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REPORT SUMMARY

The ARPA/ONR supported research sctivity at the University of California,
Santa Barbara, provided the major initial funding and a considerable fraction
of later funding used in the establishment of a Molecular Physics Laboratory and
in carrying out a considerable number of basic experimental studies. This
laboratory emphasizes the use of optical spectroscopy and the teaching of
skills for a thorough understanding and application of the observed spectra.
The laboratory is now housed in rooms designed especially for optical spectros-
copy, and equipment has been constructed on a modular basis providing for
eo.sy’interchange of light sources, sample systems, spectroscopic detection
apparatus, amplifiers and power supplies, A diverse assortment of spectros-
copic equipment is available for the spectral range from 100 nm to 2000 nm
with apertures as grs -t as £/9,87 and resolving powers as high as 200,000,
A "house" vacuum system provides extremely high speed pumping to moderate
pressures (10* torr) and portable diffusion pumping apparatus provides
pressures as low as 10=® torr, A variety of white light and discrete
light sources are available and state-of-the-art photon detectors can be
used as needed for the desired spectral region, Secveral portable, low
temperature cryostats have been constructed for optical studies on gases,
liquids, solids and matrix isolated species, In recent years, several lasers
have been added and the spectrometers are being used in conjection with
coimputers.,

The laboratories are now used, in part, by three professors, four
to 10 undergraduate students, four to six postdoctoral students and visiting

senior faculty, three to five graduate students working for the Ph,D.



degree in physics and one to three other graduate students obtaining experience
in spectroscobic laboratory research, For three years, the ARPA/ONR project
was the only non-University support for Professor Broida and in the last
four years has been & decreasing fraction of his support. Additionally in
the last four years, an increasing fraction of the ARPA/ONR support was devoted
to support of Professors Phillips, Yalker, Glosser and Margolis. The project
was a major source of funding outside of University sources for Professor
Phillips,

A large fractior. of the research conccerned the measurement of molecular
energy exchange in gases with an emphasls on electronically excited

1,10,18,19,22,25,26,27,29,32,37,38,39,43,44,46,48,50 *

states., Various sources

were used to obtain easily interpretable conditions for collisional exchange
10,43,44,46,50

flowing chemical
1,31,36,38

of energy including flowing helium afterglows,

16,17,19,22,29,32,34,37,39 flames and explosions, and

Liquids,2’3’6’3o’h7 Solids,h’ll’lz’ 13’28’)45’50951
12a,13a,14,15,20,23,24,33,42,49

afterglovs,

molecular beams.26’h8

and matrix isolated molecules were studied

from low to high temperatures in the attempt to learn more about molecular

7,8,9,18,19,25

interactions. Investigations of laser systems and their

application to molecular spectroscopy35’39’ho’ul’hha’u7 have resulted in the

development of several new and fruitful techniques.3o’39’ho’h7 In addition

to these more basic studies, some useful instruments and new techniques

were developed and reported.2’5’7’2l’31

*Numbers refer to publications listed in the following two sections.
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Articles published or submitted

Author Title

Tje Hollander Photometric Measurements on the Deviations
from the Equilibrium in Flames

H. D, Pruett Purification of Krypton by Directional
Freezing

H. W, Offen Fluorescence Lifetimes of Arcmatic

D, T, Phillips Hydrocarbons Under Pressure

A, Matsui Exciton and Interband Spectra of

W. C. Walker Crystalline MnF,

A, Matsui Polarization of Three Vacuum Ultraviolet

W. Co Walker Monochromators Measured with a Biotite
Polarizer

Ce Mo Surka Spectroscopic Study of Liquid Helium in

G. T. Beck Ultraviolet

F. Reif

W. C. Walker

D. T. Phillips The Poor Man's Nitrogen Laser

Je West

G. Capelle Pumping Organic Dyes with a Nitrogen Laser

D. T. Phillips

G. Capelle The Tuned Nitrogen Laser Pumped Dye Laser

D, T. Phillips

M. Manalis Model for the Helium Afterglow

P. A. Narayana Electronic Absorption Spectrum of nict

P, Venkateswarlu Doped in IH)Cl Single Crystal

K. V. S. Rao Electron Pzramaghetic Resonance Studies
M, Dattatreya of VO°* in Nitrate Single Crystals. II
Sastry NHNO3, NellO,, and 13a(No3)2

P, Venkateswarlu

P. A. Narayana
P, Venkateswarlu

Optical Absorption of Co2* in Zinc Acetate
Dihydrate Single Crystal

Journal

A.I.A.A.
January 1968
Paper 67-9

J. Phys. Chem, Solids
28, 2346 (1968)

Je« Chem, Phys,
49, 3995-7 (19%68)

J.o. SOA.
60, 358-65 (1970)

Je0.5.A,
60, 64-5 (1970)

Phys. ReVo Ietters
23, 8u2-6 (1970)

Am. J. Phys,
38, 655-7 (1970)

Appl. Opt.
9, 517 (1970)

Appl. Opt.
Accepted

Je. Chen, Phys.
Submitted

Je Chem, Phys.
52, 5159-63 (1970)

Je Chen, Phys.
52, 4035-40 (1970)

J. Chem, Phys,
53, 281-4 (1970)
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«5, K¢ lle Evenson
T. T. Kikuchi

26, ile Go Utterback

Title

Vibration of iicthane in Condensed
Oxygen, Nitrogen, and Argon

Vacuun Ultraviolet Absorption Lnectra
of O:ygen in Liguid and Crystalline
Argon and liltrogen

The 0-2 Transition of CO in Condensed
Oxygen, Hitrosen and Argon

Charge-Transfer Absorption Speetra
of NO in Kr and CH,OH Solutions

Spectral Study of Active Iitrogen
Flemes Bxhibiting CH "Tail" Bonds

Optical Detection of Microwave Trangitions

Between Excited Electronic States of CH
Involved

Laser Possibilitiocs of Chemically-Excited
Molecules Formad with Atomice Snecies

Inverted Population Distributions
Produced by Chenical Recactions

A Possible liechanism for Light Absorption
by Interstellar Grains

Microwave Discharge Cavities Operating
at 2450 MH:

Chemiluniinescent Enission from the
Reactions oif Volatile Silicon Comnounds
and Active i{itrogen

Spectra of C- in Solidified Gases at 4%k
and 209K

Spectra of C; in Solidificd Goses at hOK
and 209K

Comments on the licchanism of the 537w
CN Laser

Charge Transfer Excitution of co* comet-
Tail Bands by Slow K. Ions

Journal

J. Chem, Phys,
39, 2383-h (1554)

J. Mol, Speetry.
12, 221-30 (1:6k)
J« Research, IIBS
68, 331-3 (164)

Js Chem. Phys.
L0, 3715-6 (16k)

J. Chen, Phys.
L1, 2053-60 (156k)

Phys. Rev.

156, 1566-71 (196k4)
Appl. Opt. Suppl.
2, 171-3 (19%63)

Appl, Cpt. Supnl.
2, 105-8 (1965)

Astrophys. J.
141, 807-9 (1Y05)

Rev., Sci., Instr,
36, 294-8 (1563)

Photochen, & Protobio,
9, 909-1002 (1205)

J. Chem, Phys.

43, 2364-70 (1965)

J« Chem, Pnys.,
43, 2371-6 (1:69)

J. Appls Phys,.
36, 3355. (1555)

Phys. Rev. Letters
15, 608-9 (1253)
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Title

Measurements of Collisional Encrgy
Transfer Between Rotational Energy Levels
in CN

Supercooling and Vapor Snake Formation
in Xenon

Spectral Stndy of Flames of Carbon Vapor
at low Pressure

Light Scattering from Fluctuations in
Orientations of CS, in Liquids

Zeeman Scanning of Absorption Line

Profiles in Flanes

Mechanisms of Populating Electronically
Excited CN in Active Nitrogcn Flames

Free-Carrier Drift Velocity Studies in

Rere-Gas Liquids and Solids

Optical Absorption lecasurements of
Ground State CN in Active HNitrogen Flames

Observation and Identification of I,
Fluorescence BExcited by a 5682
Krypton Ion Laser

Flarie-Kinetic Studies - Methods of
Experimental Physics, Vol. 7

A Spectroscopic Study of Emission from
Reactions of Barium in Flowing Afterglows

Time Resolved Spectroscopy in Acetylene/
Oxygen Explosions

iaser-Induced Fluorescence of BaO

Iodine_Fluorescence Excited by the He-Ne
6328 R Laser

Measurcments of Lifetimes and Quenching
Cross Sections of the B 3!1; State of
Iodine using a Tunable Dye aner

Journal

J. Chem, Phys.
bh, 1637-k1 (1966)

J. Phys. Chemn, Solids
27, 1365-6 (1966)

J. Chem. Phys.
45, 2390-6 (19%66)

Phys. Rev.
154, 129-38 (1966)

J. Quant, Spectry.
Radiat, Transfer

T, 965-8 (1967)

J. Chem, Phys,
47, 3861-Th (1967)

Phys. Rev.
164, 1138-k4 (1967)

Jo Chemo Phys.
L9, 919-26 (1563)

Jc Chemo Pkws.
50, 557-8 (1962)
Academic Press

J. Chem, Phys.
51, 2764-5 (1969)

Combustion & Flame
1k, 61-6 (1970)

Je. Chem, Phys.
52, 1625-32 (1970)

Jo Chem, Phys,
53, 1615-6 (1970)

J. Chem, ms.
Accepted



Co-Author with H., P, Broida Title
42, Do M. Mann Ultraviolet Absorption Spectra of Transition Metal
Atoms in Rare-Gas Matrices
43, M. S. Manalis Excitation of Neutral Atomic Nitrogen in a Helium
' Afterglow
44, M. S. Manalis Vibrational Distributions of the N2 First
Positive System Produced in a Flowing Helium
Afterglow
Lha, S. E. Johnson Fluorescence of Nao Induced by a Helium-Neon Las~r
K. Sakurai at 632,8 and 640.,1 nm

Journal

Jo Chemo Phys.
Accepted

In Preparation

In Preparation

Je. Chem. Phys.
52, 6U41-2 (157
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Harold D, Pruett

Jerry L. Dunn

Stanley L., Shapiro

Chelcie B, Liu
David M. Mann
Melvyn S. Muonalis

Jong-Jean Kim

Free-Carrier Mobility Studies in the Rare-Gas Solids
August 1965

Spectral Analysis of Mechanisms and Kinetices of
Thermal Energy Reactions of long-Lived Energetic
Helium Species with Simple Molecules

November 1966

Light Scattering by Liquids and Molecular Solids
January 1967

Cptical Spectra Observed During Ion-Molecule Collisions
with Low-Energy Ng and Ar* Beams
September 1969

Ultraviolet Absorption Spectra of Transition Metal
Atoms in Rare-Gas Matrices
June 1970

An Optical Spectroscopic Investigation of Helium
and Nitrogen Plasmas

July 1970

Raman Scattering from Ferroelectric Crystals of
KDP Family
July 1970



Public lectures or forums

1-64

1-64

1-6h

h-64

L6k

L -Gl

8-64

9-64

9-6h

10-04

Title
Atlantic Research Corporation, Alcxandria, Virginia
"Chemical R:actions Lecading to Population Inversions" (H, P. Broida)

American Physical Sociaty Meeting, Prsadena, Culifornia
"Absorption So.ctrun and Intensity Effcects of Bariua in Solid
Argon at 4YOK" (H. P. Broida)

American Physical Soclety Meceting, Pasadena, California
"Optical Detection of liicrowave Transitions and Linc Width
Mecasurcients in El .ctronically Excited CN" (H. P. Broida)

University of California, Berkeley, Physical Chemistry
""Chemical Reactions L:ading to Populetion Inversions" (H, P. Broida)

University of California, Berkeley, Solid State Physics
"Spectra of Impurities in van der Waals' Solids" (H, P. Broida)

Californias Catalysis Mszeting, Santa Borbara
"A Physicist Tries to do Chemistry" (H, P. Broida)

University of Nevada, Reno, Nevada, Department of Physics
"Optical Dectection of licrowave Transitions in Electronically
. Excited CH" (H. P, Broida)

Dunn School, Los Olivos, California - Visiting Scicentists
Program in Physics
"Frozen Free Redicels” (H. P, Broida)

National Bureau of S5tandards, Viashington, D.C.
"Optical Detection of Microwave Transitions in Elcctronically
Excited CN and tho Identification of the Transitions
Involved" (K. Evenson)

Tenth Symposium (International) on Combustion, Cembridge, England
"Some Obscrvations on the Ionization of Alkali and Alkaline-
Earth Elcments in Hydrogen Flames" (K. Schoficld)

Chemical Laser Conference, La Jolla, Celifornia
"Inverted Population Distributions Produced by Chemical
Reactions" (H. P. Broida)

Chemical Laser Conference, Ls Jolla, California
"Luser Possibilitics of Chemically-Excited Molecules" (T. Kikuchi)

University of California, Berkeley, Department of Physics
"Dissociation En_rgy of th: Alkalinc Earth Oxides" (K. Schoficld)



Date Title

12-0h IDA Atomic and liolccular Advisory Panel (IDA-AMAP)
Washington, 0.C. (il. P. Broida)

1-05 University of California, Berkecley
"Discharges in Iodine Vepor" (G. Woolsey)

2-65 University of ‘oshington, Department of Physics, Seattle, Washington
"Chemicol Loscrs" (:. P. Broida)

2-05 Chairman of first session lestern Spectroscopy Assvciation
1<t Annuoal liceting Asilomar, California
"Speetroscopy with Losers" (H. P. Broida)

3-6% S Dicgo State, Dupartment of Physics, Journal Club
"Frce Corrier Mobility in Solid Argon" (H. Pruett)

3-05 Symposium on Chemiluminescence, UsS. Army Research Officc, Durhan,
lorth Carolina
"Chemiluninescent Binission from tho Reactions of Volatile Silicon
Compounds and Active Nitrogen" (K. Schofield)

465 Harvey Mudd Colleye
"Free Carricr jiobility in Solid Argon" (H, Pructt)

464 1vth AMRAC liceting (ARPA), Arlington, Virginia
Discuss - Comments "Cptical Observability of Ablative
Rc-entry Vchicles" (H. P, Broida)

5-65 Vandenberg Air Forecc Base
"Chemical L:sers" - a presentation of basic laser principles
and their relat.on to currcnt work at UCSB (H. P, Broida)

5-65 IDA Panel on Optical Discrimination, Arlington, Virginia
"Characteristic Distributions in Atomic and Molccular
Rodiation" (H. P. Broida)

5-65 Colorado State University, Graduate Colloquium
"Free Carricr Mobility in Solid Argon" (H. Pruett)

6-05 Defense Atomic support Agency at Geaneral Atomic, Can Diego
"symposiwa on the Physics and Chemistry of the Earth's
Atmosphere below 100 iam" (H. P. Broida)

8-65 Rcdio Standards Lovoratory Colloquiwa, NBS, Boulder
"Free Carrier Mobility Studics in thh Rure Gos Solids" (H. Pruett)

9-65 American Pnysical Society, Honolulu
"Absorption Spcetra of Solid Benzena Iodine" (J. Murgolis)

9-bY American Physical Socicty, Honolulu
"Free Corrier Mobility in Rure Gas Solids” (H. Pruett)



Date
1065

11-05

12-65

12=65

3-66

966

10-G6

Title

Chevron Rescarch Company, Richmond, Colifornia
a, "Chemical Lasers" (H. P. Broida)
and
b. "Double-resonance: Cptical Dutection of iMicrowave Tremsitions
Botueen El:ctronically Excited States of CN" (H. P. Broida)

UC&B Physics Colloquiuni
"Microwave OJtlcal Toenniques for M asuring Collisional
Energy Transfer” (h. P. Broida)

American Physical .ocicty, Los Angeles

a. "R:act.ons of C.roon Vepour" (. I. Savadatti)

b. "Brillouin-Scattcr.ng Deteramination of h Dispersion of
Hypersound in Liouid IH:, ID-, and Cgli:" (8. L. Shapiro)

c. "Brillouin Scattcring at ho80 R (s. L. uhvplro)

American Association for th: Advanceuent of Science Symposiwn,
Berikeley
"Vioration and Rotation Encrgy Transfer Frocesses Detected oy
the Enission of Photous" (.i. P. Broida)

Lociiheed l{issiles an: Space Cowpany, Pelo filto
"Mierowave-Ootical Tuchnique for b.asuring Collisional

Encrgy Transfer of liolecules" (H. P. Broide)

Batelle li::orial Institute, Colunbus, Onio
"Double-K:sonanee E:verim.nts in CH" (H. P. Broida)

UCIA, Department of Chemistry Scminer
"Rotational and Vibratiqual Relaxetion” (il. P. Broida)

University of Southern California, Los Angeles, Dept. of Chenistry
"Microuave-Ovticel T:chnique for M:asurin:; Collisional
En.rgy T ansfer" (i, P. Broida)

UCIA, Pnysics Collocuiun
"sicrowave-Optical T.chnique for il.aswring Collisional Encrgy
Transfer for Molecules" (H. P. Broidn)

JIIA Colloguiun
"Microuave-Optical Technique for Mcasurinz Collisional
Transfer of Rotational Encrgy" (H. P. Broida)

Molecular Swectroscopy Symposiwn in Coluwibus, Ohio
"Light Scettering fron Fluctuation: in Orientations of CS.
in Liquids" (5. L. Shopiro)

Optical Society of Anerica, van Frenecisco, Cnlifornia
"Intensity Correlation M.asurements" (D. . Phillips)



Date Title
10-06 Optical Cociuty of American, S Francisco, California

"Intensity Correletlons in Multimode Laser" (Do T. Phillips)

100 Inotitut: for Dafense Annlyses, Ardington, Virginia
"Progent wnoulede oi' Speetroscopic Population lMcasuren :nts"
(. P. Broida)

1. -60 American Physical Coclety meeting, sStanford
"Reman Scotiering in Liquid and £olid C:rbon lonoxide and
Hitrogen" (6. L. shapiro)

1-07 AJIAGA, FIfth Acerospace seicnces Moeting, New York
"Photonretric [::asurzii:nts on th: Deviations from the Equilibrium
in Burnt Goses" (Tj. liollander)

2-07 Panelist - Il:tional .cience Foundation Instructional Scientific
E uipment Projram, Sun Francisco, C-lifornia (il. P, Broida)

3-67 Air Force Cunmbridge R:search Loboratorins, Bedford, Msssachusetts
"Guses an. Discharge Phenomena® (H. P. Broida)

3-67 Lincoln Luboratory (IIT), Lexington, liassechusetts
"opectroscopic Punilation Mcasurements" (H. P. Broida)

6-67 J.t Propulsion lLaboratory, Pasedena, Culifornia
"Double R sonance of Eluctronically Excited CN" (H. P. Broida)

8-67 Co-host Photophysics end Photochemistry discussion for OIR,
Sonta Barbsra, California (H. P. Broida)

7-67 Fifth International Conference on the Physics of Electronic
and Atouic Collisions, Leningrad, USSR
"Measured Roo.1 Temperature Rcaction Rotes of Metastable and
Ionic Heliwa with Scveral Molecules" (. P. Broida)

7-67 Institute of Chemical Physics, Moscow, USSR
"Reactions of Energetic Helium" (H. P. Broida)

7-67 Institute of Chamical Physics, Moscow, USSR
"Double Rosonsnce studies of Elcctronically Excited CN"
(H. P. Broida)

9-67 International Congress on Magnetism, Cambridge, Massachusetts
"lluclear R-laxation K.tes in Single-Domain Cobalt" (. Kaplan)

12-67 Rotary Club, Saonta B:rbara, California
"Prip to russia" (H. P. Broida)

12-07 Amcrican Physical Soci.ty meeting, Pasadena, California
"A How Method for Excitation of lleutral Atomic Nitrogen" (M. Manalis)



12

Date Title
6-63 Presides over - American Physical Socicty meeting

los Alamos, liew lexico )
Atonic and lioleculsr Collisions" Rodiation Processes Section (H. P. Broida)

8-68 Co-hosts Photophysics cnd Photochemistry discussion for OUR,
Santa Barbara, California (i. P. Broide and D, T. Pnillips)

12-68 American Physical Society mecting, San D%cgo, C:%i{ornia
"wibrational Distributions of the H.(B 27, — A >77) System

Produced in a Helium Afterglow (M. konalls)

4-69 Seminar - Charmistry Departicnt, University of Weshington
"L:sers as a Tool for Studics of Energy Transfer Processcs in
Small Molecules (ll. P. Broida)

4-69 Seminar - Chomistry Department, University of Washington
"Los Temperaturc Spectroscopy" (H. P. Broida)

469 Seminar - Chemistry Department, University of Washington
"Treppcd Redicals" (i, P. Broida)

8-69 Ninth Frec Redical Symposium, Banff, Canada
"The Interprctation of the Ultraviolet Spezectra of lers fron
Mariner 6" (H. P. Broida)

8-69 Chairman, Ninth Intcrnational Symposiwa on Frce Redicels, Bunff
Ccnada (H. P. Broida)

8-69 Chairmen, Optical Spectroscopy of Frec Radicals in the Gas Phose
Session of the liinth Intcrnational Symposium on Free Radicals,
Banff, Canada (H. P. Broida)

2-70 Graduate Student Seminar, Department of Physics, UCSB
"Optical Spectroscopy" (H. P. Broida)

4-70 National Research Council of Cenada, Banff, Canade
"Laser Fluorescence Spectroscopy" (H. P. Broida)
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Seminars in Molecular Physics, UCSB

Date
10-64

10-64

11-64
3-65

10-G6
17.-50
1-07

1-07

Title

"Reyleigh, Romzn, ond Brillouin Scattering in Molceular Solids"
(5. snapiro)

"Elvetronegative Plasmas in the Iodine Gas Discharge"
(G. Woolsey)

"Usc of Green's Function in Spectroscopy" (J. Margolis)

"Experimental Investigations of Free Carrier Mobility in Solid
Argon" (l. Pruztt

"Chemilwainesecont Emission from th. Resctions of Volatile
Silicon Compowtis and Active Nitrogen" (K. Schofield)

"Molecular Spuctra and Chemical Lusers" (C. Liu)
"Th. Brush Cethede Plasma" (G. Woolsey)
"Scattering of L.ser Light by Sound Waves" (S. Shapiro)

"Photoionization of Aromctic Molocul s in Rigid Glasses"
(M. I. savadotti)

"Brillouin Jeattcring" (S. L. Shapiro)

"Spectroscopic D:iarmination of Charge Exchange Cross S:ctions"
(C. Liu)

"Molecular Spectrcscopy” (H. P. Broidzs)

"Molecular S»ectroscopy. Measurement of Thzrmal Encrgy Reoesctions
Rates" (J. L. Duznn)

"Spectroscopic Stuiy of idvactions of Curben Vapor" (M. I. Savadatti)
"ypectroscopic siudy of Molecular Collisions" (C. Liu)

"L.ght Scatterin; in Anisotropically Polar:zable Liquids”
(s. L. Shepiro)

"Light Scatter n;; oy Liquids" (S. Shepiro)
"The Schrodinge:r =:untion without Quentwn lMichunices" (D. T. Phillips)
"Intensity Correlation Spectroscopy I 'Clessical Theory'" (D. T. Phillips)

"uelear Relazui.on in M.ognetice Materials (U1, Koplan)

"Photometric Obscrvations of Deviations fro: Equilibrium in Flanmes
(Tj. ilollandew)



Date
NGy

4-68
4-68
4-68
10-68

2-69

Title
"Polarization Correlation" (D. T, Phillips)

"Relativistic Radistion Theory" (D. T. Phillips)
"Non-Relativistic Guantwa Optics" (D. T. Phillips)
"Coherent States of the Radiaticn Ficld" (». T. Piuillips)

"Lasers as a Tool for Studies of Encrgy Transfler Processes in
Small Molecules" (H. P. Broida)

"Atomic Nitrogen" (I, Manalis)

L



Technical Reports

- IR

TR 2
TR 3
TR &4
R 5
TR 6
TR 7
TR 8
™R 9
TR 10
TR 1
TR 12
TR 13
TR
TR 15
TR 16
17

TR 18
R 19
TR 20
TR 21
TR 22
TR 23
TR 24
TR 25
TR 26
TR 27
TR 28
TR 29

Title
Quantitative Studies by Cptical Spectroscopy of

Energy Exchange Mechanisms in Simple Gases and Solids

Quantitative Studies by Optical Spectroscopy of
Energy Exchange Mechanisms in Simple Gases and
Solids

Speetral Study of Active Nitrogen Flames Exhibit-
ing CN "Tail" Bands

Charge-Transfer Absorption Spectra of NO in Kr
and CH-,OH Solutions

Optical~Detection of Microwave Transitions
Between Excited Electronic States of CN and
the Identification of the Transitions Involved
Lascr Possibilities of Chemically Excited
Moleccules Formed with Atomic Specics

Inverted Population Distributions Produced by
Reactions

A Possible Mechanism for Light Absorption

by Interstellar Grains

Microwave Discharge Cavities Operating at 240 MHz
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