Hence, the children in the junior high schools naturally show
a2 keen interest in problems of modern science. The teacher has to stimue
late this interest and should, therefore, have a 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.

The group of teachers 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 of Physics met the expenses of the coffee-break. Profiting by
our last year®s experience, we had the coffeesbreak in the physics labora-
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 coffee-break.

_ After the coffee~break the entire group split into two sections. Ome
section returmed to the Auditorium for a quiz session during which numerie
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 general
physics level. These two sections alternated betwveen the lab session and

the quiz sessioa in successive weeks.
7




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

1. The Vernier and Micrometer Calipers.
2. The Resolution and Addition of Vector Quantities.
3. Tozrques.

4. The Measurement of Mass and Densgity.

3, Centripetal Force.

6. Simple Harmonic Motion.

7. Gravitational Acceleration.

8. Moments of Inertia.

9. Young®s Modulus.

10. Specific Gravity.

11. Specific Heat.

12. Expansion of Gases.

13. Resonance of Air Columms.

14, Ohm’s Law: Ammeter-Voltmeter Method of Resistance Measurement.
15. The Wheatstone Bridge.

16. The Potentiometer.

17. Electrolysis.

18. Electromagnetism.
19. Computer Session - The E 101.
20. Triode Characteristics.
2l. The Spherical Mirror.
220 Lemes - I.
23. lenses - 1I.
24, Photometry and Efficiency of Lamps.
25. The Spectrometer.

26. Half-life of Indium.
27, The Diffraction Grating.
28. Computer Session.

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

The topics covered in the lecture sessions were the following:

Oct. 6 - Introduction: What is physies? Units, mathematiés and physics,
science and society.

Oct. 20 - Kinematics: Velocity, acceleration, compound motion, vectors,

projectile motion, centripetal acceleration, earth satellites, checking
of units.

Nove 3 = D iicss Newton®s laws of motionm, the conservation of momentum,
force, the inclined plane, Atwood®s machine, the simple pendulum and
simple harmonic motion.

Nov. 10 = Gravitation: Gravitational mass, weight and weightlessness,
Kepler’s laws, Newton®’s universal law of gravitation, derivation of
Kepler®s laws.

Nove 17 « Angular tomentum and Energy: Conservation of engular momentum,
center-of-mass, statics, enmergy, potential energy, consexrvation of
energy, gravitational potential energy, conservation of heavy particles.

Dec. 1 = The Kinetic Theory: Density, pressure, hydrostatics, atoms and

molecules, the perfect gas law, temperature, Avogadro®s law, the kinetic
theory of heat, changes of state, the bubble chamber, statistical mechanics.




Dec. 13 .- Electrostatics: Electronic structure of matter, concept of
charge, Coulomb®s law, electrostatic induction, electric field, lines
of force, charge distributions, electric potential energy, electrie
Potentialo

Jan, 5 - Electromagnetism: Electric current, force between curzents, mage
netie field, force on a current, Ampere®s law, theory of magnetism.

Jan. 12 - Electromagnetism: Faraday’s law of induction, Mgxwell®s equae
tions, electro-magnetic radiation. : ‘

Jan. 19 - Electrical Applications: Practical units, Ohm's law, circuit
theory, electronic vacuum tubes, radio and television, high energy
accelerators.

Jan. 26 = Semester Exsm,

Feb. 2 - Wave Motio Light: Electromagnetic waves, the electromage
netic spectrum, ext
Feb, 10 - Wave Motion and Light: Double slit interference, the diffrac.
‘tion grating, geometrical opties.
Feb. 16 = Relativity: The principle of xelativity, the nroblem, ofthe
etner@*tﬁe;Lorentz,Q@ntraétion,.time.d&la:ioa, the twin paradox.
Feb. 23 - Relativity: Einstein addition of velocities, relativistic
mechanics, general relativity, Mach®s prineciple, cosmology. _ '
Mar, 2 - Quantum Theory: Summary of classicial. physics, the phctoelectric
effect, waveeparticlc duslity, electron diffraction, the uncertainty
principle. ,
9 = At : ry: The electron waves in & box, the hydrogen atom.
s 10 goxy: The hydrogen spectrum, the Bohr model, atomic

HMar. 23 = Atomic Theorys The periodic - table of the elements, Xerays.

Mar. 30 - The Structure of Matters Molecular theoxy, erystalline solids,
Fermi gas of electzons, thermionic emission, barrier penetration,
electrical conductivity, superfluidity, semiconductors.

Apr. 6 » Nuclear Phsyics: Properties of nuclei, radioactive decay, radioce
isotopes, blologicat effects of radiation.
Apr. 20 - Nuclear Phyzics: The nucleonenucleon force, structure of the

nucleus, nuclear fission.

Apr. 27 - Nuclear Physics: DNuclear fusion, cosmic rays, social responsie
ility of sciemtists.
May 4 - Particle Physics: Introduction, beta decay and the weak intere
. action, antiematter.
May 11 - Particle Physicss Antleparticle symmetry, the thirty elementary
particles, nonconservation of parity.

May 18 - Particle Physics: Summary of the conservation laws, grobieﬁs for

the future,
May 25 - Semester Exam.
The textbooks used in the Institute were:

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

Frank Verbrugge, Experiments in General Physics, (Burgess
Publishing Co., Minneapol : 1961) .




The perticipants of the Institute had full accesss to the departe
mental library. Several reprints published by The Americen Association
for the Advancement of Science and a large number of paper-back books
were distributed to the participants. These latter were helpful for the
term papers which several of the participsnts prepared during the *311
Semeater.

The course started in the fall of 1961 with 59 registrants. At the
end of the fall semester the registration dropped to 39. During the = -
semester there were & few more withdrawals from the course. The IneService
Institute cloged with a total of 33 xegistrantss

On October 13 was the Dedication of the Rew Sca@mc@ Building and
henice no lecture session could be held. Two lsboratory sessions were
conducted on that day. On October 27 was held g Sedinar for teachers of
physical science and science superviscrs of the Washington Metropolitan
Area. Four distinguished speakers were invited £rom the outside to ad-
dress the participants of the Institute as well as the guest teachers who
attended the Seminar on four major topics of science education: The nmew
biology courses, the new chemistry courses, the new mathematics program,
and the new physies program. During the afterncon was held & panel dise
cusaion vhen the teachers had occaaian to tnise quastianskc@ncernﬁng the:

All those who completed the course satisfactorily during either semeee
ter wvere given three [mdergraduste credits per semester. These credita
can be applied towards their teacher certification or for making up de-
ficiencies in their undergxaduate scie., cecurriculumo

-

2. STAFF ASSIGMMENTS

The Director of the Institute and the Lecturer for the morning sese
sions was Rev. M. P, Thekackara, S. J., Associate Professor, Department
of Physics. Father Thekackara®s research field is atomic and molecular
spectrogcopy. He was the Director of the Summer Conference for Coliege
Professors on "Recent Advances in Astroegeophysics® held during the sume
mers of 1960, 1961 and 1962, He is also directing an Undergraduate Re=-

- search Participation Program under the National Sclence Fonndatiaa -3 e U
sorship £or:tyo yeazs; a program under. the.sponsorsilp of-the: Departmen.,~
of H. E&H for three~V.ars in gtomic and ‘moleculazr- spectaoscopy and-a Sue
.mez-Institutesin Physics, sponsored by the Natidnzl Science Foundacion for
.aclenﬁe‘teabherﬁ ‘during the Summer~a§ 1963. .

The Demonst:ation Experimen:s which formed a distinctive feature of
ous Institute were prepared by Ralph A. Regaibuto, Practical Physicist,
Department of Physi:s. Mr. Regalbuto had previously been Lecturer's -
Assistent at Columbia University, 19291947, and later Laboratory Supere
visor, University of Chicago, 1947-1956. His many years of experience in
developing original demonstration models for college physics classes
proved to be a great asset for the In-Service Institute.

The laborstory sessions were conducted by two Instriuctors, Mr. Louis
Lo Emspaf L. ,Sc-Glerisen Leliege) and Mr. louis I. Derry (B.S., Provie
dence College). Each Instructor had under his direction for a given exe-
periment & group no larger them 14, so that 8 great deal of personal




attention could be given to the participants. Mr. Massa and Mr. Derry
are graduate assistants in the Physics Department. For grading the
weekly assignments, the Institute had partetime help from another gradue
ate 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 visiting
lecturers. 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 ocut 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 Assoclation (1201 - 16th St., N. W., Washington 6, D. C.).
This form of publicity proved highly satisfactory.

We recelved 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 was 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 follous: Administration 1}

Biology = 13; Chemistry - 5; Education - 13; English « 5; General Science  10;
Home Economics - 1; Langueges = 1; Mathematics - 23 Nursing - 1; Philosophy = 13
Zoology = 1. Thus, of the 59 fall registrants only 49 percent had a degree

in any srea 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 had
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
of applicants according to mileage distance was as follows:

Between 1 and 5 miles 8 applicants
Between 6 and 10 miles 24 applicants
Between 11 and 25 miles 10 applicants
Between 26 and 50 miles 15 applicants
Between 51 and 100 miles= 11 applicants
Over 100 miles - 5 applicants

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. There should
have been a better assessment of the needs of the teachers In a larger cir-
cumferential area. If so, we would bave elicited more applications and
there would have been fewer drop-outs.

4. PARTICIPANT ROSTER

The following table gives the name of each participant and current
home address together with information as to: (a8) teaching assignment
{school and subject) during the Institute; (b) degrees held at time of ape
plication; and (c) credits earned irn the Institute. All credits are at the
undergraduate level. No sequential program for teachers has yet been started
at Georgetown University. <

Credits
Earned

Degrees

Name and Address Teachi Assignment RBeld

Sr. M. P. Canisius Bailor, Archdiocese Of Wash.,
SQSQNODQQ 16“32 M@f&'is Rﬁo@ Elmagw 5eh.T%cher bt

S.E.p Wash. 20@ D.C.

Sr. Catherine Michael
Barna, S.N.D.y 941 N,
Capitol St., Wash. 2

Sr. Maria Burgsan,S.S.N.D.
112 Eo Seccﬁd Stog erd“
erickyMd.

J&n Camellg 1913 Gcstng :

NeW., Wagh. 6, D.C,

David G. Caughey, 709
Chalfonte Dxl., Alex.,Va.

Sk. Maryann Chichester,
$.S.N.D.p 112 E. 2nd St.
Frederick, Md.

Carl T. Contee, 2639
Bowen Rd.;S:Ee.s Wash.,
DO Co

Eliz. K. Corbin, 3940
Penn Ave.ySeEep Wash.D.C.

Richard Monroe Counts,
1389 F. StepgNelap Wash.
25 D.C.

Sr. Marie Eliene Daley,
S0S:NoDe, 7512 Mariboro
Pike, Wagho 28g DeCo

Norfolk Catholic Wizly
Wash., Math Teacher

St. John High School,
Frederick, Md., 7th Gr.,
Science and Math.

Hebrew Academy of Wash. Bad.
Jr. Hs S. Selence

Bl.nAch :

Arlington Public
Schools, Arl.,Va.
8, Gen. Science

stq JOhnas SChOGlgFfed«» Bo S.
erick,Md., Gen. Science, -
7, 8, 9 grades.

D.C. Recreation Dept.
Recreation Specialist

General Se¢ience

Alice Deasl Jr. High,
Wash.,D.C., 7, 8 grades,
genexral science

Hart Junior High Sch.
Wash.,D.Cs, General
Selence

Parochial school system,
Washs, DeC., Grade 7o

Ba SO“SMwAG ;

3/3 .

343

Y

0/0

o

3/3

3/3

3/3

3/0




Degrees Credits
» _Nan Addvase : ng, Aselsndont . Held |
J@hﬂ Jo mby,kca 1502 Bﬂlt&mﬁ Cmmﬁy Bdo Gf E&iﬂe BoSesMcEde 373
?;m:ieh Garth, Lutherville, Secience and Msth, 8, 9 gr..

Sr. Marie Jerome Donmovan, Holy Redecmer School,
SoCnQ 421!5 Saul Rdog Kenﬁ minﬁtﬂng B’ﬁo@ 7 yo .
sington, Hdo :

Sr. Joseph Beatrice Eyle, = 3t. Mary's Academy, Leonards
ReN.yleonardtown, Maryland gowng, Mde, Smr Scho a8t CoUsp
: Chemi stry

Robert F. Frantz, 6013 Talmudical Academy of . Balto.
Caxrter A@qg Balt. 14, Md. Scienceg 7, 8 and 9.

Homer B. Goren, 3020 Men-  Balto. Pub. Schools #90,
hatten Ave., Balto.15, Md. Gen.Science, 7 = 8 grades

Donald C. Green, 744 Girard D. C. School System, Gsne
StegleWug Wash. 15 DeCa Science, 7«9

Norman Grossman, 3543 Flane The Summer Science Center,
nery Lane, Balto. 7, Md. Science for Children

‘ Billie G. lendon, 229 S. Talbot County Bd. of Edu.,

Auxara St., Easton, lid. Easton, Md., = Science.

Frenis W. Hoffman, 13004 Montgomery Coumty Bd. of Edu.
Grenoble Dr., Rockville,Md. Jr. H.S. Science, 7,8,9 gre«

Joseph F. Hozvath, 3320 W. Balto.County Bd. of Edu.,
Rogers Ave., Balto. 15, Md. Seiemce, 10, 11, 12.

Robert E. Hughlett, 3810 Balto. County Dept. of Edue,
Glenarm Awe.g Baxtﬁg Md. Seience, 9.

Emmett A. Hutcheson, 460 Faizfax County Sc¢hool Boaxd,
Glen mlyn DRy Falls Va.p Ch. of Depts, 8th mde
Churxch, Va. science.

Earl B. Jackson, 732 Demnis Wicomico County Bd. ©f Edue,
St., Salisbury, Id. salisbury, 1d., H. S. Sciétite
and Math.

Sr. Mary Alberta Kirby, Holy Trinity School, Wash.,
RoSeMey 3513 No StopN.Weq DeCo g 8 grade; Science.
Washe 75 Do Co :

Mother Ceeile Kavalpy R.S.llLM. Marymount Jumioxr Sechool,
2807 N. Glebe Rd.y Arlingtom, Arlington, Va.s 6y 75 8

‘ Va. : gr. science

Rev. Daniel Rirk, 14th & Priory School, Gen. Science,
S. Dakota AV’e;,N-E'Q Wash. 3.
17’ D.Ce




Name and Address

Mothex M. Josephs Kiaue
berg’ ROSOH.I&.Q 2807 NQ
Glebe Rdoy Ax‘lingtm,Va-

Lavrence E. Knighty Rt.3,
Box 303, Arundelecn=the
Bay, Amp@liag Md.

Francis R. Kosco, Box 245B,
Easton, Maryland

Ruth S. Law, 3302 Springe
dale Ave.p Baltop, Md.

Jack Leddon, 4371 Shamrock
Ave.y Balto. 69 Md.

Judith B..levis, 1307
Leesburg Court,; Alex.,Va.

Sr. M. Joleen Liebeck,S.S.
NeDog 7512 Maribore Pike,
Washe 28’ D.Co !

"l‘eaehi%%%gmt
Marymwount S¢ s Diocese of

Richmond, Gen. Science

Pub. Schools of Anne
Arundel Co., Science 9.

Talibot County Bde of Edu.g BsSe

Md.p, Gen. Science 9.
Bd. of Edog mto.mogr'ﬁe BeSeeMoEd.
Gen. Séicnce 8.

Balto. County Bd. of Ldu., BeSe
bﬂo’ Parkville Jr. He S.

Gene. Science 8.

Blex. City Sch. Bd., Gen.
Science and Physies, 9,10,

Parochial School System,
Washey Do C.p Sclence,
Elementary

Sr. M. Annicia Lin2,S.5.N.D.; Parochial School System,

7312 Marlboxo Pike, Wash.
289 D.Ce

Marjorie Lundegaxd, 609

Blair Rdey Fallas Church, Va.

Wexton R. McCray, 713 Exee
ter Hall Ave., Balto.pld.

Maxrparet R. lioCrea, Porpoise

Creck Farm, Trappes lid.

Flora J. McMillan, 2933
Presbury St.; Baltoy, id.

Sr..:-Rose Martin Horand,
4214 Saul Rd., Kensington,
I’ﬂo

louis R. Perkins, 810 Kene
nmy'Now.’ Wash.py D.C.

Sz¥. M« Ruth Phﬂ.l!pa.S.S.
N.D.y 7512 Mariboro Pike,
Wash. D. C.

Phyllis M. Ring, 114 Kene
nedy St., Alex.y Va.

Waghe, D. Cop IHE. Calwaxy

School, Seience, Elementary o
Flint Hill Phivate SchoolyVa., BeSouMoSe
Phys.iCSg Matho; 89 i1l and 12.
Balto. County Dde of Edue, BeSe
ikmfozﬂ Jr.-Sr. HO SU,

Seience 7.

Talbot County School Board,
Md., General Seience 7.

Bd. of Edu., Balto. County,
Mdep Science and lath. 79 8.

Archdiocese of Wash., lioly Ree
deemex, Rensington, Md.,
Seience 8.

Dunbar High sc‘”ol, Washe, BoSe=lle Ss
Do C.p Physics 11, 12,

Parochial Sehool System,
Washey D.C., Elementary Science -

Alex. School Bd., Science % A¢BesEd.Mo




Name and Address

2 Degrees

Held

Ste Rﬁ-‘gim Ritter, SeCos
4212 Saul Rd.' Kenﬂiﬁgﬂ
tong Mde

Src mmthy E"‘u R!}?.hex‘gS.Co
4214 Saul Rd., Kensington,
1d.

Sr. Mai‘ie Paul Schlairet,
Co8sCeyp 5811 Riverdale Rdog
Riverdale, Md.

Edward G. Scllmayer, Bare
don Rd. & Summex 1i11 Dre,
Pho‘anix, Md.

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

Wexford Drive, Kensinge
ton, Mde

Sr. Ammec Richard Sherry,
2800 N. Chazles St.,
Baltog I“da

Sr. Pauline Sweency, 2800
N. Charles St., Balto, Md.

Grace J. Tigani, 707 Hudson
Avg., Takoma Park, Md.

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

Sr. Teresa louise Walker,
S.C.Nsy Leonardtoun, M.

Sr. Roberta Mayxie Watson,
Selobleg 941 N. Capitol St.,
Washey DeCo

Sr. Maric Bernaxd Whelan,
25%:2 Harlboro Pike, Wash.
D.Co

Clera Williams, 4705 Iunt .
AvCoey Chevy Chasea Md.

Thomas A. Wisner, c/o A.J.
Fortin,Sr., Hollyood S
Shores, Md.

lorenzo A. Woodhouse, 1431 .

Teaching Assignment -
lioly Redeemer Sc%mf, Ken=
aington, Iides (G.6 subjects;

Eo Sc‘“BoAa ®

Holy Redecmocr School, BsSealieSe

Grade 7. Science

St. Bernard®s School, Scicnce,
7 and 8.

Dept. of Edu.y Bslto.County,

Washe. COeg Mdog Bd. of Edu.
Seience 7.

Holy Redeemer School, Md.,
Gen. Science 7.

Seton Nigh School, Balto, Md.;
Physics 12.

Scton High School, lid., BeSo

Gen. Science 9.

Montgomery County Bd. of Edu.
Earth Science 8.

BoeSeelale

Fairzfax County Thoreu Interw
mediate Sch., Gen. Science
7 and 8.

BsSo

St. Mary's Academy, leonarde
towm, Md., Gen. Ssicnce 9

BiSeoM.Ede

Notre Dame Academy, Wash.,
D.Coy Math 10, 11, 12.

AOBQGMoAO

Parochial School System,
Science 8.

' Montgomery Co. Bd. of Edu. BeSe=ldo

Jr. High Seience.
Hollwwod Jr. High, Science

BoAo

. Bd. of Edu., Balto, r'ﬁca

Roxanna Rd., N.W., Wash.D.C. Gen. Science 8.
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5. _ADMINISTRATION

The participants were on the campus only one day per week in the morne
ing. Hence the opportunities for adviesing were limited. The major part
of advising was donc during the informal coffece=break asfter the lecture
sessione

After the coffec-bresk, the participants divided into two groups.
The group which remained on the £ifth floor for the exporimental session
had with them thyee Instructors, who were readily available for furthexr
discussion on any of the topics discussed during the lectuvre. The other
group, which gathered in the lecture hall for the quiz session and discuse
sion period with Fyr. Thekackara, also had abundant oppoxtunities for ine
formal discussion.

One of the special features of the program was 4 Seminar in the new
high school courses in mathematics and science which was held in the Audie
torium of the new Science Building at Georgetown University on Saturday,
October 27, 1962. The purposc of the meeting vas to acquaint teachers with
the new dewelopments in the teaching of science and mathematics, their gene-
sis and objeoctives, and any matter the invited spcakers may deem approe
priate. -

There was o formal presentation of gbout one hour followed by & short
discussion period on cach of the four subjects: mathematics, physics,
chemistry, and biology. The formal talka were given by the following
speskers, men who wexe intimately familiar with the varied aspects of the
new developments:

PHYSICS: Dr. Robert L. Datenbeck
Physigs Department, University of Maryland

BIOLOGY: Dr. Gapdngr Lymn
Biclogy Depaxrtment, Catholic University

MATHEMATICS: Dx. Malcolm Oliphant
Mathematics Department, Georgetown University

CHEMISTRY: Dr. Robart Silbex
Amexicen Chemical Society, Washingtong D.C..

The meeting begen at 93130 A.M. Dr. Lynn and Dx. Silber apoke at the
morning sessiong Dr. Oliphant and Dr. Detenbeck in the afternoon. About
30 teachors and school supcrvisors of the Washington Metropolitan Area
and 30 participants of the In-Service Imstitute attended the Semimar. The
Seminay was co-gponsored by the Ine-Service Institute and by the Department
of Education of the Archdiocise of Washington,

On April 20, 1963 we had a combined fiecld trip and plenic, when the
participants paid a visit to the Goeddard Space Flight Center. The exe
hibits, speecial lectures, and movies which the Space Center had arranged
for the day proved particularly wvsluable, since emphasis on space physics
was a special feature of ocur academic program.

Two of the lab scssiong were devoted to the Burroughs £ 101 computer.
The participants gained some familiarity with the working of a computer.
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6. EVALUATION

In certain respects the Institute achieved fully what we had exe
pected of it. About 40 science teachers who had had little or no formal
instruction in physics undexrwent an intensive training in the subject.
Unless the teacher has a thorough knowledge of the subject, it is impose
siblc for him to give a clear and accurate presentation to this class,
Wrong concepts and fallacies implanted at an early stage will not easily
be corrected. Thus the primary purpose of the Institute was achieved.

- Georgetowm University also rcaped 2 certain amount of benefit from
the program. For a large mumber of teachers, Georgetown had been just a
name for an exclusive residential avea of the c¢ity and the University an
historic institution which belongs rather to the whole nation than to this
tietropolitan arca. Since we have no Department of Education or any regue
lar tecacher training program, the contacts between the University and the
schools in the area have to be fostered by special progrems of this type.
Suchimtacta can ngturgally be beneficial to the scheols and to the Unie
versity.

Toward the end of the Spring Semester a brief questiommaire ves dise
tributed to the participants. A detailed analysis of the replies is, in
our opinion, the best possible evaluatien of the Institute.

Question: What was your source of information about the Institute?
Angwer: Feldexr zeceived in personmal mail - 61%3 N.S.F. Brochure « 23%3

Other sources, namely: information received through the superintendent of
one of the school systems, or other officials of the educstional department - 16%.

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

Answers Yes o 100%.
Question: Did your travel expense exceed the N.S.F. travel allowance?
Answers Yes « 55%3 No « 43%.

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

Ansuwer: , Yes . = 100%

Question: DMention three or four topice which you thought most profi.
table for your own teaching.

Angwers The replies were quite varied. The structure of the atoms
all of the topics, cspecially the second semester; atomic theory, wave
motion and light; electronics and nuclear physics; quantum mechanics and
relativity; satellite oxbits and other applications of mathematical physics.
Almost every major topic was singled out by one or amother. On the whole
the preference was for topics in modern physics.

Question: llention one or two demomstrations which you think were
most helpful.

Ansuers The ansvers vere quite enthusiastic. Ome said all about
1ight, electricity, atomlc structure, just about all the demonstrations.

-
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about gimple harmonic motion eeemd more readily adaptable. Ome said
that he has already adapted several of the experiments for his classes.
Another said, "I have obtained the high scheol abridged sound records
and hope to get an oscilloscope. Many demomstyatiocns I liked require
equipment which, at present, is lacking in our school.” '

Question: What aveas in physics would you have liked to be stressed
moxve?

Answers The answers covered & very wide spectrum. Almost évery
area in gemerdl physics, mechanics, heat, light, sound, elect¥icity and
magnitism, atomic theory, nuclear physics, was singled out by at least
one of the teachers. Sewveral would have liked & morxe detailed treatment
of ootics and sound. Some regretted thet the problems im electricity and
magtism wvere pasged over @0 vapidly. The msjority of the teachers showed
a strong preference to modern physics, especislly physice of the nuecleus
and of elementary particles. It was 2 revelastion to note that two of the
teachers wanted mechanics to be trested in grester detell.

Question: What areas should have been stressed less?

Angwers Nearly half of the respondents left this question unane
" swexed, which would seem to show that the program was, on the vhole, well
balanced. Scweral said that they found all the topics sufficiently ime
portant. A fow montioned that they would have preferred less emphssis on
classical physies. One wrote, "To take more time for clectricity, elecs
tronies and modexn physics. The introductory chapters on length, time,
and easior classical physics could have been stressed Iesa.

Questions Have you any suggestions for improving the informal program?

Ansvers The answers were, on the whole, enthusiastic. Several
didn't have any suggestions for improving the infowrml program. A few
said the coffeeebreak and the parking facilities and the rvest were wery
satisfactory. One wrote, "Just ree-employ Mrs. Van Doven and lir. Massa
as cockie=baker and coffeee-maker. They wexe perfect.® But to balance the
picture, another wrote, "Doughnuts go letter than cockiecs st that time of
day. The cookies were excelient, hovever.®

Question: How well do you think this Physics Institute hes achieved
the general aims of the N.S.F. in sponsoring Institutes
of this type?

Answvers Almost every oue of the replies was worth noting. A few
typical replices are given below:

"Perhaps mopre demonstrations end/or experiments that cculd be used in
a high school course in physics would appeal moxe to high school teachers.®

"Very well. The subject matter was wvery well adapted to the teacher
of science.”

wWery well. One of the most profitable and enjoysble I have experienced.™

"As the gemeral aim of the N.S.F. is to increase background knowledge,
I think this Institute did very well.”

"1 was very pleazed with this Physics Institute since it brought me
up to date on many topics of modexn physics.™

“I believe the goal of the N.S.F. is improvement in the teaching of
science. I do mot see how anyone could ti:'e the course and not do & much
better job in his teaching.”
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"Better than most. This Institute really explained to us vhat we
wvanted to know."

More effort should be made to familiarize the principals of schools
and the science teachers with the In-Service Institute program. This can
be done partly by the colleges establishing better comtacts withithe schools
in each area. Moxe nationwide publicity will also be helpful.

The courses should be better adapted to the needs of the teachers.
The college teachers are generally so accustomed to students of a partie
culaxr age group that they do not always realize the problems of a group
of men and women who sre more advaenced in age, are more heterogenous in
their academic background, have more mature minds but less ability to abe
sorb quitkly new ideas and methods.

Perhaps a case ¢an be made for making the In-Service Institute finane
cially a little more attractive to the participants. Doubtless, there are
valid reasons why the budget provision per participant should be less at
an IneService Institutec than at a Summer Institute; however, one would
wonder whether the disproportion should be so very greats The regular
salary of many of the teachers is imadequate and they seek to augment their
income through extra work on Saturdays. Attendance at an In-Service Insti-
tute would entail for them the loss of this added income. If for the Sume
mer Institutes the justification for the stipend and dependency allowance
lies in the loss of the swmmer salary, the same justification exists to
a8 certain extent aluo for the IneService Institute.

8. ADDITIONAL COMMENTS

In this last section of the Report, we thimk it would be appropriate
to let the participants themselves tell us what they think of the Ine
Service Institute. They are all teachers with several years of experience.
Their analysis of the problems of their students and their own felt needs
in the arvea of science 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 excellent job and I am
most grateful for the time and cfforxrt you spent on my behalf.”

"This course was most beneficial to me. I enjoyed the lectures and
the lab experiments. I enjoyed hearing about vecent advances in the field
of physies.” ;

"This course has been very profitable. However, I felt that with my
assignment this year, I did not have sufficient time to give to the physice
course. " :

"I feel this course vas of great advantage 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 coursec was really most interesting and profitable and well

“worth the cffort 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 measuresbly
as a result of this course. Thank you for this opportunity."®




: f nal comment, one might add that the EnﬁSexwﬁea Institute
fills need. The teachbt¥s need to bring their knowledge up to

date. ai sciences axg udvencing at a very z “apié rate. The Lexte
Thelxs iz 8.

%@akﬂ they had used when at school are now out of date. The

Ty pec J;J id profession, but most teachers are dedicated to their
mes@ They ﬁﬁia@ avidly cpportumities which are offered them for selfe
ioprov cmem&@ Bven working against heavy hendicaps, sacrificing their

wellecarned weekend ¥est or foregoing the additional income vhich they

miy get from partstime wozrk, they come for these Institutes. And bem

causc they arc so intent on improving their knowledge, they get a great
deal out of the eoursc. The IneService Institute is very neccsssry for

MEIEE o

the strengthening of science education in our schools.
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IN-SERVICE INSTITUTE
IN PHYSICS

For Service Teachers of Secondary Schools

Georgetown University e Washington 7, D. C.

FOR THE ACADEMIC YEAR 1963-64 .

SPONSORED BY

THE NATIONAL SCIENCE FOUNDATION

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 insrruct‘
in the Sciences was completed many years ago, needs to keep abreast
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.




‘Aspecl’s 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
for teachers of the Junior and Senior High Schools in the public
‘ool system, or of the seventh and eighth grades and the High
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 fo 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 Basic 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 12th.

Topics for the first Semester will include Mechanics, Satellite Orbits,
Kinetic Theory, Electricity and Magnetism, Elecitrical 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 lJay
Orear (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 labora-
tory 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, S.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, Speciroscopy 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 to:
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.

APPLICATION FORM for In-Service Institute in PHYSICS-1963-64

School Phone No.

Home Phone No

Will you take the course for both semesters? Yes

Social Security Number

Minimum one way distance from

ty

iversi

dence to Georgetown Uni

resi

Date of Birth

List professional experience of the Past 5 years in teaching and work related to teaching. (Add separate sheet

Employment Record

f necessary)

NATURE OF ACTIVITY

EMPLOYER

PLEASE SEE REVERSE SIDE




IN-SERV. INETITUTE IN PAYSICS - 1063-6h

GEORGETOWH UHIVERSITY-WASHINGTON 1, B.C.

The following is 2 provisional list of participents. Those from the same
erea have been grouped together. After each name are given in parentheses
_two telephone numbers, those for school and home respectively.

Cﬂfm,m, maé.f J‘ns m N. St- N.W., H&Sh’.ng‘bon 6’ DOCD (Tﬁ 2"'}-&2;
- 330-26h4
MAGUIRE, R.8.M., Sr. Joseph Mary, 3513 N St. N.W., Weshington 7, DC.,
(¥E 7-2848; FE 7-2488) ' |
PERPETUA, R.8.M., Sr. Mery, 3513 N. St. N.¥., Washington 7, D.C.,
(FE 7-2848; FE T7-2488) :
WHELCHEL, E(&r Brone.’;. Ricbard, 3435 Eolmeed Pl. N.W., Washington 10, D.C.,
. {no phone
WATSON, .Mrs. Deborsh Elizabeth, 445 Kenyon St. H.W., Washington 10, D.C.,
(RI 3-7651; RA 3-8157)
EARLES, Mrs. Marion D., 123 Pesbody St. §.W., Washington 11, b.C.,
(NA 8-6000; TU 2-8505)
CROWLEY, Miss Patricia, 5528 Hawthorne Place N.W., Weshington 16, b.t.,
. (0f£ice-982-4526)
RODEX, Sister Mary Antoinette, Sta. Paul and Augustine Convent s 1715
. lsth St. E.ﬂ'-, Wmhingtcn Doc-’ m 2"9116; DE 2‘378?) ;
SAUNDERS, Miss Herlene M., k3l Buchanan 8t. N.W., Washington, D.C.,
- (NA 8-6000; TU 2-2337)
WALKER, Mr. Sanford Lafayette, lst and ¥ Streets N.E., Washington 2, D.C,,
(A 8-6000 Sehool)
BHOWERTON, Miss Lueille M., 4818 Ft. Totten Drive, N.E., Washington, D:C.,
: (8¢t 3-6111; 832-8753)
DIGGS, Mr. Thomes M., 1349 Otis St. N.E., Weshington 17, b.C.,
(%A 8-6000; LA 9-0kEh)
COLLINS, Mr. Psul L., 1006 Douglas St. N.B., Hashington, D.C.,
(MA 8-6000; 529-2209)
SMITH, Mrs. Elizabeth 8., 1103 Valley Ave. 8§.E., Washington, D.C.,
( HA 8-6000; 562-27h1) :
CRMMINGS, Willlam V. 8.J., Georgetovn Prep. School, Garrett Park, Maryland,
{ 9h2-b900; same) :
BRYANT, Miss Bettie, 7303 River Road, Bethesda, Maryland, (365-5300; same)
FUERZER, Sister M. Genevieve, 9601 014 Georgetown Road, Bethesda, Maryland,
‘ - (Home- OL 6-8153) '
FOWERS, Sister Mary Victor, 9601 014 Georgetown Road, Bethesda, Maryland,
1+ (Bome- OL 6-8153)
DENIS, Sister Joseph S.H.J.M., 71l Pershing Drive, Silver Spring, Marylsnd,
(Home JU 5-3493) &
CHAFPELL, Mr. John H., 838 Nortbampton Drive, Silver Spring, M.ryland,
(Ux b-%652; HE 9-1821)
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SMETANICK, Mr. Ronald J., 8713 Gilbart Place, Takome Park, Maryland,
(642-8990; HE b-3969)
BLAKE, S.N.D., Sister Anne Denise, 5300 43rd Ave., Hyattsville, Maryland,
(School- UN 4-2061)
O'BRIEN, 8.M.D., Sister Florence Joanne, 5300 43rd Ave., Hymttsville, Md.,
: - { School- UE 4.2061)
SWAUGER, Mr. Charles Thomes, 6839 Riverdale Road, Eaet Riverdale, Mi.,
(864-0193; 288-6020)
TORRENCE, 0.8.B., Sister M. Christopher, St. Ambrose Convent, 6301 Jason St.,
‘ . Cheverly, Maryland, (773-0223; T73-3635)
FUNKE, 0.8.B., Sister Marita, 6301 Jason 8t., Cheverly, Marylend,
(Bome- 773-3535)
BANGHMAK, Mr. Williem L., 112 Third Ave., 8.E., Glen Burnie, Maryland,
{so 1-5800; 761-6762)
BUCHANAN, Jr., Mr. David Arnold, 502 Oakwood Station Road, Glen Burnie, Md.,
~ {50 1-093h4; S0 1-2345)
MULLINEAUX, Mr. Willlem W., 8230 Liberty Road, Baltimore 7, Maryland,
(BO 7-5000; WA 2-4646).
MCHAIR, Mr. Martin B., &91h Midwood Ave., Baltimore 12, Maryland,
(Bome- ID 5-8135)
HOLMES, Mrs. Barbere H., 3916 VWabash Ave., Baltimore 15, Md.,
(B0 7-4000; 542-9259)
TROMAS, Mr. James Harvey, 1630 Ruxton Ave., Baltimore 15, Md.,
(80 7-%000; M 9-5382)
SLABINSK, Mr. Edwund J., 29 A Oak Grove Drive, Baltimore 20, Md.,
(no phone)
WOODBURN, Mr. Melvin R., 11k Cherry Lane W., Baltimore 22, Md.,
(AT &-2900; 282-3899)
CARLAMND, Miss Edith, 7643 014 Battle Grove Road, Baltimore 22, Md.,
PIERRO M(?thg:‘?é hmt 225 So. Conkling St., Baltimore 2k, Mi
3 dd ek og a8Lexr 9 p ¢ %0 °3 e ) *p
(B3R 6-6534; OR 5-603k)
BURKE, Mr. John Francis, 3030 Moreland Ave.; Baltimore 34, Maryland,
- (AT b-k7hT; 665-2830) : :
ROMAGNOLI, Mr. Mario A., 8116 Ridgely Omk Road, Bsltimore 3h, Md.,
(AT k-bT7h7; 3O 8-3810)
JERKINS, Jr., Mr. Russell L., 25 Elinor Ave., Baltimore 36, M.,
. (AT B-kT47; 661-1855)
TRAVIVEIN, Mr. Ralph J., 4120 Loch Lomond Drive, Baltimore 36, Md.,
(Home- 661-0043) .
MeGUIRE, Mr. John Francis, 8205 Loch Raven Bvld. » Towson &, Maryland,
(823-264%;668-5392)
KREISEL, Jr., Mr. Blmer C., 1818 Neveastle Road, Baltimore, Md.,
(B0- 7-8000; 9kb-5940)
PURNELL, Mr. Jessie lLee, Rt. 2, #355, California, Maryland,
(Sehgol- GR 5-9559)
MARTIN, Mr. Frederick L., Box 508, Taneytown, Maryland, (no phore)
STIMMEL, Mr. George Williem, 124 N. Smellwood Street, Cumberlsnd, Md.,
- (PA 4-1565; T2k-5101) :
BEALE, Mr. Paul L., Route 2, Emmitsburg, Maryland, (PL 6-6345; HI 7-5493)
BOYLE, Mrs. Janst, 1003 Wilson Place, Frede:r: k, Maryland,
(271-3911; 663-4902) :

MARY, S5.8.H.D., Sister Sean, 112 Eagt Second Street, Frederick, Maryland,
(Home MO 2-2623)
STANLEY, lir. Everets Edward, R.D. 7, Box 252, Westminster, Maryland,
{Home- 84B-T7297)
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OLSON, Mr. Leslie K., Newecomb, Maryland, (Home T45-2475)
HOFFACKER, Mr. Will:lam Franklin, Corbett Roed % Monkton P.0. Md.,
(Bome GR 2-2647)
BASSETT, Mr. Floyd, Baysinger Treilor Park, Salisbury, Maryland,
: (F0-587; The-365k)
KING, lgg ):rﬂ)m Scott, P.0. Box 338, Princess Anne, Marylsnd,
23 431
GLENN, Miss Mamie H., 1800 Robert Small Roed, Annapolis, Md.,
(OR 4-3931; CO 8-8641)
IOKIE, Mr. Richard, 17 Church St., North East, Md., (Home Northeast 5481)
BOGGS, Mr. Ray 1., P.0. Box 292, Seaford, Delaware, (629-4584; 629-&011)
BLOSE, Mr. Maurice R., Box 93, Cedar Grove Road, Milford, Del.,
(b22-8619; 422-9373)
FAGAN, 0.8.B., Sister Jean Marie, St. Elizabeth Convent, 803 S. Broom St.
Wilmington, Delawere, (0L 6-3,369; 0L 6-8832)
WERNER, 0.8.B., Sister Merita, Our lady of Ftinia Convent, 100 W,
Grant Ave., Wilmington, Delaware, (Home EA 8-5397)
J,osm, c.s.c., Sister Marian, Blessed Sacrement Convent, Alenndru, va.,
(TE 6-1662; TE 6-8899)
MOORE, Mrs. Mary Margaret, 937 Spring lane, Falls Church, Va.,
(CL 6-8080; 481-T2k5)
SILVER, Mr. Charles K., 2202 N. 2nd Street, Arlington, Ve.,
(JA T-7600; JA 7-8940)
GILL, ¥r. Earl W., 7507 Gresham St., Springfield, Va., (Home CL 6—2313)
BOURNE, MNr. Goréa . 6807 Elder Ave., Springfield, Va., (JA 7-7600%

MASSEY, Miss un-y Ball, 401} ¥orth Grant Ave., Manassas, Virginia,

(368-4931; School)
McAVOY, l(lr- Raymox;d Joseph, John 8. Mosby Academy, Front Royal, Va.

no phome

KUNT, Mr. Feriba F., St. Margaret's School, Tappahannock, Ve.,

(HX 3-2962; HI 3-4943)
MORRIS, JR., Mr. John L., Route #3 c¢fo Mrs. lweis Pendleton, Mineral, Va.,

{ Mineral 3231; Mineral 2395)
WILLIAMS, Mr. Perry, 59 3rd Avenue, Ettrick, Virginis, (732-5883; RE 3-6716)
'rwmw, R.8.H.M., “0ther M. Kevin, Marymount School, 5219 Cary St. Roed,
Richmond, V:Lrsinia, (AT 8-9355; same)
BRADSFER, Mr. Frank C., 1200 Seventh Street, Lynchburg, Virginis,
(ED 2-5554; VI 6-06k1)
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NARRATIVE PORTION

1. DEPARTMENT®S EXPERIENCE IN UNDERGRADUATE RESEARCH PARTICIPATION

The Physics Department initiated in 1956 a program of partieipation
of undergraduates in research projects. Under this program, every year & number
of physies mejors of the junior and senior classes were selected to work on a
project. A project was asgigned to each group of two students. The students
vorked under the supervision of one of the faculty members. The results of the
project were summarized in & papar vwhich the students presented to the Physics
Club of the Colleze. The Physics Club is an affiliate of the Student Seetion of
the American Institute of Physics. Almost every ysar one or sncther of the pro-
Jects ylelded results of sufficient quaiity so that the department sponsored the
students attending the annual meeting of the Eastern Colleges Seience Conferance
end the presentihz of the paper on the project at that Conference.

This departmental program consisted of sasparate projeets, each prejsct
being & unit by itself. No attempt had been made to fit these projects into an
overall program or to link them with the resesrch which was being cerried out by
the graduate school, ‘The students received no finanecial remuneration for working
on this departmental program. All sxpenses for eguipment, etc., ineluding attend-
ance at the Easstern Coilegea Bcience-Conrerenue, were net from the budget of the
Physics Department.

Scme of our students have also worked, on a full-time basis during sumers,
on a large Astronemy Department research program for mapping the moon and for data
reduction in gecdesy. The Astronomy Dspartment has few majors at the undergraduate
level and, hencé, dravs on the physies majors for phases of its research program
wvhich require semi-skilled undergraduate ccopsration. The students received adeguate

remuneration for this type of full-time summer work.
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This informal progrem in the Physics Department developed into a more
formal progrem of Undergraduate Research Participstion, at the beginning of the
academic year 1963, with a grant from the National Scienece Foundation. Sixz
students vers selected for the program in its three sreas.

A supplementary grant was obtained from the Union Cerbide Corporation
which enabled us to increese the number of participants from 'siz to eight. The

Union Carbide grant was for one academic year and one summer only and it was o

be divided among the Mathematics, Chemistry, and Physics Departments. No speeial
conditions vere set as to how the grant should be used. e Diréctor of the N.S.F.
Undergraduate Researeh Participetion program made & rscommendetion %o the adminis-
tration and to the Mathematics, Chemistry, and Physies Daparﬁnents that the amount
might be utilised to enlarge the Undergraduate Research Perticipation program of
the Physies Department and to initiate similar programs in the other two dspart-
ments. This recommendation was accepted and put into effeect by the Asademic Vice-
' President and the Desn of the College of Arts and Sciences. The Unfion Carbide
grant was utilized entirsly for stipends for the six students. The grant temmi-
nated in September 1963, but & remeval applicstion ie nov being meds by the College
of Arts snd Seiences.
The two Physics Department students who vere selected under the Union
mﬁide grant were assigned, one each, to Atcmie and Molecular Spsetroscopy and
to Infrared Spectra of the Planets.
With the Undergraduste Research Partieipation program 'lponaored by the
National Science Foundation and supplemented by the Uniem Cardide grant, the
Department of Physics hes been able ¢to develop a more complete pmiciﬁation by the
undergraduates in the overall research program of the department. In two ressarch

areas, Atcmic and Molecular Spectroseopy and Infrared Spectra of the Planets, the

. undergreduates vorked alongside faculty members and senior graduste students.
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These programs involved rather heavy expenses, vhich were provided from other

sources. The third research area, Phase Contrast Teiescopy, vas being newly

sterted and it was intended golely for undergraduates.

The ecost of program allowance provided in the N.S.P. grant vas utilized
mostly for this program, for buying new items of equipment, and for the summer
salary of the Research Supervisor, Dr. M. L. Vatsia.

I. ATOMIC AND MOLECULAR SPECTROSCOPY

8. The research on whieh the undergraduates will work is part of a rather laxge
program in spectroscopy. We have alrsady developad several semi-autcmatic tech-
nigues for rapid reduction of spectroscopic data. With three nevly acquired
pisces of equipment, the telocotdex, the toierea&ox. and the Burroughs E 101
computer, many time-saving festures havel been introduced. Electrodeless discharge
tubes provide effisient laboratory sources of radiation. The relative advantages
of these sources, eompared to éonventional érc 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 Physice Depart-
ment. BSeveral spectra of astrophysical interest nsed to be studied. A great deal
of work still needs to be doneé in comﬁect-ion with the seccurate determination of
energy levels., The semi-sutomatic technigues which wa have developed in interfero-
metry permit sueh work to be sccomplished rapidly, ecomemieally, end with a suf-
ficiently high degree of precision. The problems whieh we are intére'ate& in are
of a very basic nature. These ere problems vhich will familiarize the students
vith many different types of instruments and with meny diffarané aspects of physicel
theory., Of particuler in:tem_t to the undergraduates will be their learning how to

operate a small E 101 computer for spectroscopic data reduction.
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As & reeeaich tool a small computer offers a 5pe¢ial attraction, Its
lov cost enables a research group to work independently of & eentral coaputing
laboratory. The results are availeble immediately. The students themselves are
responsible for all stages of the work and do not have to wait their turn for a
larger computer and ﬁ? prcgrmmning Stafrol

The Uniirersity has two Burroughs E 101 ecmputers, .one at the Observa-

~ tory and the other in the Physics Department. The latter is being used a great
deal by the undergraduates in the spectrosecopy program.

Other pieces of equipment available for spectroscopy are: two Wadsworth
typs mounting spectirographs; three concave gratings, each six inches wide wﬁtﬁ & -
twventy-one foot radius of eurvature; a Littrow ‘sps«etrcgraph with qu optiess
and a vacuun interfercmeter. These are located at the Observatory end ars svaile
able for any 'cxtensivao high dispersion spectrographie¢ progrem which our group may
have. :

Severel items of equimeﬁt are svailable in the Spectroscopy Lad of the
Physies Depertment for routine work. These have been installed dwring the past
tvo years and one of the major responsibilities of the students im the Undergraduate
Research progrem was to assemble all the necessary sccessories and to femiliarise
themselves with the operation of the apparatus. The equipment imcludes & half-
meter Jarrell-Ash grating monochromator with two gratings, one for the visible
and the other for the near infémé; a small Peschen spectrograph; & veswum system
for making dhcmge tubes; a mierowave oscillator; s comparatorj a complete set of
filters; and a prism spectrograph with photographic sttachment.

The pmblm on vhich the nndergraduaéea vill work are shosen from those
ef current imterest %o the speetroseopy group. Since the time which the undergradus=

ates can devote to the projscts is rather limited, small well-defined projects wﬁ,n’

‘ be selected for them. Problems of ewrrent intevest are spectre of Titenium I,
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Titanium II, Zirconiuwm and Yttrium, molecular spectra of yttrium compounds ,
faint lines in the solar spectrum, the filter differentisl methed for spectral
irradiance, calibration of total energy sensors, setting up of secondary stend-
ards for speetral irradiance, absolute intensity measurements of spectral lines,
and determination bf transition probabilities of atomic lines.

Major support for the spgctroscopy program is from a grant to the
Georgetown College Observatory from the National Science Foundatien, two Title IV
fellowships from the Deparﬁment of Health, Education and Welfare, and one fellow=-
ship from the National Science Foundation. Funds are alsc proiided annually in
the Physies 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
Jarrell-Ash monochromator were purchesed with funds provided in the Physies Depart-
ment budget,

b. The present phase of the spectroscopy program began several years ago with

the development of the electrodeless discherge tubes by the National Bureau of
Standards spectroseopy group. These tubes were first announced in & paper pubo
lished in the Journal of the Optiecal Soelety of America, 43, 398 (1953), by Corliss,
Bozman and Westfall. At that time the first two were part-time students in the
Department of Astronomy at Georgetown., Our work with these new socurces has resulted
in a series of papers published in the Journal of the Optieal Séciety of Americe and
the Astrophysical Journmal.

Hence, our spectroscopy research is & well-established progrem. The
undergraduates will devéte»eheir attention to specified arsas within the program.
Our experience during the past year shows that with proper dirsction they ean profit

& great deal and, at the seme time, meke veluable contributicns to the program.




¢o The staff supervisor for this research area will be Reverend Matthew P,
Thekackara, S.J. Reverend Thekaekara did his earliér graduate work at the'
University of Madras. He was Chairman of thé'Department of Physies at a Jesuit
College in India when Johns Hopkins University selected him for a research position.
He took his Ph.D. in experimental spectroscopy at Johns Hopkins. Later he joined
Ceorgetowvn University whereyfar three years he was co-investigator with Dr. Carl

C. Kiess in the spectroscopy research program. From Sepﬁember 1960 to July 1962

he was Acting Chairman of the Department of Physies. His work in speectroscopy has
been reported in monographs published by the Johme Hopkins University and by the
Ceorgetown College Observatory and in articles in the Physieal Review, the Journal
of the Optieal Sceiety of America, and the Astrophysiecal Journal. Reverend
Thekaekara was the Director of the Summer Conference for College P?ofcssoré on
Recent Advences in Astrogeophysics during the summers of 1960, 1961, and 1962; of
the In-Service Institute for Hiéh Sehool Teachers for three scademie years from
19613 and of the Summer Institute in 1963. These three progrems were sponsored

by the N.8.F, He aléo directes an N.D.E.A. Title IV Progrem sponsored by the Departe

ment of H.E.W, in etomie and molecular speetroseopy.

d. Two undergraduate physies majors will be selected for this program. They will

work from June 1, 1964, to May 31, 1966.

II. INFRARED SPECIRA OF THE PLANETS

8. The research ares which will be pursued by the undergraduste students is part

of the overall program in Infrared Spectra of the Planets. This px@géum has four
major tasks:
1. Theorstical research vwill be conducted to apply the techniquss of
informetion end communication theory to pemit quantitative anaiygﬁs
-of the infraved daté obtainsd experimentally.
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. ii. Experimentel research will be conducted using an infrared spectro-

photometer available in the Physies Department to obtain infrared
data in the 5 to 15 micron region on soler redistion reflected from
the moon as well as laboratory black bo@ sources. This task will
be performed concurrently with task (i) and the results will deter-
mine our treatment of the infrared data from ﬁhe~ planets.
mPerimental regsarch will be conducted using & Beckman I R-T Prism
Crating Infrared Spectrophotometer. This instrument has sufficient
sensitivity and resoclving pover to permit spectrum resoclution and
Doppler shift resolutiom z;réqmimd in the study of the I R spectra of
the plansts. |
Experimental and theoretical research wlll be econdueted using the
techniquss and instrunentation developed in the above tasks to
determine the nature and the total emounts of the molesular comsti-=
tuente of the atmospheres of the plansts.
The undergraduate students will sssist in the implemsntation of task (11)
with existing »equﬁ.msnﬁg fmii;ltisa, reference materials, and finencial support
within the Physies Department.

b, The project began vwith deparimentel support in Septembér 1960, A survey of the
literature wves maede end an overall planm of work was formulated. The Beckman I R=7
Prism Crating IR Spectrophotometer hes been acguired by the department and ell its
defective parts have been WMQ The instrument 1s now in excellent comdition for
routine m‘euwgmso.

The contribution of the two undergraduate resesreh participants has been
to design and mi@ en infraved double-beam double-pass spectromster. It is to be
m@mtsa‘ behind & short focus perabolic mirror. The dispersing element is a sodium
chleride prism., The instrumént was originslly intended for menual @p@i‘&%i@ﬁ. and it

it is nov being converted to automatie recording. A comsidersble smount of work
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8till needs to be done on meking 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 19473 his M.S. in
19493 and his PhoDo.in 1951 from the Catholie University of America. In 1951

Dr. Thaler joined the Office of Naval Research as a physieist in the Acousties
Branch. He was responsible for the planning and inplerenting of a basie research
program in underwater acoustics and ultrasonics conducted by universities and
industrial contractors., Late in 1952 Dr. Thaler was transferred to %he Fleld
Projeet Branch of the ONR, He was in charge of the Navy participation in nuclear
weapons. effects test programs conducted at the AEC proving grounds. He directed
tvo well=known projects for the Defense Services, Project ARGUS and Project TEPEE,
Under Project ARGUS, which is sometimes called the "greatest seientific experiment
ef all tiﬁe” three atomie bombs were fired from shipboard and deﬁonatedKBTS miles
above the South Atlantie, creating a shell of electrons whieh enve;oped the earth
for several days. The project revealed much about the earth's negnetic field and
the behavior of radiation in the upper atmosphere,

The 1ist of Dr. Thaler®s publications includes the following: Distore
tion of Progressive Ultrasonic Waves, Phys. Rev. Th, 107-108 (1958); Study of
Turbulence by Light Diffrsction, Phys. Rev. Th, 708-709 {1948); Intensity as a.
Factor in Prevision Measurements in Ultrasonies, Bull, Am. Fhﬁse Soeo Ap?il 29,
1948; A New Method of Measuring Sound Veloecity, Am. J. Phys., 6, (1950); A High
Intensity Short Duration Spark Light Source, J. App. Phys. 21, 1269-22T1 (1950)3
Absorption and Dispersion of Sound in Oxygen as a Functien @f the Fregquency-
Pressure Ratio, J. Acoust. Soe. Am. 2h, 15 (1951); Ultrascnics - A T@@l for Bio-

"l@gﬁ@al Research, Research Reviews, Jan., 19523 Effects of Ultrasenic Waves on the

Refractive Media of the Eve; AMA Archivesl@f'Oﬁh%halmal@gy kT:23 204-219, Feb,,




1952, Numerous additional publications from 1952 to 1960, in connection with
nuclear weapons ressarch and ballistic research, are classified.

In September 1960 Dr. Thaler Jjoined the faeulty of the Physies Depart-
ment of Georgetown University as professor in physics. In July 1962 he was ap=
pointed Chairman of the Department of Physiecs.

Since the Spring of 1963, Dr., Thaler is the Principal Investigator of
& 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 a solar simulator:

space simulator chamber; and associated data recording equipment. Initial

studies are being made on the absorptivity-emissivity ratio for various meteals,
semi-conductors, and solid state materials., The lonmg-range objective is to ine
erease fundamental knowledge of the sbsorption and emission properties of materials.
It is hoped that this will lead ¢o design and eonstruction of controllable absorp-

tivity-emissivity surfeces for futurs spscecraft appliecation.

d. %Two undergraduate physics majors will participate in this area of résearch for

the whole period, June 1, 1964, to May 31, 1966,

IIX. PHASE CONTRAST TELESCOPY

a8, The third erea for undergraduste research participation is a relatively new

field of optics avphase contrast telescopy. We have set up lsboratory and portable
models of the phase contrast telescope to study the detailed structure of extended
tranaparcnﬁ media. Visusl observation, photography, and photoelectrie recording

are used for the investigations of transparent media, like atmospherie turbulence,
shock waves, gas flames, ultrasonie waves inm liquids, ete.

The phase contrast technigue enables visual observation of absclutely trans-

parent objects, the details of which differ only in thickness or refractive index.

In prineiple, the transparent details of the object are converted into differences
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of intensity in the image, This method produces an image which is a more ace
curate representation of object details than the imeges obtained in any pre-

viously used practical methods of Sehlieren, oblique dark-ground, and central
darke-ground illumination, Furthermore, the phase contrast method is mueh more

sensitive than the esrlier methods mentioned above.

Fo Zernicke, the Dutch physicist, discovered the phase contrast method

in 1935 and the phase contrast microscope has become an important and valueble
piece of equipment for research and industry in the post World War II pericd. 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 Hobel Prize
for his phase eontrast method.

Studies of transperent media, using the phase contrast technique, at
the University of Florida have been published im the Journal of Applied Physies,
Volume 27, 1955.

The Department of Physics at Georgetown University possesses a number
of optiecal benches, & complete line of light soureces, a Michelson interferometer,
and the usual opticel instruments for an undergraduate optics laboratory. A
lathe=bed type precision optical bench with accessories, manufactured by the
Gasrtner Seleatifie Corporation, en Omega enlarger, a Richard print washer and
dryer, an Oscar Fisher stainless steel sink and temperature control unit, and a
conplete line of aseessories for §hotographie work, were added from funds provided
by the Physics Department budget. Several accessories required for making phase
contrast plates and for making observations with them were also aecquired out of

funds provided in the Undergraduate Research Partieipation graant of 1962 to 196k,

b, Our program fn phase contrast telescopy is relatively new and, in the finitiel
stages, it is being planned slmost entirely for the benefit of the undergraduvate
physics eurriculum, This research ares is considered a necessary complement to the
rather large research progrems which we are having in spectroscopy and astr@namical

opties,
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Dr. Mo, L. Vatsia, the research supervisor, and the two students fyrom
the Undergraduate Research Participation program have already set up an efficient
phase contrast system. Techniques were developed for meking linesr phase plates

of vaxiaﬁle depth and absorption by vacuum deposition of aluminum om mieroscops

slﬁde covers. The thicknéss bf the £ilm 4s in the order of 80 to 200 angstrom

units, Aﬁ&uﬁ 100 phase.piates have been prepared and their thicknessss were
measuraed by means of Fizeé@linteéference fringes. The optical system is now in
perfect aligmen: and is béiﬁévuned to study turbulence in air eaused by flameé
and temperature gradients caused by air-conditioners, cooling fans, end heaters.

. Future plans eall for using this delicate piece of apparatus for optical
transmission properties of turbulent g&mospherea Three types of measurements will
be dmdertéken: cell size of turbulence by phase contrast telescopy, fluctuations
in 7&i@c£ty'by & hot-wire anemometer, and degradations of photographic imeges of
N.B.8. calibration charts due to the turbulent éﬁm@sphefe through vhiech the charts

are viewed,

e. The phase contrast telescopy program was initiated and will be superviged by

Dr, M, L. Vateia. Ee cbtained hgs B.Se. (Honours) degrse from the University of
Delhi and worked for five years as a research assistant in the Opties Division of
the National Physical Laboratory of Indiea. Whgle there he participated in designing
and building verious optical and electronic instruments; such as, the Twyman Green
interferometer, photoelectric multiplier type photometer, various powar aﬁpplﬁség
end s vecuum metel-film depositing unit. In the Fall of 195k h& vas evarded a
graduate fellowship by the University of Florida, where he obtained his M.S.

degree in i@ﬁs and his ﬁmaﬁo degree im 1958, im the ficld of phase comtrast teles-
copy end atmospheric opties, Im his graamate progrem, during 1955-58, he worked

a3 an investigator on U.S., Alr Force and Awmy research eonmtracts. During 1958e6l
Dr, Vatsia taught physiecs and mathemetics at the Inter-American University of Puerto

Rico, vhere he wes Chaimmen of the Department of Physics end 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 Optiecal
Soeiety of America and The Quartéily Journal of the Florida Academy of Sciences.
Dr. Vatsia attended a Summer Institute on the History and Philosophy of Scilence
and Mathematics and a Summer (bni‘erenec on Recent Advances in Astrogeophysics, both

under N.S.F. sponsorship.

d. Two undergraduste students are planning to participate in the phase contrast
telescopy program during the whole period of the program from June 1, 196k, to
May 31, 1966,

I, In Atomic and Molecular Spectroseopy, fha students will first leairn the energy
level scheme of the stoms and moleeules under study. They will elso learn how to
program for the E 101 compu;ten% Use of the large spectrographs, such &s the Wads-
worth or the Ebert monochromator, will come at a later stage.

Specific projects will be assigned to the students, taking into conmsidera-
tion the techniques they have lesrmed and the limited time &t their disposal.

At the beginning of the program the undergraduate student will be working.
q,longside one of the graduate students and under the immediate supervision of the
faculty member. Progressively, he will be fully responsible for his lmﬁ.ted' pro=

Jeets.

IZ, In the aree of Infrared Spectra of the Planmets, it is plamned to begin student

research participation by having the student become well=versed inm infrared optics

through use of the existing imfrared spectrophotometer at the lsboratory. This
phase will progress from opticel aligmment, care and handling of 'cp@ncnts, ete. ,
through the sctusl teking of rudimentary data, using laboratory sourees and standard
gas cells, to the final application of measurement @f' the inﬁmd spectra of the
earth’s atmosphere and identificstiom of its mlecular- ecomponents using reflected

sunlight from the moon,




- 1 -

III, In the field of Phase Contrast Teleseopy, the students will be asked to
study the literature on optiecal setups for the observation of transparent optical
media. They will then bs in a position to bulld a phase contrast system for
study of transparent medias like flames, glass, plastics, turbulent atmosphere,
shock waves, etc. The students will learn how to align the optiecal systems needed
for the work and how to build phase plates of verious specifications. They will,
in progressive steges, familiarize themselves with the photographic proecess and
gensitometrie techniques for the interpretation of the results. The “wisusl®
observation of otherwise invisible objects gets the interest of the students
aroused and, with a eertain amount of training, they will themselves devise nev
methods in this field.

4, PROCEDURES POR SELECTION ARD CRITERIA OF ELIGIBILITY

The ehief criterion for selection vill be the
seriousness of purpose and proven ability of
the student to become an academic and profese
siomal physiecist.

The participants in the program will be chosen from emong the physies
mejors of the junior or the sophomore elass. Semiors will not, g@m@?aliy, be
eligible partly because they will mot be available beyénd one academic year and
pertly because the course load of physies mmajors in the senior year would mot
~mormally permit an active research program. However, if a senior studént shows
very keen interest in the research progrem, amd his previous record gives pfahise
of his being able to carry the research load without affecting his course work, he
will be eligible,

In gele@tamg students for the researeéh progiran the staff supervisors:

will be guided by the recommendations of the College Admissions Office amd of the

nembers of the physice staff who ere in charge of the freshman Cemeral Physies

course, The Aﬂmissﬁoﬁs Office sereens, rather carefully, the applieants for the
physics major program. An everage grade of B, or higher, e College Entrance Exem

score well above the aversge, and at lesst three years of high school math and ome




year of high school physics are required of the freshmen phyeics majors, The
freshmen course in General Physics is a major hurdle for nany would-be vhysies
mejors. The weekly lab reports, the biweekly quiszes, the weekly problem assigne
menis, the quarter tests and semester exams, all help to give s 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 program of the College. They should also show an aptitude for experinmental
worko..

Since, during the last several years, most of our physics majors ob-
tained graduate fellowship awards from leading Universities for work towards a
PhoD. progrem, we fesl there will be little difficulty in finding six students
eapable of handling the ressareh pa?%acipatiﬁn pProgram.

There are n;arlym3800 a%ﬁdeats enrolled in the five Undergraduate
Schools of Geﬁrg@town University., Of these, less tham five percent are in the
three areas of comparable academic rigor, mathematies, physies, and chemistry,
of the College of Arts and Seiences, Henee, it would seem - or at least the
feculty of the Physies Department like to think - that the physics majors above
sophomore level are "undergraduates of high sbility.”

Major questions to be asked about the applicants to the Undergraduate

Research Participation progrsm ere whether they show & keen intersst in one of

the three areas of research and whether they can pertieipate in the program without

detriment to an already heavy academie schedule.
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I Suvmer
A, Partieipant Support
6 Participants @ $60.00

per week for 10 weseks $3,600,00 $3,600.00

B, Cost of Program Allowance
6 Allowances 8 $80.00
per veek for 10 wesks $4,800.00

. TOTAL I (A + B)ooooooocuoqo $8§3800°00

II Academic Year
A. Participant Support

6__ Participants @ $200.00 $1,200,00 $1,200.00

Cost of Program Allowanece

6_Allowances @  $500,00 $3,000.00  $3,000,00

TOTAL IXI (A + B)occoocesooss _ $4,200,00  $%,200.00
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