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NATIONAL DEFENSE GRADUATE FELLOWSHIP PROGRAM
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NATIONAL DEFENSE GRADUATE FELLOWSHIP PROGRAM

Name of Institution Department: Period of Cost Data
Fron: To:

Georget wn University Atomic & Molecular Spec-
troscopy.

RENTAL! OF EQUIPMENT

Rental Allocated Allocated
to ThisPrice to Other

Quan- Per Total Departments DepartmentDescription
tity Unit Rental z Amount Amount

Time on two Burroughs
EIQL computers 300 hrs $2.60 $780.00 ~ 100% #$730.00

er hr.

Total 780.00

SCHEDULE G



NATIONAL DEFENSE GRADUATE FELLOWSHIP PROGRAM

Name of Institution Department: Period of Cost Data:
Fron: ToUniver Atomic

so h toe

INDIRECT COSTS

Allocated Allocated
to Other to Tuis

Item DeTotal Departasnt
Cost o

General Administration and General Expenses ¥

Operation and Maintenance Expenses*

ibrary Expenses*

Use Allowance for Buildings, Capital
Improvements, and Equipments*

Indirect Departmental Expenses *

eet dsof "Treo. Bose "pe }

Show basis of allocation or proration

Total 51,655

SCHEDULE D



Form No. NDEA-Iv-4 Budget Bureau No. $1-2339,1
Feb. la.) Approval expires March 30, 1961¢ me W

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
Office of Education, Washington 25, D.C.

NATIONAL DEFENSE FeLLOWSHTR PROGRAM - ATTRIBUTABIE COSTS
NATIONAL DEFENSE GRADUATE FELLOWSHIPS + TITLE IV, PUBLIC LAW 85-864

Name and Address of Institution: Actual or Estimated Costs for the
Period: 7-l-Ui G-30-l2.

GEORGETOWN UNIVERCITY
Washingtur 7, D.C. 8,275.00

Name of Program, Department, or other level for which data are submitted:
Atomic and Molecular Spectrosc. py, Physics Department

Direct Costs t Total Costvost

§ 3,000.00Salaries (Schedule A)
Employee Services and Benefits
Travel ... setae 190.00

Printing seas

Other Direct Costs (Itemize):

Supplies and Materials 120.6u
Communicacions *

Equipment (Schedules B and C)...
Fees Js 00.00

S

Subtotal, Direct Costs ....... 520

Indirect Costs (Schedule D)

General Administration and General Expenses
Operation and Miintenance Expenses
Library Expenses

"Use Allowance for Buildings, Capital Improvements and Equipment ..Indirect Departmental Expenses oe 06 wat ee.

Subtotal, Indirect Costs

Total Cost .

Number of Students Enrolled in Program, Department, or other level.
Cost Per Scudent

1,655

3,7275

4

Less Tuition and Fees Collected per Fellow
Cost Per Fellow

+ 1

Signature, Name, and Title of Person Certifying Accuracy of Cost Data} Date

.seph F. Cohalan, S.J., University Treasurer April 15, 1961
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PROGRAM DESCRIPTION

i. BRIEF SUMMARY

The research program in atomic and moLeculer spectroscopy is anextension of the work which we have been doing during the past fouryears in the departments of physics and astronomy. We have alreadydeveloped several semi-automatic techniques for rapid reduction of
spectroscopic data. With three newly acquired pieces of equipment. ,the telecordex, telereadex and B3 1401 Computer, many time-saving featureshave been introduced. Electrodeless discharge tubes provide efficientlaboratory sources. The relative advantages of these SOUPCES, comparedto conventional are and spark discharges, have been demonstrated by ourwork ag by that of several other investigators. The techniques of makeing such tubes have still to be perfected. Several epectra of astro.physical interest need to be studied. A great deal of work still needsto be done in connection with the accurate Getermination of energy Levels.The semi-automatic techniques in interferometry whch we have devised peremit such vork to be accomplished rapidly, economically and with sufficientlyhigh degree of precision. The vastly improved facilities of the new aciencebuilding to be opened in 1962, will permit us to attempt these problems. Theproblems in which we are interested are of a basic nature, These ae problenswhich will give to the graduate students familierity with many different tapesof instruments and with many different aspects of physical theory. Hitherto,our work has been in the visible and photographic Fegion of the spectrum.Facilities which we have acquired recently or will be getting in the nearfuture will permit us to study the ultraviolet and infrared region.
apectroscepic studies in the physics department will be closely reLeted toand will benefit considerably the research vork carried on at the
town Colzege Observatory on the atmospheres of the Planets and in curlaboratories of biophyeics and physical chemistry.

2. PRESENT PROGRAM AND FACILITIES

(a} Research Opportunities.

Our gredvace course offerings are such that the students cantheir experimental work with an adequate knowledge of the physicalTne courses specially suited to the program are:
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Geometrical and Physical Optics: A study of the Pundamental
principles of geometrical and physical optics; diffraction, iuter-
ference, reflection, dispersion, polarizetion, double refract on and
crystal optics. Experiments on the above subjects and use of the
Michelson interferometer, the spectroscope, the camera, and various
other optical instruments.

Quantum Mechanics: This course treats the Schrcedinger wave equation
ang its application to the energy levels of simple systems and to
collision theory; the Heisenberg matrix formulation; and the applica-
tion of approximate methods to atomic and molecular problems. The
Dirac electron.

Atomic Structure and Spectra: A brief discussion of the history and
instruments of spectroscopy, alkali spectra and penetrating orbits,
the a kaline earths, electron spin and multiplet structure, avace
quantization, Pauli principle, the periodic system of the elezents,
spectral intensities, anomalous terms, perturoation, pre-iorization,
comparisons of types of coupling, hyperfine structure, electron affine
ity and width of spectral, lines.

Molecular structures and upectra: Rotational, vibrational, and electronic
structure of diatomic molecules. Rotational and vibrational structure of
polyatomic molecules.

Other graduate courses which are offered in the department of physics
are; Classical Mechanics, Electromagnetic Theory, Advanced
Statistical Mechanica, Relativity, Nuclear Physics, Experimenta) Nuclear
Physics, Theory of the Solid State, Advanced Optics.

For our experimental work the following pieces of equipment are
availeble:

i A Wadsworth apectrogreph in the basement of the Observatory,
with an original Rowland grating, 20 000 Lines per inch.

ii Another Wadsvorth spectrograph with a Gale grating, 30 oon
iines per inch. is housed in a separate building and is
specially designed and equipped with a heliostat for
prysical work.

Various accesscri@s for the excitation of different types of
spectra, incayuding raytheon and klystron oscillators.

iii

Teree comparators all of which are high precision
measuring to a micron.

iv

An analog digital converter (Telecordex) for automatic
ing of comparator settings.

vi A telereadex for projection of plate images on a screen, suitable
for more precise estimate of intensity and for detection the
fainter lines.



~ 3+

vil Two electronic digital computers (Burroughs E3 101) for vapidreduction of wavelengths and wave numbers aud for analysis of
spectra.

An interferometer of very high quality.
x A iittrey spectrogreph specieliy suited for the ultraviolet

region.

x An infrared spectrograph.

Various other accessories will be added as the need arises. Lackof adequate space has been for long a wajor handicap. But, since thereig adequate epace in the new building we can permit a lerger number of
students to profit by the opportunities.

{>} Present Instructional Steff.

1

Name Academic Degrees & Where Field of
Reok Gosferred, Spesialization

(Cari C. Kiesa Lecturer B.A. (Indiana Spectroscopy
Ph.D. (Lick Oha.) Astrophysics

o Aeting Chaimman Pa.D. (Johas Hopkins JAstrophyuics
Dept. of Phys.

Seal

Francis J. Heygen,S.J. Frofeasor A.B, Mofi., 28-L. Agtrcnouy
Director, George- (Woodstock Coll.) Astrophysics
town Okservatory N.A., PHD.

(Harvard }

Charles L. Beckel Aesoc. Frof. BoB. (Scraitson); Molecular St
PhP. (Johns Hopk. } tur

B.S. (Providence C.)Poneid B. McCarthy Tnstructor B.bc, HB. (Boston Speckroscony;
College) infra-red.

J. Fins. Asst. Prof. B.S. (Zoly Ceoss} Mol: cadlar
(on leave} M.S. (Catholic U. Structure

of Am.) (will be
teking Phd. in
dune, 1961)

Yera GC. Rubin fustructor A.B., MoA.(Yassar) Astronomy
Po.D. (Georgetown) Astrophysics
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In addition there are several in closely related flelde ofbiophysics, chemical physics and astronomy on the research staf' ofthe i sciences Group of the graduate school and of the Guorge-town Medical Center. The services of all these men are available forconsultation and guidance,

ye Vpn xt far nm,

4.
tory, and partly because of cur close association with the Spectroscopy

because of the century old tradition oz the Georgetown Gollege 'Observa-
1

Division of the National Bureau of Standards.
Our staff has grown considerably during the past five years, sincethe inception of the Ph.D. program. Legic Research is the madozr ain ofthe New Science Building. Its expanded facilities will naburaliy calkfor additions to the instructional and research staff of the physicsdegertment.

(c)} Library, Laboratory and Other Facilities
Our library holdings are fuily adequate for research Purporus. Thephysics library is located in two large rcoms in the basement of the RealyBuilding. The sstronony librery on the Vtiservatory "LLL is alsoequipysd with Journals and monographs of astrophysica', interest. athe nev building 9000 Square veet of Ploor area is allotted to Library.
Our laboratory facilities will improve considerably during the nexttwo years. 'The main drawback at present; is lack of eufficient space andwill goon be remedied.

Gradvate

in Physics and allied fields during the period 1957-60, theof greduate students enrolled were as shown below:
FR aice Astronomy

1959-60 33 32 991958-59 30 29 LIS 191957-58
1956-57 30

25 83
19 16 6

Our enrollment is not @ true indication of the demand for research oppor.vunities which exists among science workers and stience students in theWashington metropolitan area. We have to increase our facilities meetadequately these demands.

The of Degrees Conferred.

in the four branches, Payeics, Astronomy, Chemistry and Mathematics'the cumber of degrees conPerred were:
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Master's Dector's

Pays. Aet. Chem. Math, Phys. Astr. Chen,

1959-60 fe) 6 &

1956-57 a) 15 17

2 9 0
1958-59 0 6 1

58 1 81 0 9
0 9

Txe majority of these degrees W2S conferred in chemistry. The mathematcs
department vas recognized lest year for granting doctor's degrees. The Ph.D.
program in physics is still in the process of development. Four Fh.0. degrees

We Given ln phyote. fe the otub reap er tro. Tac cee Pete ee re ate
x =

wine

cover a wide spectrum of problems, stomic end molecular spectra, photographic
ami infra-red regions, laboratory scurces and atmospheres of the sux and the
planets, experimental and theoretical work.

Finencial Aid for Students

In the spectroscopy division the available financial aid is als geher
Leinadequate. This is the man reason for our making the present appl

Five essistantships are aveilable in the department of poy3:sk, De
of these teaching assistants ia doing research in spectroscopy. A
grant of $5000 a year supports a Ph.D. candidste working om molecular struc.
ture. A National Science Foundation fellowship supports another. wo more

shypewee Lec Vase Uoleese by Ud bage Goselehe lee TE Ge
at the observetory. The majority of our studente work with govenmmeszcal
schembific agencies in the area and heve to be content with graduate vork

teaching cme
Vers

in the evenings or over veek-ends.

Regarding financial aid to graduate students from university sources,
the following statement in the Self Evaluation Report of the Georgetoim
Cniversity Graduate School, September, 1960, is worth quoting: "FeLiove

and scholarships Por the current academic year will reduce the in-
some of the Greduate School in the neighborhood of some one hundred and
thirty-five thousand dollars. This largesse igs made possible only

cog tre 2 STame Teta TR TR
Ta cam TM eR + Be be

youn's total, financial position." (Self Evaluation Report for the
AdLe States Assoriation, Vol. Cit, p. St).
umd of the Graduate School

Tae Pa. program in astronomy is relatively older and several of
our gradvates have distinguished themselves in teaching and research.
SALON may be made of three of our alumi. Dr. R. Zalubas, who taught

a years and is 6 research at the National Bureau of

exemple of the richest spectrum, one of LhOOO Lines, all, measured
spShandavd recently completed an analysis of the spectrum of Thorium

Fo "EE
coum has made a voluminous contribution to the avectroscopic literature
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on iron. Dx. John P. Hagen, who took a Ph.D. in radio-astronomy end
taught for several years in the same Pield here, has won national.
recogpition as former Chief of the Vanguard Harth Satellite program,

>

Aeronautics and peace Administration.

A questloanaire wae sent last year to all students whe received
graduate degrees from Georgetcwn between 1937 end 1959. Replies vere

are now teaching or have taught since leaving Georgetown. The subjects
taught do aot afford any evidence aw to whether the physics

FE8

Gxt 0 03

3. EXPANSION OF THE PRESENT PROGRAM

(a) Course Offerings.

An expanded program in svectroscopy would require a few additional
course offerings. Among the courses woch have been plan?.ed and which
will be taught when there are enough number of sufficiently advanced
students, are the following: Quantum ELectrodymamice, Group Theory,
Advenced Topics ia Astrophysics, Advencéd Spectroscopy Tab.

(0 Additional enrolinent.

Ovwr present facilities will permit ten more fulletime research
students in spectroscopy im the academic year 1961-62.

Additions to the Faculty

The number, in full-time equivalents, of new staff appointments under
this progrem will be one each at the professor's level and at the assistant
professor's Level. This does not mean. hoverer, that the new facw.ty
members will devote their time exclusively to graduate stufents. Teach-
ing assignments in college and greduate school will be distribute: and
more time will be available to all our research men in Yor
mentoring diesertations and for consultation im allied fields in other
departments and in the medical school.

Additions to the Physical Viant

Within eighteen monthe the new Selence and Basic Research building
will be ready for occupaucy. The building which has been described as
one having the most modern functional design will, house all major research
activities in the physical scaences. Except for the corridors, morable
partitions vill ve used to meet the changing needs of each researci team.
A totel of i 170 sanare feet o? floor epace has heea allotted tc graduate
research in physics and another 20 368 square feet to undergraduate work
im all fields About aye of this epace will be available direct] or

Lor the projects in spectroscopy. The areas at present occupied
by the paves department will revert to the main university Libres.
Tne prysics departuentel Library vill be transferred to the new bun .tag.
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These very substentiel edditions to our facilities are entirely
vutside the regular budget of the physics department and will be provided
for from funds reised by the University Development Office.

ft is of the utmost importance that along with these substantial
additions and improvements in the physical plant, the department providefor itself an adequate complement of research staff and graduate students
t> benefit oy them. The present application has been drawn up with this
objective in view

(e) University Approvel

The Title IVY Coordinator who reviewed this application is the Dean
oF the Graduate School. The srogram has the full approval and support
of the University Administration and the application bears the signature
of the authorized official.
Past Efforts and Planning

All previous efforts to expand the spectroscovy program had been
made through the department of astronomy. The Physics Department had
heavy responsibilities towards the undergraduate students, and with
the severe limitations on space and mawpower it could not plan for
any rapid expansion.

The Future of the Program

Georgetown plans to comtinue its spectroscopy program because this
program has grown out of a iong tradition. Spectroscopy is ome of very
few branches of physical sciences where Jesuit scientists have made a
significant contribution. The grating as an instrument for dispersing
Light was first conceived by a Jesuit, Grimaldi; and another, Seechi,
discovered the spectral classification of ttars. If with the waning of
outside suppert the basic aspects of spectroscopic research tend to be
de-emphasized, much of the research program will still continue because
it is a necessity for several other flelds such as astrophysics, bio-
physica and physical chemistry to which Georgetows scientists are
heavily committed. The start which we are now making will have borne
satisfactory results.

{hy Contribution to College Teaching.

Teaching is a Jesuit tredition with four centuries of know achieve-
ment. Georgetown is and will continue to be very strong at the college
level. Teaching here has been all slong far stronger then research.
Basic research in general provides mors teachers then applied research.

Spectroscopy in Washington Area

Georgetown is the only university in the area which has facilities
for any extensive program in spectroscopy. There are indeed in Washington
aud vicinity a very large number of research laboratories maintained by
the government. The work they achieve and the training they give to the
workers, though of indisputably high calibre, are nonetheless, of a very
different type from what an educational institution and a university
atmosphere can achieve.
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(3) Details of the Program

The faculty members who are particularly interested in the spectros-
copy program and helped iio develop it are Carl C. Kiess and M.P. Theksekara.

Dr. Kiess brings to this program almost half a century of
experience and uniformiy rich productivity. He is a physicist who has
gained world recognit:.on for helping to make spectroscopy "the master key
of the universe." Tis published papers include sixty titles many of which
are the first analysvs ever attempted of highly complex spectra end a
hundred more titles in collaboratioa with others. Ou prescnt
of the energy Levels of seveal of the elements is due co the pioneeringwork of Dr. Kiese. He is now retired from the National Bureau ov Standards,and is currently engaged on en extensive program for the atudy of the atmog-
pheres of the plenets.

Pr. M. P. Yoekaekara did his earlier graduate work at the Dniversiiyof Madras. He chairran of the devartment of physics at a Jesvit
college in Indi; when Johns Eopkias University selected him for a re-
search position. He tock hig Ph.D. in experinental spectroscopy at
Johns Hopkins :md was the only student of the department to be elected
to Phi Beta Kappa in his year of graduation. He later joined Gecrgetown
University where he is now Acting Chai: of the Physics Department. MAS
work in spect: oscopy has been reported in monographs published bg Johne
Hopkins University and Georgetown College Observatory and in articles in
the Paysical Review, Jouraal of the Optical Society of America and. Astro-
physical Journal.

Our spe itroscopy prouvrem will have the able assistance of Dr. Charlesi. Beckel With Be specialty is theoretical molecular spectroscopy and of
Mr. Donald E. McCarthy who has done significant work in experimentalinfra-red eyctroscopy.

Our spuctroscopic work will be mainly experimental, but we will
also be inttrested in the theory of molecular structure in so far 3 itis @ complement to our experimental study and help to suggest ney lines
of investijjation. The Pields in which we will be interested have been
briefly stuted in the at the beginning of this program Gescrip-tion.

We are at present mainly concerned with the spectrum of titanium.
Titenium after iron is the element responsible for the largest nuverof Lines of the solar spectrum. Of the 26 000 known solar lines 7000are still unclassified. A more complete description of the spectrumof titenium will, it is hoped, help identify these lines. We heve
meacured nearly 10 000 lines oftitanium in the range 2000 to 0 000 A.
An iPM 705 computer was used to predict the 9000 possible lines amon
the known 370 levels of Ti I. A computer program has been develovedto determine new energy levels from known wave numberg of lines. Some
of owr preliminary work on the revision of energy levels has already
been published. A technique has been developed for rapid reduction of
Gata from interferometric plates, and it has been used successfully in
a limited wavelength range.
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Our semi-automatic methods are being used also for the analysis ofthe soectra of yttrium and zirconium, and of the molecular bands observedwita some of our yttrium tubes. A% @ later stage we will also be interestedin the spectrum of haffniua and other elements and in the spectra of allthese elements in the higher stages of ionization.
We have also begun an extensive survey of faint Lines in the solarspectrum. Ina limited wevelength range 6000 A to 7500 A we have measurednearly 5000 lines; of these over 2000 are "new" lines, not listed previ-ously.

Our research work under the expanded progran will naturally continuealong tae lines we have pursued hitherto. We expect to proceed at a muchquicker pace and gain in depth and coverage. Techniques of produciagspectra and of analysing them will be improved. Each new willcall fox its own special techniques.
Tae present rapid development of the program is due primariiy to thefact that the physics department is scon to move Into the new science build-ing. The university is now in a position to meet the ever growing demandin the Washington area for more sfience education and at a higher Level.The Office of University Development which so ably conceived the Lev build-ing and made it possible can give the shell, the framework. Tae bodyand the substance of research will have to come from the faculty and thegreduate students. For these a university like Georgetown which is neithertax-supported nor heavily endowed needs the assistance of outside egencies.This present application is an attempt to seek such assistance.
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GRADUATE FELLOWSHIP PROGRAM APPLICATION j~ NDEPp 1¥

fer Title IV' the Nattemn: Defense Pdwcation Act ISS8. as amesideds

B. AN ADDITIONAL ALLOTMENT OF FE:.iOWSHIPS IN AN APPROVED PROGRAM

INSTRUCTIONS: See accompunying directives.

An application is hereby made by this institution for additional Nationa! Defense Graduate Fellowships, $5 'eu. 9

academic year 1963-64, an already approved program ip tna following department? and undor the following specitc Mogi aM

INSTITUTION Geo. gesowr. Goivirsou,.
ADERSS _ STi tia O oheceis, No wey - hash ato 3 GAL.
DFPARTMENT - Puysics. -

SPECIFIC PROGRAM TITLE. MolecAY wun Lacey
A. Institutions! ?riority Ranking (Ranking should be made on the basis of aii applicetions submitred.)

1. The total oumbez of 1963-64 applications ===

2. The rank order for this program.

B. The Number of Additional Fellowships Reqested for 1963-64 at Leet.
C FELLOWSHIPS AWARDED IN PREVIOUS YEARS.

How many NDEA fellowships were awarded in this program in the ecodemic year 1959-667? in 1960-61? _
in 1961-62? in 1962-63?

D. NAME OF SCHOOL OR SCHOOLS !N WHICH PROGRAM (tS TO BE GIVEN»
Graduate School, Georgetown University

NAMEOF DEPARTMENTORDEPARTMENTS IN WHICHPROGRAM3 TO BE GIVEN

Department of Physics
NAME OF DEPARTMENT HEAD OR PROGRAM DIRECTOR RESPONSIBLE FOR PROPOSED PROGRAM

Matthew P. Thekaekara,
Joseph A. Haller, S.J.

NAME AND TITLE OF PERSON RESPONSIBLE FOR ALL TITLE (V PROGRAMS IN INSTITUTION

37th and 0 Streets, N.W., Washington 7, D.C.

NAME AND TITLE OF FINANCIAL OFFICER

James B. Horigan, 8. J.
ADDRESS

AGREEMENT

The attachments hereto are a part of this application. It is understood and agreed that (1) the expanded program wil! be carried
out in accordance with this application, except as changes are approved by the Commissioner; (2) the applicant institution will
comply with regulations, policies and procedures of the Commissioner under Title IV of the National Defense Education Act of
1958, as amended, including provisions with respect to accounting for funds and the availability of records for audit by the
United States Government; and (3) in the acceptance of persors for study in this program, preference will be given to persons
interested in teaching in institutions of higher education. All st tements made in this application are accurate and complete to
the applicant's best knowledge and belief.

NAME AND TITLE OF

Haller, S.J., TreasurerAUTHORIZED OFFICIA
(Please type)

PERSONAL SIGNATURE*

*(This application musi
institution )

ual signature of the official autbonzed to sign for the
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tke depurtments of physics and astronomy. We oropean ve 'yop further the

of gas discharges, of semi-automatic mache of dai redustion, and

intectexcmetric metheda of precision measurament

students were encolled under the program and work at the

bogiaming of the Fall semester 1961. During the fixst veer cany teak the

gourses im ohysice which ave required ef every graduate in the departeent,

wut they ise spent & certain part of their time working Sicugeide the mere

advanced students whe are engaged en prejects in spectzoucopy. Hav they ave in
Re sscond year and are starting om their oun ind vidual pxojec.3o

2. ex 130 of faculty and facilities. Sevexai unjer aa teachiag

schecules were made, so that more time is available lor for each faculty
Neo faculty member teaches more than two courses ts our present

Ur. Raliph S. Henderson rejoined the faculty es a UES time member in

yaar's leave duting 1960-61. Im September 961 the department aude tuo nev

aopoiatments, Dro Eduard M. Corson, Professor and Dr, Miszi L. Yateia, Asaist-

#at Protesser.

Faculty members darectiv involved in the svacicauscony pregram are Fr.

Matthew P, Thekagkara, progyam divecter, and Dr. Misri le Yateia. LF, Vataiata

special field is experimental epectyescepy. Fr. ''hekaekeva's teaching schedule

has been reduced te half es that he can devete eore time ME this program. A

£40651 Me. Sdwazd Jo Finn algo rejoined the feculty. Hoth of chem had been on a

MEY course entitied, Spectzoscopy Lateratery. was in Septem-

ber 2962 and ag taught by Fro Thekeekara, This course 7 sf special interest
to students in this pregram.
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twe more faculty membera. More of the time of Ancuciata Pryfensor Thekae-

roge aad Asgietent Professer Yateis will te velesead fez the research proc

gram in atemic and moleaular spectrescepy.

The v tow ine tudetod

beth the departments of Physics and Astrozemy. Masy ef tha pieces of equip-

went used im spectzoszepy axe Located at the ahsexvate Qed been devel

eped by the Astsenomy Department Tre basic

given stinky theengh ceurees offered in the Studerts

bets hyds€S GaN esi RGucmy OpAdsintaes 2. Coy GS lk wp. oe DSGOpy poe

jects. Nenee it would seam that figuves inciuding beth Oepaxtments ere

want uy the pretant prapoteal.

Tke envolluent im the Fell semester of "$52 is fer tze Fivat year

23, sacoemd yaar 17, thigd year 27. O£ our half the nume

BOE ava part-time and the vest full tise, Ths ant cipated for

5965 is whew, 24. klat oor

2 *s these two
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The aumber of degress given in Jueme ESEL ex Mesters, 2 Dectoral,

S12 of the Greduate School.

§ Spgs Madtow Studomte. There ae 4 U4

5 wesacech fehlewships in the Physics Depaxtwenc, These aiso several

pesearch teliouships and 1 teaching assictantchip 4a ths Astrorcay Depart-

emt. The amowmt is $1800 fer fivet year, $2100 fez secead year aad

326630 for the third year. Of the 7 teaching , 5 are in the speco

srascepy progvam. Threa ef gur graduate hold the Sefence

toundatien Cooperative Fellewships, and of thess, ome etudens as deiag

a oestopy is
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search in spectwescepy. Three ether graduate students sngep3d in this

'Yas ave supported by research AGS aise Econ Coveramant



sources ether than Title IV.
Tae development pians cf the Usiversity include

more fied research in 6157 branches of the physical sciences. Hence

the new Sefence Building was constxucted. Praliminary plans have been drava

up for & new tard fer Satroremy.

Spectreascepic research is likely to becoms our strongest field in

Phyaies and Astronomy, partiy because of the century-cid tyaditien of the

Observetery and partly because ef our clese with the

copy diviaiex of the National Bureau ef Faculty members in

beth Physics and Astronomy are exploring the possibilities fer more outside

support frem private foundations so that we might imerease the number of our

fuli came etudents. The Usiversity has authorized substantial increase in

the .hysies Department budget, go that the spectrescepy program way be ade-

quately mupperted. Tae expanses invelved in starhing tha new courea,

'Advanced Spectrescopy Lab" aze covered aciely by the Univereity.

The mew Sefence Building bas been a heavy strain on the reseurces of

the University. The University cannet give much bayond tha bere shell of the

budiding. Resources be found eleewhkere for what keepa 5 research program

going - competent students and faculty men and adequate aquipmant.

Tha present is one te insure us wore of cempetent students

Zor the apactrescopy project.
Area. Georgetown is the only University

an the erea which hes fecilities fer any extensive pregram in spectzescepy .

The Geergetowia Obeervatery, which dates back to 1861, is well equipped fer

astrophysical and spestroscepic resaarch.

There are, indeed, én the area a very ange number of research Labora-

teries by the Cevernmant. 'The werk they echisve and the

they give ta their workers, though ef indisputably high caliber, sre menathe-

joes of a very diffexent type fvam what am eduestions! imstitutien and a

8 Speetvescesyim the Washington

ft aeol te a Peekene Sr fe gag,
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The program wa propose ia a very essential campiement to the research

installations of the Faderal Government.

A new section of the Optical Seciety of Awerica, the National Capital

Section, wes started im March 1962, and the Physics Departwent ef Georgetom

Usiversity was the hast fer the firat two organi cations meatings of the

section, Dr. Thekaskaxe is the Vice-President of the National Capital Section.

Craduate Work. Detailed plans fer devalupment of graduate

work at Georgetown were drawa up when the new Science Buiiding was first
planned. Besic te these plens was the recligation thet the warleus fielde
of research sve closely related. Hesce it is that eme large building close

te the medical center was thought ef. Very Reverend Edward B. Bunn, Presic

dent of the University, was for these piams, and he worked in
close cvoperation with the acientists representing eack ef the active fields
of xaseazch. Development of spectroscopy is easential te the plan since it
is @ £ieid commen te Physics end Astronomy, and hes apphications in Chemistry

end Chemecnadicine.

Teaching at a high level is a lexg-standing txredition at Georgetown.

A large percentage of aur graduate etudents choose teaching as a career.

This is true wo less in the eciences then in the humanities. Ssectroscopy

which requixes a bread-base treining in both classical and modern Physica
Physica

aa 4 field moze likely Ce yield eoupstent teachers fer cellages then seny

ef the so-caiied glamour fields ef Physica, which hava iemediate applicaticns

aim industry, and hemne can attwact plentiful wesearch suspert. Severai deo

5. Devlenment of

partments ia the University are engeged in teacher-training pregeams. Pare

tiesler mention might be made of the In-Service Institute iu Physics fer

high acheei teachers and the Sumer Conference em "Recent Advances in

Astre-Geephysics" fer colicge profeasoxe (hoth under the direction of Dr.

Thekaekara, the program directer ef thie epphication), and the Swamer Con-

ference on the new methods of high scheol aathamatics. Ali these pregrena

wader the spontership of the Ratiens? Selenen Poundetion have beam held



gvety year fer pegiedse wasying rem tue te five 0:

Wo beldewe that an sdditioas! grant of two fellowships ie vary

RACRERALY ter garrying gut euccesafiuliy the preguam dn atemic and moles

apectwescopy fee which the University Bes sizendy wade a very

qubatemtial contribution.


