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PREFACE

This index lists all Ginzton Laboratory reports for the period
January 1977 through September 1978. There were 217 reports written
and distributed during this time, G.L. numbers 2651 to 2869. Fourteen
other indices of Ginzton Laboratory (formerly Microwave Laboratory)
reports have been published: the first one for all reports from the
beginning through M.L. No. 1000 (dated January 1963), a second one
: for the year 1963 (dated January 1964), another index for the year
1964 (dated January 1965), a fourth one for the year 1965 (dated Jan-
uary 1966), a fifth one for the year 1966 (dated January 1967), a sixth

one for the year 1967 (dated January 1968), a seventh for the year 1968
(dated February 1969), an eighth for the year 1969 (dated April 1970),
a ninth one for the years 1970 and 1971, compiled and distributed in
1972, a tenth one for the year 1972 (dated February 1973), an eleventh
one for the year 1973 (dated March 1974), a twelfth one for the year
1974 (dated February 1975), a thirteenth for the year 1975 (dated March
1976), and a fourteenth for the year 1976 (dated March 1977).
\\“This volume contains four sections, as follows:

I. A list of Ginzton Laboratory reports issued during this
period which includes additional information regarding its publication,
presentation at a conference, etc. The asterisk by the report number

indicates that the abstract for that report is reproduced in Section III.

II. A list of Ginzton Laboratory papers which were published
during this period, but which were originally submitted prior to
January 1977,

III. A list of abstracts of papers written as technical reports

or for publication (abstracts of contract status reports are not included).
IV. An author index.for the above three sections.

The reports listed here are generally labeled as one of three types:
Technical Reports, Internal Memoranda and Preprints, or Status Reports

(Semiannuals, Quarterly, Annuals).
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(a)  Technical Reports

Technical reports are those which document the results or conclusions
of research investigation, specitic problems, or complete tasks.

Technical reports generally describe work which {s of more signifi-
cance or of more lasting {mportance than Internal Memorandum type reports.
Technical reports do not include managerial intformation, are usually bound
with sott covers, and are not {ssued at any specific times. Final reports

for a given contract, which summarize all the work done under that con-

L tract, are sometimes called technical reports.
The abstracts of the technical reports written during the noted
period, namely January 1, 1977 — September 30, 1978, are reproduced in
'i Section III.

(b)  Internal Memoranda and Preprints

These reports usually describe work of limited time value, are often
less comprehensive than technical reports and are usually prepaved for
journal publications. 1In some cases, papers not distributed in preprint .
internal memoranda form are later issued as Reprionts,
Internal Memoranda and Preprints are not given wide distribution as
they are usually fnteaded tor local use. However, copies, it available,

may be sent on request.,

(¢)  Status Reports
These are reports issued on some schedule in accordance with contract
assignments.  They may be prepared on any medium, and may or may not have

covers. They generally varvy in length, and describe the work done on the

various projects sponsored under a given contract.,

(d) Dissertations (Special Rescavch Reports)

Dissertations may be issued as either Technical Reports or as

Internal Memoranda, depending on the requirements of the contract or
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grant which sponsored the research. No separate list of dissertations

{s included. They may be identified through the author index or by

scanning through Section 1.

This index also identifies the contract or grant which supported

each report.




AVATILABILITY

Information about reports listed herein may be obtained by writing to:

Reports Office

Edward L. Ginzton Laboratory

W.W. Hansen Laboratories of Physics

Stanford University

Stanford, California uL30%
Ginzton Laboratory reports numbered up to and through 23500 are only
available in the following forms: 1C mm microfilm, & X\ ¢ inch micro-
fiche or xerox reprints. Further information regarding cost and source

is available upon request.

Many Ginzton Laboratory reports are also available to qualified
requestors (agencies of the Department of Defense, their contractors,

or other government agencies) through

Defense Documentation Center
Cameron Station
Alexandria, Virginia o051k

Other persons and organizations should apply to

Clearinghouse tor Federal Scientific and
Technical Information (CFSTI)

Sills Building

Lo85 Port Royal Road

Springfield, Virginia 00101

Reports which are also Ph.D. dissertations (or Special Research Reports)
may be purchased on microfilm from University Microfilms, Ann Arbor,

Michigan.

Individuals or organizations may be placed on a distribution lisc tor
one or more Ginzton Laboratory contracts and or grants. FEach agency
has different regulations governing the distribution of reports;

information will be sent on request.
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. 1. LIST OF GINZTON LABORATORY REPORTS

January 1, 1977 - September 30, 1978

G.L. No. Report Contract
*
2651 A. L. Schawlow, '"Lasers, Light, and NSF PHY74~14786
Matter," Preprint (January 1977). and

NOOO14-75-C-0841
Also:
Published in Journal of the Optical
Society of America, Vol. 67, No. 2,
140-148 (February 1977).

! 2652 Staff, "Generation of Coherent VUV NO0014-75-C-1175
% and Soft X-Rays," Quarterly Manage-

ment Report No. 6 for the period

1 October 1976 - 31 December 1976

(January 1977).

2653 Staff, "Acoustic Techniques for EPRI RP609-1
r ‘ Measuring Stress Regions in

Materials," Monthly Report for
. December 1976 (January 1977).

E | 2654 Staff, "Optical Resonator and Beam ERDA LASL E(29-2)-3605
o Studies," Progress and Final Reports

covering the period 15 June 1975

through 14 September 1976 (Januarv 1977).

2655 Staff, "Generation of Coherent VUV and NOOO14-75-C01175
! Soft X-Ravs," Semiannual Report No. 3,

for the period 1 July - 31 December 1976
(January 1977).

2656 Staff, '"Methods for the Detection and RISC Grant 77-70946
Characterization of Surface Flaws in
Materials," Status Report covering the
period 1 October = 31 January 1977
(January 1977).

*
2657 A. E. Siegman, "Bragg Diffraction of NSF ENG74-03433
a Gaussian Beam by a (Crossed-Gaussian
Volume Grating," Reprint from Journal
of the Optical Society of America,
. Vol. 67, No. 4, 545-550 (April 1977).

*
Abstract reproduced in Section 111, |
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G.L. No.

2658

*
2659

2660

2601

2662

2663

*
2665

Report

Staff, "New Techniques for Acoustic
Nondestructive Testing," Semiannual
Report for the period 18 July 1976 —
1 January 1977 (Jlanuary 1977).

R. B. Zubeck, C. N. King, D. F. Moore,
T. W. Barbee, Jr., A. B. Hallak,

J. Salem, and R. H. Hammond, "Growth
Morphologies of Thick Films of NbySn
Formed by Electron Beam Evaporation,"
Reprint from Thin Solid Films, Vol. 40,
249-261 (1977).

Staff, "Demonstration of Remote Air
Pollution Measurement Capability,"
Quarterly Report for the period
September — December 1976 (January
1977).

Staff, "Research Studies on Techniques
for High Power Visible Lasers Using
Charge Exchange Collisions," Quarterly
Report for the period 1 October —

31 December 1976 (January 1977).

Staff, "Research Studies on Techniques
for High Power Visible Lasers Using
Charge Exchange Collisions," Final
Report for the period 1 January — 31
December 1976 (March 1977).

Staft, "Research in Acoustic Micros-
copy," Final Report, covering the
period December 1975 — December 1976
(February 1977).

Staff, "Investigation of Laser
Dynamics, Modulation and Control by
Means of Intra-Cavity Time Varyving
Perturbation," Semiannual Status
Report for the period 1 August 1976 —
31 January 1977(February 1977).

H. Komine and R. L. Byver, "Optically
Pumped Atomic Mercury Photodissocia-
tion Laser," Preprint (February 1977).

Also:
Published in J. Appl. Phys., Vol. 48,
No. 6, 2505-2508 (June 1977).

Contract

RISC 74-20773

ERDA EY-76-S-03-0326,
PA #43

EPRI RP4806-1

ERDA E(04-3)-326,
PA #41

ERDA E(04-3)-326,
PA #41

Hartford Foundation

NASA NGL=05-020-103

F44620-74~C-0039




G.L. No.

*
2666

2667

*
2668

*
2669

*
2670

2671

Report Contract
S. J. Brosnan, R. N. Fleming, R. L. ERDA EY-76-3-04-3570

Herbst, and R. L. Byer, "Tunable
Infrared Generation by Coherent
Raman Mixing,'" Preprint (February
1977).

Also:
Published in Applied Physics Letters,
Vol. 30, No. 7, 330-332 (1 April 1977).

Staff, "Acoustic Techniques for EPRI RP609-1
Measuring Stress Regions in Materi-

als," Monthly Report for the month of

January 1977 (February 1977).

R. Feinberg, R. E. Teets, J. Rubbmark, NSF PHY74-14786
and A. L. Schawlow, "Ground State Relax-

ation Measurements by Laser-Induced

Depopulation,'" Preprint (February 1977).

Also:

Published in the Journal of Chemical
Physics, Vol. 66, No. 10, 4330-4333
(15 May 1977).

W. A. Harrison, "The Physics of Solid NSF DMR73-02351
State Chemistry," Preprint (March 1977).

Reprint from the Proceedings of the
German Physical Society, Minster, Germany,
(Advances in Solid State Physics),

Vol. XVII, 135-155 (1977).

R. L. Herbst, H. Komine, and R. L. Bver, DAAG 29-74-C-0033
"A 200 mJ Unstable Resonator Nd:YAG
Oscillator," Preprint (February 1977).

Also:
Published in Optics Communications,
Vol. 21, Ro. 1, 5=7 (April 1977).

R. J. Sokel, "The Normalization of NSF DMR73-02351
Eigenfunctions of the Sturm-Liouville
Problem,'" Preprint (February 1977).

Also:
Published in the American Journal of
Physics, Vol. 45, No. 7, 676-677
(July 1977).
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2672

2675

] 2676

N
2677

2678

Report

Staff, "Picosecond Optic. Measurements
Using Ultrashort Light Pulses," Final
Scientific Report for the period

1 May 1974 — 31 October 1976 (March
1977).

R. L. Byer and E. R. Murray, "Remote
Monitoring with Laser Sources,"
Internal Memorandum (March 1977).

D. F. Moore and M. R. Beasley, "Tun-
neling Observations of Delaved Flux
Entry and Surface Barriers in Nb3Sn."
Preprint (March 1977).

Also:
Published in Applied Physics Letters,
Vo. 30, No. 9, 494-496 (1 May 1977).

Staff, "Acoustically Scanned Optical
Imaging Devices,'" Semiannual Report
for the period 1 July — 31 December
1976 (January 1977).

Staff, "Acoustic Techniques for
Measuring Stress Regions in Materi-
als," Monthly Report for the month
of February 1977 (February 1977).

D. E. Prober, M. R. Beasley, and

R. E. Schwall, "Fluctuation-Induced
Diamagnetism and Dimensionality in
Superconducting Layered Compounds:
TaSj(pyridinc)l/q and NbSe,,'" Preprint,
(MaFch 1977). '~ =

Also:

Published in Physical Review B, Vol. 15,

No. 11, 5245-5261 (1 June 1977).

Staff, "Innovative Measurement Tech-
nology for the Semiconductor Device
Industry — "The Acoustic Microscope —

A New Instrument for Viewing Integrated

Circuits," Quarterly Report for the
period 1 January — 31 March 1977
(March 1977).

Contract

NSF ENG74-03433

SRI 13851

NSF DMR76-00726

NOQOQ14-76-C-0129

EPRT RP609-1

NSF DMR75-04368
and
DMR76-00726 (CMR)

NBS 5-35899

wr-—yerepmgerr T Y A 3
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G.L No.

*
2679

“
2680

x
2681

2683

Report

W. A. Harrison, "Elementary Theory of
Heterojunctions," Reprint from Journal
of Vacuum Science Technology, Vol. 14,
No. 4, 1016-1021 (July/August 1977).

T. M. Waugh and G. S. Kino, "Real Time
Imaging with Shear Waves and Surface
Waves," Preprint (March 1977). Pre-
sented at the Acoustical Imaging and
Holography 7th International Conference
30 August - 1 September 1976.

Also:

Reprint from the Proceedings of the

above-noted conference, Acoustical
*

Holography, Vol. 7 (Plenum Publishing
Corp., 1977), pp. 103-115.

G. Kino, W. Leung, H. Shaw, D. Winslow,
and L. Zitelli, "Differential Phase
Contrast Imaging in the Electronically
Focused Acoustic Svstem,'" Preprint
(March 1977). Presented at the Acous-
tical Imaging and Holography 7th Inter-
national Conference 30 August - 1 Sept.
1976.

Also:

Reprint from the Proceedings of the

above-noted conference, Acoustical
5 e

Holography, Vol. 7 (Plenum Publfgging
Coxp«y 19771), ppe 523-338S.,

J. Souquet, G. S. Kino, and T. Waugh,
"Chirp Focused Transmitter Theory,"
Preprint (March 1977). Presented at
the Acoustical Imaging and Holography
7th International Conference 30 August
through 1 September 1976.

Also:

Reprint from the Proceedings of the

above-noted conference, Acoustical
-

Holography, Vol. 7 (Plenum Publishing
Corporation, 1977), pp. 475-493.

Annual Index of Reports for 1976
(March 1977).

|

Contract

NSF DMR73-02351

RISC RI74-20773

EPRT RP009-1

NSF ENG75-18681
and
RISC RI74-20773




G.L. No.

2684

2685

2686

2687

Report

Staff, "Coherent Anti-Stokes Raman
Spectroscopy,'" Final Report (March
1977).

Staff, "Generation of Coherent VUV
and Soft X-Rays,'" Quarterly Manage-
ment Report for the period 1 January
through 31 March 1977 (April 1977).

Staff, "Laser Physics and Laser Tech-
niques,'" Final Technical Report for
the period 1 January — 31 December
1976 (April 1977).

Staff, "Acoustic Techniques for
Measuring Stress Regions in Materi-
als," Monthly Report for the month
of March 1977 (April 1977).

C. F. Quate, "Scanning Acoustic
Microscope," Internal Memorandum
(April 1977). Presented at the
Acoustic Microscopy Symposium-—
Workshop, Indianapolis, 14-18 Febru-
ary, 1977.

C. F. Quate, '"Recount of Program on
Acoustic Microscopy at Stanford,"
Internal Memorandum (April 1977).
Presented at the Acoustic Microscopy
Symposium-Workshop, Indianapolis,
14-18 February 1977.

R. Teets, J. Eckstein, and T. W.
Hinsch, '"Coherent Two-Photon Excita-
tion by Multiphase Light Pulses,"
Preprint (April 1977).

Also:

Published in Physical Review
Letters, Vol. 38, No. 14, 760-764
(4 April 1977).

R. Kompfner and C. F. Quate, "Acous-
tic Radiation and Its Use in Micros-
copy,' Preprint (April 1977).

Also:
Published in Physics in Technology
(November 1977).

Contract

N00014-75-C-0894

N00014-75-C-1175

F44620-76-C-0070

EPRI RP609-1

NSF APR75-07317

N00014-75-C-0632
and
NBS5-35899

NSF PHY74-14786
and
N00014-75-C-0841

NSF APR75-07317
and
NBS5-35899

¥
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G.L. No.

2692

2093

2094

2095

*
2090

2697

J0UR

J0va

2700

2701

Report
Statt, "Tunable Optical Sources,"
Semfannual Report for the period
1 October 19706 31 March 1977
(April 1977).

Staff, “A 1.4 I8 um Tunable Coherent

Spectrometey, "

(April 1977),

Quarterly Report

Staft, "Two Photon Laser Studies,"
Final Report tor the period

June 1975 Januarvy 1977 (May 1977).

C. DeSilets, J. PFraser, and G. S. Kino,

"The Desipgn of Efticient Broadband

Piezoeloctric Transducers," Preprint
(May 1977). To be published in ITEEE

Trans. on Sonics and Ultrasonics.

A. G. Bvang, G. S. Kino, B. T. Khurt-

Yakub, aund B. R. Tittmann, "Failure
Prediction in Structural Ceramics,"
Preprint (May 1977

Statt, "Improved Resolution in the
Acoustic Microscope," Final Report
(April 1977).

Statt, "Acoustic Imaging Svstems,"
Final Report (March 1977

Staft, "Acoustic Techniques for
Measuring Stress Regions {n Matevi-
als," Monthly Report tor the month
of April 1977 (May 1977).

T. W. Hinsch, "High=Resolution

Spectroscopy of Atoms and Molecules "
Reprint from Phvsics Todav, (Mav 1977).

Statt, "Scanning Acoustic Micrvoscope,"

Ammual Report covering the period
1 April 1976 31 March 1977 (Aprit
1977

N. J. Moll, MAcoustic Detection of
Thermal Radfation," Internal Memo-
randum and Specfal Research Report
(June 1977).

(3v1(3}yv}

DAAG29-74-C-001313

ERDA LASL EY=76-S8-04~
3570

LASL NPS-11296-1

NSF ENG75~18681
and
NOOO14 =7 5-C=0612

RISC 76-63282

and

RISC 74-207713

NSE ENG75-02028

NOQ123-75-C=1385

EPRI RPoQ9-1

NSF PHY74-14786

NSF APR75-07317

DAHCQA = 74 -C=0001)




G, L. No. Report Contract
2703 Statt, "Study of Nonlinear Acoustics DARCO4 =74 -G-009)

for the Purpose of Processing 'Sophis-
ticated Signals'," Final Report for the
period 1 January 1974 28 February 1977
(June 1977).

2704 W. A. Harrison, "Abstract: Surface NSF DMR73-02351
Reconstruction,'" Reprint from the and
Journal of Vacuum Science Technology, DAAROQ2 =74 -C-00069

Vol. 14, No. 4, 883 (July/August 1977).

ro
~4
—
-
N

Staff, "Research Studies on Radiative F19628-77-C~0072
Collision Lasers," Quarterly Report

for the period 10 March 9 June 1977

(June 1977).

2706 Statt, "Acoustic Techniques for EPRI RP6O9-1
Measuring Stress Regions in Materi-
als," Monthly Report for the month
of May 1977 (June 1977).

2707 C. E. Wieman, "Polarization Spec- NSF PHY77-09687
troscopy and the Measurement of the
Lamb Shitt in the Ground State of
Hyvdrogen," Internal Memorandum and
Special Research Report (July 1977),

2708 B. A. Auld and Bing-Hui Yeh, "Piezo- NOOO14=75-C~0632
electric Shear Surtface Wave Grating
Resonators,”" Preprint (May 1977).
o appear in Proceedings of the 3lst
Annual Svmposium on Frequency Control.

.‘/'l“’* 4. S. Kino, "Acoustic Wave Measure~ NSF ENG75-18681
ments of Semiconductor Parameters," and
Preprint (June 1977). Invited Paper NOOOL4=75-C=00b)2
to the International Symposium on
Microwave Diagnostics and Semicon-
ductors, 13-15 July, Porvoo, Finland.

2710 H. Komine and R. L. Bver, "Optically F49620-77-C-0092
Pumped Hg, Studies,'" Reprint trom and
the Journal of Chemical Physics, Vol. ERDA EY-76-S-04-3570
67, No. 6, 2530-2546 (15 September
1977).

09406

~d
~J

2711 Staft, "Methods for the Detection and RISC 7
Characterization of Surface Flaws in
Materials," Final Report for the period
I October 1976 3 June 1977 (June
1977},

T




G.L. No.

2712

2713

2714

*
2715

2716

2737

2718

2719

Report

Max Artusy and A. E. Siegman, "Saturable
Absorber Overlap of lodine 127 with the
Optically Pumped 546-nm Mercury Laser,"
Reprint from Applied Physics Letters,
Vol. 31, No. 5, 333-334 (1 September
1977).

Staff, "lnnovative Measurement Tech-
nology for the Semfconductor Device
Industry — 'The Acoustic Microscope —
A New Instrument for Viewing Inte-
grated Circuits,'" Quarterly Report
for the period 1 April — 30 June 1977
(June 1977).

Staff, "New Techniques for Acoustic
Nondestructive Testing," Third Annual
Report for the period 4 June 1976 —

3 June 1977 (June 1977).

P. Borden and G. S. Kino, "laput Corre-
lation with the ASW Storage Correlator,'
Preprint (July 1977).

f‘\'l §0¢:
Published in Electronics Letters,

Vol. 13, No. 16, 470-471 (4 August 1977).

Staff, "Acoustically Scanned Optical
Imaging Devices," Semiannual Report for
the period 1 January — 30 June 1977
(July 1977).

Staff, "Ceneration of Coherent VUV and
Soft X-Ravs," Quarterly Management
Report for the period 1 April 30 June
1977 (July 1977).

Staff, "CGeneration of Coherent VUV and
Sott X-Ravs," Semianuual Report for the
period 1 January 30 June 1977 (July
RSTTY s

G. S. Kino and B. A. Auld, "Reciprocity
Theories for Flaw Analvsis," Preprint
(July 1977). Presented at the Annual
Review of Progress {n Quantitative NDE,
12<17 June 1977.

gj_( mtra 'v‘l

F&49620-77-C-00492

NBS5-35899

RISC 74-20773

NOOQ14-76-C-0129

NOQO14-76-C-0129

NOOO14-75-C=1175

NOOO14~75-C=1175

NOQO14=T76-C-0129
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C.L. No.

2720

re
~
re
re

Report

G.S. Kino and B.T. Khuri-Yakub, "High
Frequency Ultrasonics,'" Preprint
(June 1977). Presented at the Annual
Review of Progress in Quantitative
NDE" in Ithaca, New York June 12-17,
1977,

G.S. Kino, D. Corl, and T. Waugh,
"Acoustic Imaging Systems," Preprint
(June 1977). Presented at the Annual
Review of Progress in Quantitative
NDE" in Ithaca, New York, June 12-17,
1977.

D. Barnett, G. Herrmann, J. Hunter,
G. Johnson, G.S. Kino, W. Leung,

A. Selfridge, J. Shaw, C. Steele, and
T. Waugh, "Stress Measurements with
Ultrasound," Preprint (June 1977).
Presented at the Annual Review of
Progress in Quantitative NDE" in
Ithaca, New York, June 12-17, 1977.

Staff, "Perturbation and Variational
Studies of Acoustic Waveguide Prob-
lems," Annual Report (July 1977).

Staff, "Acoustic Techniques for
Measuring Stress Regions in Materi-
als," Monthly Report for the Month
of June 1977 (July 1977).

P. Borden and G.S. Kino, "The Charging
Process in the Acoustic Surface Wave

P-N Diode Storage Correlator," Preprint

(July 1977).

Also:

Published in Applied Physics Letters,
Vol. 31, No. 8, 488-490 (15 October
1977).

S.E. Harris, "Spontaneous Anti-Stokes
Scattering as a High Resolution and

Picosecond Time Scale VUV Light Source,"

Preprint (August 1977).

Also™

Published in Applied Physics Letters,
Vol. 31, No. 8, 498-500 (15 October
1977} .

- 10 -

Contract

RISC 74-20773

RISC 74-20773

EPRI RP-60Y-1 and
NSF DMK-76-00726

NSF ENG74-00334

EPRI RP609-1

N00014-76-C-0129 and
NSF ENG75-18681

N00014-75-C=1175




G.L. No.

2728

*
2729

2730

*
2731

2733

e - ~ — - - e

Report Contract

S.E. Harris and J.C. White, "Numerical Analy- F19628-77-C-0072 and
sis of Laser Induced Inelastic Collisions," N0O0014-75-C-0576
Preprint (August 1977).

Also:

Published in [FEE Journal of Quantum
Electronics, Vol. QE-13, No. 12, 972-978
(December 1977).

Staff, “Tunable Optical Sources,' Final DAAG29-74-C-0033
Report for the period 1 July 1974 — 30 June
1977 (Julv 1977).

J.E.M. Goldsmith and I.N. Knyvazev, "A Simple NSF PHY77-09687
Compact High-Repetition-Rate Hydrogen VUV

Laser for Scientific Applications,"

Preprint (August 1977).

Also:

Published in the Journal of Applied
Physics, Vol. 48, No. 12, 4912-4921
(December 1977).

Staft, "Processing of Optical Images with AFOSR76-3059
Optically Controlled Acoustic Transducers,"

Interim Technical Report for the period

15 June 1976 14 June 1977 (August 1977).

H.K. Wickramasinghe and C. Yeack, '"Non- NSF ENG75-02030
linear Imaging of an Edge in the Scanning

Acoustic Microscope," Reprint from Journal

of Applied Physics, Vol. 48, No. 12, 4951~

4954 (December 1977

R.E. Teets, F.V. Kowalski, W.T. Hill, NSF PHY77-09687
N. Carlson, and T.W. Hansch, "Laser

Polarization Spectroscopy," Preprint

(August 1977). Presented at the Laser

Spectroscopy Conference.

Also:
Published in SPIE Vol. 113 - Advances in
Laser Spectroscopy, pp. 80-87 (1977).

S. Kim, R.E. Howard, and M.R. Beasley, ERDA E(04-3)-326, P.A.43
“"Thermal Stability of Superconductors with

Large Surface Barriers to Flux Entry:

Superconduct ing Power lLine Conductors,"

Preprint (July 1977).

A A, T
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G.L. No. Report Contract
2734 Staff, "Acoustic Techniques for Measuring EPRI RP609-1

Stress Regions in Materials,'" 22nd Monthly
Report for the month of July 1977 (August

1977).
*
2735 A, Atalar, C.F. Quate, and H.K. Wickramasinghe,
"Phase Imaging in Reflection with the NBS5-35899 and
Acoustic Microscope," Preprint (September N00014~-75-C~0632
1977).

Also:
Published in Applied Physics Letters,
Vo. 31, No. 12, 791-793 (15 December 1977).

2736 Staff, "Optically Pumped Mercury Lasers AFOSR76-3043
for Ring Laser Gyroscope Applications,"
Preliminary Final Technical Report cover-
ing the period 1 June 1976 — 31 August
1977 (October 1977).

2737 B.T. Khuri-Yakub and G.S. Kino, "A New RISC 76-63282 and
Technique for Excitation of Surface and NSF ENG75-18681
Shear Acoustic Waves on Nonpiezoelectric
Materials," Preprint (September 1977).

Also:
Published in Applied Physics Letters,
Vol. 32, No. 9, 513-514 (1 May 1978).

'

~4
s
w0

Staff, "Investigation of Laser Dynamics, NASA NGL05-020-103
Modulation and Control by Means of Intra-

Cavity Time Varying Perturbation,'" Semi-

annual Status Report No. 27 covering the

period 1 February 1977 — 31 August 1977

(September 1977).

2739 Staff, "Acoustic Techniques for Measur- EPRI RP609-1
ing Stress Regions in Materials," 23rd
Monthly Report for the month of August
1977 (September 1977).

2740 Staff, "Research Studies on Radiative F19628-77-C-0072
Collision Lasers,'" Quarterly Report
for the period 10 June — 9 September
1977 (September 1977),

ro
~4
Fon
—

H.C. Tuan and G.S. Kino, "A Monolithic NO001l4=-76-C=0129
Zine=0xide-on=Silicon P=-N Diode Storage

Correlator," Reprint from Applied Physics

Letters, Vol. 31, No. 10, 641-643

(15 November 1977).




G.L. No. Report

*
2742 G.S. Kino, "The Application of Reciprocity
Theory to Scattering of Acoustic Waves by
Flaws," Preprint (September 1977).

Also:

Published in the Journal of Applied
Physics, Vol. 49, No. 6, 3190-3199
(June 1978).

* .5

2743 T.W. Hansch, "Measuring the Wavelength of
Light with a Self-Calibrating Grating,"
Preprint (September 1977).

Also:
Published in Optics Letters, Vol. 1, 191-
3 193 (December 1977),
*
2744 S. Kim, R.E. Howard, and M.R. Beasley,

"Thermal Stability of Superconductors with
Large Surface Barriers to Flux Entry:
Superconduct ing Power Line Conductors,"
Preprint (July 1977).

P Also:

Published in the Journal of Applied
. Physics, Vol. 49, No. 2, 730-735
(February 1978).

27&5* R. Trutna and A.E. Siegman, "Laser Cavity
Dumping Using an Antiresonant Ring,"
Reprint from IEEE Journal of Quantum Elec-
tronics, Vol. QE-13, No. 12, 955-962
(December 1977).

2746 Statt, "Pscudopotential Methods in
Physics," Annual Report tor the period
September 1970 September 1977 (October
1977).

2747 Statf, "CGeneration of Coherent VUV and
Soft X=Ravs,'" Quarterly Management Report
No. 9 covering the period 1 July = 30 Sep-
tember 1977 (October 1977).

2748 Statf, "Microwave Acoustic and Bulk
Device Technique Studies," Final Tech-
nical Report, December 1977.

2749 Staff, "Acoustic Techniques for Measuring

” Stress Regions in Materfals,'" J4th Monthly
Report for September 1977 (October 1977).

- 13 -

Contract

RISC 74-207713

NSF PHY77-090687

ERDA E(04-3)-320, P.A.43

ERDA EY=76-S-03-03.6,
PA No. 56

NSF DMR73-021351

NOOO14=75=C=1175

FI0602=74-C-00138

EPR1 RP609-1




G.L. No. Report Contract
2750 Staff, " Innovative Measurement Technology NBS 5-35899

for the Semiconductor Industry — 'The
Acoustic Microscope — A New Instrument for
Viewing Integrated Civcuits'", Quarterly
Report for the period 1 July - 30 September
1977 (September 1977).

2751 Staff, "Coherent Anti-Stokes Raman Spec- N00014-75-C-0894
troscopy,'" Addendum to Final Report
(October 1977).

752 H. ¢. Tuan and G.S. Kino, "Large Time N0QQ14-76-C~0129
Bandwidth Product Correlation and Holo-
graphic Storage with an ASW Storage
Correlator," Preprint (October 1977).

Also:

Published in Electronics Letters, Vol. 13,
No. 24, pp. 709-710 (24 November 1977).

271353 H. Komine, "Energy Storage and Two-Photon F&44620-74-C-0039
Extraction from Metastable States,'" Final
Report and Special Research Report

(November 1977).

2754 Staff, "Widely Tunable Coherent Spec- ERDA EY-76-S-04-3570
trometer and Applications to Active
Spectroscopy,' Final Report, covering the
period 1 May 1975 - 30 September 1977
(October 1977).

2755 Staff, "Acoustic Techniques for Measuring EPRI RP609-1
Stress Regions in Materials,'" 25th Monthly
Report for the month of October 1977
(November 1977).

2756 D. Corl, "A CTD Adaptive luverse Filter," RISC 74-20773
Preprint (November 1977).

Also:
Published in Electronics Letters, Vol. 14,
No. 3, pp. 60-62 (2 February 1978).

to
~
o
~

Staff, "Research Studies on Techniques ERDA EY-76-5-03-0320,
tor High Power Lasers using Metastable P.A. 60

Energy Storage," Quarterly Report for

the period 1 August - 31 October 1977

(December 1977).




ik ol st

G.L. No. Report Contract
2758 Staff, “"Tunable Lasers and Coherent Light NOOQL4-75-C~0841

Techniques tor High Resolution Ultraviolet
Spectroscopy,'" Technical Report No. 6 for
the period 1 January - 31 December 1977
(December 1977).

e

*
2759 A. Atalar, "An Angular Spectrum Approach NBS 5-35899 and
to Contrast in Reflection Acoustic Mi- AFOSR 77-3455
croscopy,'" Preprint (December 1977).

T -

Also:

Published in the Journal of Applied
Physics, Vol. 49, No. 10, 5130-5139
(October 1978).

R e—

2760 Statf, "Properties of New Superconduct- AFOSR~73-2435
ing Materials," Final Report (December
1977).

=

2761 NUMBER VOIDED

2762 R. H. Hammond, "Synthesis and Physical ERDA E(04-3)-326,
Properties of Superconducting Compound PA 43
Films Formed by the Electron-Beam and
Codeposition of the Elements," Reprint F49620-78-C-0009
3 from the Journal of Vacuum Science and
Technology, Vol. 15, No. 2, 382-385
(March/April (978).

|
v
2763 Staff, "Research Studies on Radiative F19628-77-C-0072 b
Collision lLasers," Quarterly Report H
No. 3 for the period 10 September - §
9 December 1977 (December 1977). :
2764 Staft, "Instrumentation for Acoustical NSF APR72-03583
Discrimination of Biological Cells,"
Final Scientific Report tor the period !
15 April 1973 - 30 June 1977 (December
1977).

2765 Staff, "lnnovative Measurement Tech- NBS S5-35899
nology tor the Semiconductor Device
Industry 'The Acoustic Microscope — "
A New Instrument for Viewing Integrated i
Circuits'," Quarterly Report for the i
period 1 October - 31 December 1977
: (December 1977).

- 18 =




G.L. No.

Report

N
2766 L. Zyeh and J.F. Young, "Limitation of
31547 X to 1182 X Conversion Efficiency
in Xe," Preprint (October 1977).

Also:

Published in IEEE Journal of Quantum
Electronics, Vol. QE-14, No. 3, 147-149
(March 1978).

2767 S.J. Poon and T.H. Geballe, "The Eliash-
berg Function ASF(N\ and Phonon Spectrum
F(w) . 1. A Simple Model for Amorphous
s=p Superconductor," Preprint (January
1978).

Also:
Published in Phvsical Review B, Volume 18,
No. 1, 233-244 (1 July 1978).

2768 Statf, "New Techniques for Acoustic Non-
destructive Testing," Semiannual Report
for period July 1 1977 January 1, 1978,
i 2769 Staff, "Generation of Coherent VUV and
Soft X-Ravs," Quarterly Management Report
No. 10 for the period 10 October 1977
31 December 1977 (Januarv 1978).
Staff, "Generation of Coherent VUV and
Soft X-Ravs," Semiannual Report No. 5
tor the period 1 July 31 December 1977
(January 1978).

ro
~4
~d
=]

2771 NUMBER VOIDED

Statt, "Tunable Optical Sources," Semi-
annual Report No. 1 for the period

1 September — 31 December 1977 (January
1978).

ro
~J4
~d
-

Staff, "Acoustic Microscopy at Crvogenic
Temperatures,'" Status Report for the
period 1 July 1977 — 1 January 1978

| (January 1978).

~d
s~

~4

P.M. CGrant, "Signal Processors Based on
Combined Charge Coupled Devices and

| Surface Acoustic Wave Devices," Preprint
| (January 1978). Presented at the 1978

| ITEEE Int'l. Symposium on Circuits and

I Svstems (ISCAS) Mav 17-19, 1978,

- 16 =

Contract

NOOO14=75-C=1175 and
NASA NGL-05-020-103

F49620-78-C-0009

RISC 74-20773

NOQO1&4=75=C~1175

NOQQ14=75-C=~1175

DAAG29-77-G=0221

NOQOL4=77-C-0412

NOOO14=75=C=00632




€s1e NO.

2775

*
2776

*
2217

*
2778

*
2779

*
2780

*
2781

*
2782

Report

Staff, "Acoustic Techniques for Measuring
Stress Regions in Materials,'" 26th Monthly
Report for the period November-December
1977 (January 1978).

J. Fraser, G.S. Kino, and J. Birnholz,

"Cepstral Signal Processing for Tissue

Signature Analysis,'" Preprint (January

1978). Presented at the Second Inter-

national Symposium on Ultrasonic Tissue
Characterization, June 13-15, 1977.

B.T. Khuri-Yakub, A.G. Evans, G.S. Kino,
and B.R. Tittmann, "Acoustic Surface Wave
Scattering: The Detection of Surface
Cracks in Ceramics,'" Internal Memorandum
(February 1978).

L.J. Zych, J. Lukasik, J.F. Young, and
S.E. Harris, 'Laser-Induced Two-Photon
Blackbody Radiation in the Vacuum Ultra-
violet," Preprint (February 1978).

Also:

Published in Physical Review Letters,
Vol. 40, No. 23, 1493-1496 (5 June 1978).

W.A. Harrison, "Theory of Polar Semi-
conductor Surfaces,'" Preprint (February
1978).

T.W. Hansch,'""New Methods of Laser
Spectroscopy,' Reprint from IPC Science
and Technology Press Ltd., pp. 108-113
(1978).

J. Fraser, B.T. Khuri-Yakub, and G.S. Kino,
"The Design of Efficient Broadband Wedge
Transducers," Preprint (February 1978).

Also:
Published in Applied Physics Letters,
Vol. 32, No. 11, 698-700 (1 June 1978).

A.L. Schawlow, ''Laser Interactions with
Materials," Reprint from IPC Science
and Technology Press Ltd., pp. 263-266
(1978).

- 17 =

Contract

EPRI RP609-1

NSF ENG75-18681

RISC 76-63282

N0O0014-75-C-1175 and
NASA NGL 05-020-103

NSF DMR77-21384 and
DAAK 02-74-C-0069

NSF PHY74-14786 and
N00014-75-C-0841

NSF ENG75-18681

NSF PHY77-09687




X
i
G.L. No. Report Contract ;
2783 Staff, "Research Studies on Techniques for ERDA EY-76-S-03-0326, J
High Power Lasers Using Metastable Energy P.A. 60
Storage," Quarterly Report covering the
period 1 November 1977 — 31 January 1978
(February 1978).

2784 Staff, "Acoustically Scanned Optical N00014-76-C-0129
Imaging Devices," Semiannual Report No. 5
covering the period 1 July — 31 December
1977 (February 1978).

2785 Staff, “Acoustic Techniques for Measuring EPRI RP609-1
Stress Regions in Materials,'" 27th Monthly
Report covering the month of January 1978
(February 1978).

2786* W.R. Creen and R.W. Falcone, "Inversion of NASA NGL 05-020-103 and
the Resonance Line of Srt Produced by NOOO14-75-C-0576
Optically Pumping Sr Atoms,'" Preprint
(February 1978).

Also:
Published in Optics Letters, Vol. 2,
115-116 (May 1978).

2787 Staff, "Research Studies on Techniques LLL 8532009
for Generation of Ultraviolet and Vacuum
Ultraviolet Radiation," Final Report
(February 1978).

2788* D.F. Moore, "Electron Tunneling into the NOOO14-77-C-0439
Al5 Superconductors: NbgSn, V3Si, and
Nb3Gc," [nternal Memorandum and Special
Research Report (February 1978).

2789 Staff, "A High Field Superconducting NSF DMR76-03013
Magnet Facility," Final Report for the
period 1 June 1976 30 November 1977
(February 1978).

2700* V. Jipson and C.F. Quate, "Acoustic AFOSR-77-3455 }
Microscopy at Optical Wavelengths," i
Preprint (February 1978). ?
Also: ’
Published in Applied Physics Letters, -
Vol. 32, No. 12, 789-791 (15 June 1978). k

2791 Staff, "Optically Pumped Mercury Lasers AFOSR=76-3043
for Ring Laser CGyroscope Applications,"
Final Technical Report for the period
1 June 1976 30 April 1978 (April 1978).

“ I8 =~




2796

2797

*
2798

2799

Report

Staff, "Acoustic Wave Phenomenon for
Signal Processes," Progress Report
covering the period February 1976 —
February 1978 (March 1978).

W.P. Leung, "Acoustic Imaging with a
100-Element Electronically Scanned and
Focused Phased Array," Technical Report
and Special Research Report (March 1978).

F.V. Kowalski, W.T. Hill, and A.L. Schawlow,
"Saturated-Interference Spectroscopy,"
Preprint (March 1978).

Published in Optics Letters, Vol. 2,
112-114 (May 1978).

J.C. White, "Inversion of the Na Reso-
nance Line by Selective Photodissocia-
tion of Nal," Preprint (March 1978).

Also:
Published in Applied Physics Letters,
Vol. 33, No. 4, 325-327 (15 August 1978).

Staff, "Acoustic Techniques for Measuring
Stress Regions in Materials," 28th Monthly
Report for February 1978 (March 1978).

Staff, "Investigation of Laser Dvnamics,
Modulation and Control by Means of Intra-
Cavity Time Varyving Perturbation,"
Semiannual Status Report No. 28 for the
period 1 September 1977 — 28 February 1978
(February 1978).

J.N. Eckstein, A.I. Ferguson, and

T.W. Hansch, "High Resolution Two-Photon
Spectroscopy with Picosecond Light Pulses,'
Preprint March 1978).

Al

Also:
Published in Physical Review Letters,
Vol. 40, No. 13, 847-850 (27 March 1978).

Staff, "Research Studies on Radiative
Collision Lasers," Quarterly Report No. 4
covering the period 10 December 1977 —

9 March 1978 (March 1978).

Contract !

NSF ENG75-18681

EPRI RP609-1

NSF PHY77-09687

F19628-77-C-0072 and
ERDA EY-76-S-03-326,
P.A. 60

EPRI RP609-1

NASA NCGL-05-020-103

NSF PHY77-09687 and

F19628-77-C-0072




G.Ls No.

*
2800

2801

2802

2803

*
2804

2805

*
2806

2807

Report

Peter Borden, '"The Storage Correlator:
Theory and Signal Processing Applica-
tions," Technical Report and Special
Research Report (April 1978).

Staff, '"Research Studies on Radiative
Collision Lasers,'" Interim Technical
Report covering the period 10 March
1977 — 9 March 1978 (April 1978).

Staff, "Innovative Measurement Tech-
nology for the Semiconductor Device
Industry — '"The Acoustic Microscope —
A New Instrument for Viewing Integrated
Circuits'," Quarterly Report covering
the period 1 January — 31 March 1978
(March 1978).

Staff, "Acoustic Techniques for Measuring
Stress Regions in Materials,” 29th Monthly
Report for March 1978 (April 1978).

R.A. Baumgartner and R.L. Byer, "Remote
S0y Measurements at 4 um with a Con-
tinuously Tunable Source," Preprint
(April 1978).

Also:
Published in Optics Letters Vol. 2, 163-
165 (June 1978).

Staff, "Laser Physics and Laser Tech-
niques,'" Annual Technical Report for
the year 1 January — 31 December 1977
(April 1978).

G.S. Kino, J.B. Hunter, G.C. Johnson,

A.R. Selfridge, D.M. Barnett, G. Herrmann,
and C.R. Steele, "Acoustoelastic Imaging
of Stress Fields,'" Preprint (April 1978).
Presented at the First International
Symposium on Ultrasonic Materials Charac-
terization, Gaithersburg, Maryland

(June 1978).

Staff, "Acoustically Scanned Optical
Imaging Devices," Management Report
covering the period 1 January — 31 March
1978 (April 1978).

Contract

N0O0014-76-C-0129

F19628-77-C-0072

NBS 5-35899

EPRI RP609-1

SRI 14307

F49620-77-C-0092

EPRI RP609-1

N00014-76-C-0129

S { WS S
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G.L. No.

*
2808

2809

*
2810

2811

2812

*
2813

*
2814

Report

B. A. Auld, "General Electromechanical
Reciprocity Relations Applied to the
Calculation of Elastic Wave Scattering
Coefficients," Preprint (April 1978).
To appear in Wave Motion.

Staff, "Research Studies on Techniques
for High Power Lasers Using Metastable
Energy Storage,'" Quarterly Report for
the period 1 February 30 April 1978
(May 1978).

S. E. Harris and J. F. Young, ''Rapid
Laser Induced Energy Traunsfer in
Atomic Systems,'" Reprinted from
Radiation FEnergy Conversion in Space,
vol. 61, of Progress in Astronautics
and Aeronautics (1978).

Staff, "Studies of Techniques for
Generation of Vacuum Ultraviolet and
Soft X-Ray Laser Radiation,' Final
Report covering the period 1 October
1976 — 30 April 1978 (May 1978).

Statf, "Tunable Lasers and Coherent
Light Techniques for High Resolution
Ultraviolet Spectroscopy," Final
Technical Report covering the period

1 April 1975 — 31 March 1978 (May 1978).

P.D. Corl, 6.S. Kino, C.S. DeSilets,

and P.M. Grant, "A Digital Synthetic
Focus Acoustic Imaging System,'" Preprint
(May 1978). Presented at the Acoustical
Imaging 8th Internation Conference at
Key Biscayne, Florida, May 29 - June 2,
1978.

V. Domarkas, B.T. Khuri-Yakub, and

G.S. Kino, "Length and Depth Resonances
of Surface Cracks and Their Use f{or Crack
Size Estimation,'" Preprint (May 1978).

Also:
Published in Applied Physics Letters,
Vol. 33, No. 7, 557-559 (1 October 1978).

Contract

RISC 77-70946

ERDA EY-76-S-03-0326,
P.A. 60

F19628~77~-C-0072

and

NASA NGL-05-020-103

N00014-75-C-0576

N00014-75-C-0841

RISC R174-20773

N00014-78-C-0283



G.L. No.

x
2815

2816

2817

2818

*
2819

2820

2821

Re port

G.8. Kino, T.M. Waugh, P.D. Corl,

C.S. DeSilets, and P.M. Grant, "Acoustic
Imaging Techniques for Nondestructive
Testing," Preprint (May 1978). Pre-
sented at the First International

Sympos fum on Ultrasonic Materials Char-
acterization at Gaithersburg, Maryland
in June 1978.

Statt, "Research on New Approaches to
Optical Systems for Inertial Rotation
Sensing," Interim Report for the period
I June 1976 30 September 1977.

Staft, "Acoustic Techniques for Measuring
Stress Repions in Materials," Thirtieth
Monthly Report for April 1978 (May 1978).

J.C. White and G.A. Zdasiuk, "Branching
Rat im.; for TUBr Photodissociation with
2660 A Radiation," Preprint (June 1978).

Also:
Published in the Journal of Chemical
Physics, Vol. 69, No. 5, 2256-2257

W=225/7
(1 September 1978).

S.E. Harris, J. Lukasik, J.F. Young, and
L.J. Zych, "Anti-Stokes Emission as a VUV
and Soft X-Ray Source," Preprint (June
1978).

Also:

C.V. Shank, E.P. Ippen, and S.L.
New York: Springev-Verlag, 1978.

Shapiro,

Staft, "lInnovative Measurement Technology
ftor the Semiconductor Device Industry —
'The Acoustic Microscope — A New lustru-
ment tor Viewing Integrated Circuits,"
Quarterly Report for the period April
June 1978 (June 1978).

R.E. Teets, "Polarization Labeling
Spectroscopy of Molecules," Internal

July 1978.

Contract

RISC R174-20773

AFOSR=76-3070

EPRL RP609-1

F19628-77-C-0072 aund
ERDA EY-76-S-03~0326,
PA 60

NASA NGL=Q5-020-103,
NOOQ14=-75-C=1175,and
NOQO14~75-C~0032

NBS 5-35899

NSF PHY77-09687



[ ——

G.L. No.

*
2822

*
2823

2829

Report Contract

M.T. Resch, B.T. Khuri-Yakub, G.S. Kino, NSF DMK-76-00726
and J.S. Shyne, "Stress Intensity Factor

Measurement of Surface Cracks," Preprint

(June 1978). Presented at the First

International Symposium on Ultrasonic

Materials Characterization, Gaithersburg,

Maryland, June 1978.

G.S. Kino, J.B. Hunter, G.C. Johnson, EPRI RP609-1 and
A.R. Selfridge, D.M. Barnett, G. Herrmann, NSF DMK-76-00726
and C.R. Steele, "Measurement of Stress
Fields in Metals," Preprint (June 1978).

G.S. Kino, "Acoustic Imaging for Non- RISC RI74-20773
destructive Evaluation,'" Preprint (June and
1978). EPRI RP609-1

Y. Murakami, B.T. Khuri-Yakub, G.S. Kino, RISC RI74-20773

J.M. Richardson, and A.G. Evans, "The
Application of Adaptive Filtering to
Detect Characterization,'" Preprint

(June 1978). Presented at the First
International Symposium on Ultrasonic
Materials Characterization, Gaithersburg,
Maryland, June 1978.

W. A. Harrison, "Fifty Years of Metals NSF DMR 77-21384
Theory," Preprint (June 1978). To appear

in Felix Bloch and Twentieth Century

Physics, published by Rice Studies, Rice

University.

Staff, "Acoustic Techniques for Measuring EPRTI RP609-1
Stress Regions in Materials,'" Thirty-First
Monthly Report for May 1978 (June 1978).

Y. Murakami, B.T. Khuri-Yakub, G.S. Kino, RISC R174-20773
J.M. Richardson, and A.G. Evans, "An

Application of Wiener Filtering to Non-

destructive Evaluation," Preprint (June

1978).

Also:  Published in Applied Physics

Letters, Vol. 33, No. 8, 685-687
(15 October 1978).

Staff, "Research Studies on Radiative F19628-77-C-0072
Collision Lasers," Quarterly Report for

the period 10 March — 9 June 1978 (June

1978).




*
2831

*
2832

*
2833

*
2834

*
2835

*
2836

Report Contract

A.l1. Ferguson, J.N. Eckstein, and T.W. NO0O014-75-C-0841
Hansch, "A Subpicosecond Dve Laser

Directly Pumped by a Mode-Locker Argon

Laser," Preprint (June 1970).

Also:
Published in Journal of Applied Physics,
Vol. 49, No. 11, 5389 (November 1978).

J.N. Eckstein, "High Resolution Spec- NOOO14-75-C-0841
troscopy Using Multiple Coherent Inter-

actions," Internal Memorandum and

Special Research Report (August 1978).

F.V. Kowalski, "New Methods in Laser NSF PHY77-09687
Spectroscopy," Internal Memorandum and

Special Research Report (August 1978).

C.S. DeSilets, "Transducer Arrays Sult- NOOO14=75-C-0632
able for Acoustic lmaging," Internal RISC R174-20773

(June 1978).

B.A. Auld, G. Elston, and D.K. Winslow, NSF DMR76-00726
"A Novel Microwave Ferromagnetic Reso-

nance Probe ftor Eddy Current Detection

of Surface Flaws in Metals,'" Preprint

(June 1978). To appear in the Proceed-

ings of the 8th European Microwave Con-

ference, Paris, September 1978.

P.M. Grant and G.S. Kino, "Adaptive NO0O14~-76-C-0129
Filter Based on SAW Monolithic Storage
Correlator," Preprint (July 1978).

Also:
Published in Electronics Letters, Vol. 14,
No. 17, pp. 562-564 (17 August 1978).

R.A. Baumgartner and R.L. Bver, "Con- SRI-14307
tinuously Tunable IR Lidar with Applica-

tions to Remote Measurements of S0, and

(‘.ll‘,’." Preprint (July 1978). To appear

in Applied Optics, Vol. 17 (15 November

1978) .

and

R

e E———mr——
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G.L. No.

*
2837

*
2838

2839

2840

2841

2842

*
2843

*
2844

*
2845

Al

Report

R.W. Falcone, J.R. Willison, J.F. Young,
and S.E. Harris, "Measurement of the He
1s2sls Isotopic Shift Using a Tunable
VUV Auti-Stokes Light Source," Preprint
(July 1978). To appear in Optics
Letters, Vol. 3, November 1978.

G.S. Kino, P.M. Grant, P.D. Corl, and
C.S. DeSilets, "Digital Synthetic Aper-
ture Acoustic Imaging for NDE," Pre-
print (July 1978). Presented at the
ARPA/AFML. Review of Progress in Quanti-
tative NDE at LaJolla, California (July
1978).

B.A. Auld, "Theory of Ferromagnetic
Resonance Probes for Surface Cracks
in Metals," Preprint (July 1978).

Staff, "Generation of Coherent VUV and
Soft X-Rays," Final Report for the
period 1 July 1974 — 30 June 1978
(July 1978).

Staff, "Optical Picosecond Viewing of
Biological Material," Final Scientific
Report for the period 1 September 1976 —
28 February 1978 (June 1978).

Staft, "Tunable Optical Sources," Semi-
annual Report No. 2 for the period
1 January — 30 June 1978 (July 1978).

H.K. Wickramasinghe, "Contrast and
Imaging Performance in the Scanning
Acoustic Microscope,' Preprint (July
1978). To appear in Journal of Applied
Physics (November 1978).

G.S. Kino, "Acoustoelasticity," Preprint
(July 1978). An Invited Paper for the
ASME Conference, San Francisco, December
1978.

F.V. Kowalski, R.E. Teets, W. Demtroder,
and A.L. Schawlow, "An Improved Wavemeter
for CW Lasers," Preprint (July 1978).

To appear in the Journal of the Optical
society of America.
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2846 R.E. Howard, D.A. Rudman, and NO0014-77-C-0439

M.R. Beasley, "Josephson Properties of
Nb3Sn/Pb Tunnel Junctions," Preprint
(July 1978).

Also:
Published in Applied Physics Letters,
Vol. 33, #7, 671-673 (1 October 1978).
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2847 Staff, "Acoustic Techniques for Measuring EPRI RP609-1
Stress Regions in Materials," Thirty-
Second Monthly Report for 1 June -
31 July 1978 (August 1978).

2848 Staff, "Acoustic Wave Phenomenon for NSF ENG75-18681
Signal Processing,'" Final Report
period ending 31 March 1978 (August

1978).
2849 Staff, "Research Studies on Techniques ERDA EY-76-S-03-0326,
for High Power Lasers Using Metastable PA 60

Energy Storage," Final Report for the
period 1 August 1977 — 31 July 1978
(August 1978).

2850* H.K. Wickramasinghe, R.C. Bray, V. Jipson, AFOSR-77-3455
C.F. Quate, and J.R. Salcedo, 'Photo-
acoustics on a Microscopic Scale," Pre-
print (August 1978). To appear in the
Applied Physics Letters November 15, 1978

issue.

285[* M.T. Resch, B.T. Khuri-Yakub, G.S. Kino, NSF DMK76-00726
and J.C. Shvne, "The Acoustic Measurement
of Stress Intensity Factors," Preprint
(August 1978). Accepted for publication
in Applied Physics Letters.

2852 Staff, "Ultrashort Pulses at C0, Wave- ERDA EY-76-5-03-0326
lengths," Final Report covering the period PA 56
1 April 1977 — 31 March 1978 (April 1978).

2853* J.C. White, G.A. Zdasiuk, J.F. Young, and F19628-77-C-0072
S.E. Harris, "Observation of Radiative
Collisional Fluorescence," Preprint
(August 1978).

2854 Staff, “Investigation of Laser Dynamics, NASA NGL-05-020-103
Modulation and Control by Means of Intra-
Cavity Time Varying Perturbation,"
Semiannual Report for the period 1 March —
31 August 1978 (September 1978).
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2855 S.J. Poon and J. Durand, '"Magnetic F49620-78-C-0009

Clusters Description of Spin Glasses
in Amorphous La-Cd=-Au Allovs," Preprint
(August 1978). To appear in Physical
Review B.

2856 A. L. Schawlow, "Laser Spectroscopy of NSF PHY77-09687
Atoms and Molecules," Preprint
(August 1978)., To appear in Science.

2857* R.L. Byver and W.R. Trutna, "lo-um CGen- Exxon Grant-in-Aid and
eration by CO»=Pumped Rotational Raman F49620-77-C-0092

Scattering lnmng." Reprint trom Optics
Letters, Vol. 3, 144-146 (October 1978).

2858 Staff, "Electronic Structure of Transi- DAAG29-73-C-0024
tion Metal Compounds," Final Report for and
the period 1 May 1973 10 September 1978 DAAGR29-77-C=0022
(September 1978).

X

2859 B.T. Khuri-Yakub, G.S. Kino, J.C. Shyne, NSF DMK-76-00726
M.T. Resch, and V. Domarkas, "Surface and
Crack Characterization: CGeometrv and NOQO14-78-C-0283

Stress Intensity Factor Measurements,'

Preprint (September 1978). To appear in
Proc. ARPA/AFML Review of Progress in
Quantitative NDE.

2860 Statt, "Acoustic Techniques for Measuring EPRT RP609-1
Stress Regions in Materials," Thirtv-third
Monthly Report for August 1978
(September 1978).

2801 S.J. Poon, "The Range of Indirect Exchange *49620-78-C=-0009
Interaction in an Amorphous Magnet,"
Preprint (September 1978). To be pub-
lished in Phvsics Letters A.

2862* P.D. Corl, P.M. Grant,; and €.S. Kino, RISC R174-20773
"A Digital Svnthetic Focus Acoustic
Imaging Svstem tor NDE," Preprint
(September 1978).  To appear in the
Proceedings of the 1978 Ultrasonics
Svmposium,

2803* E.W. Weber and J.E.M. Goldsmith, "Double=- NSF PHY77-09687
Quantum Saturation Spectroscopy in Hvdro-
gen: Measurement of the 3P ,\—lD‘/W Lamb
Shift," Preprint (September 1378).°°

Also: i
Published in Physical Review Letters, 1
Vol. 41, #14, 940-944 (2 October 1978).
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Statf, "Research Studies on Radiative
Collision Lasers," Quarterly Report for
the period 10 June 9 September 1978
(September 1978).

Staff, "Acoustic Microscopy at Cryogenic
Temperatures,'" Annual Summary Report for
the period 1 July 1977 — 30 June 1978
(September 1978).

C.S. DeSilets, A.R. Selfridge, and

G.S. Kino, "Highly Efficient Trans-
ducer Arravs Useful in Nondestructive
Testing Applications," Preprint
(September 1978). To appear in the 1978
Ultrasonics Symposium Proceedings.

J.E. Bowers, B.T. Khuri-Yakub, ¢.S. Kino,
and K-H Yu, '"Design and Applications ot
High Efficiency Wideband SAW Edge Bounded
Transducers," Preprint (September 1978).
To appear in the 1978 Ultrasonics Sym-
posium Proceedings.

S. Early and T. H. Geballe, "Silicon-on=
Sapphire Thermome er for Low-Temperature
Small Sample Calos imetry," Preprint
(Septemher 1978).

G. Herrmann and G.S. Kino, "Ultrasonic
Measurements of Inhomogeneous Stress
Fields," Preprint (September 1978). To
appear in the Proceedings of the ARPA/AFML
Conference on NDE, La Jolla, California.
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Report

H. Gautier and G.S. Kino, "A Detailed Theory
of the Acoustic Wave Semiconductor Convol-
ver," Preprint (September 1975 — Revised

Mav 1976).

Published in I1EEE Trans. on Sonics and
Ultrasonics, Vol. SU-24, #1, 23-33
(January 1977

W.L. Bond, C.M. Portunko, S.L. Quiliei,
H.J. Shaw, and J. Souquet, "“Surface Acous-
tic Wave Probing with Spaced Interdigital
Transducers," Preprint (February 1976).

Published in Review of Scientific
Instruments, Vol. 48, #6, 682 (June 1977).

L: Bul;, B.J. Shaw, and L.T. Zitelli,
"Study of Acoustic Wave Resonance in
Piezoelectric PVF, Film," Preprint
(May 1976). ‘

Published in 1EEE Trans. on Sonics and
Ultrasonics, Vol. SU-24, #5, 331-336
(September 1977).

R.E. Howard, M.R. Beaslev, T.H. Geballe,
C.N. King, R.H. Hammond, R.H. Norton,

J.R. Salem, and R.B. Zubeck, "Electrical
Properties of Multilavered NbySn Super-
conducting Power Line Conductors,'" Preprint
(September 1976).

Published in I[EEE Trans. on Magnetics,
Vol. MAG-13, #1, 138-143 (January 1977).

R.W. Falcone, W.R. Green, J.C. White,
J.F. Young, and S.E. Harris, "Observa-
tion of laser Induced Inelastic Colli-
sions," Preprint (September 1976).

Publighed in Physical Review A, Vol. 15,
#3, 1333-1335 (March 1977
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A.L. Schawlow, and S. Svanberg, "Stark
Effect Study of Excited States in Sodium
Using Two-Photon Spectroscopy," Preprint
(November 1976).

Published in Physical Review A, Vol. 15,
#3, 967-974 (March 1977).

C.F. Quate, "Acoustic Microscopy," NSF APR75-07317
Preprint (December 1976).

Published in Trends in Biochemical
Sciences, Vol. 2, N127-129 (June 1977).
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2651 A. L. Schawlow, "Lasers, Light, and Matter."

The nature of light can be known and understood only through its
interactions with matter. A few of the new wavs that lasers can extend our
knowledge of these intervactions are discussed. They include methods for
eliminating Doppler broadening from thermal motions in gases, such as satu-
rated absorption and polarization spectroscopy. A convenient digital wave-
meter for measuring wavelengths of tunable lasers is described. Complicated
absorption spectra can be simplified by using a laser to modify the popu-
lation or polarization of the chosen lower level.

2657 A. E. Siegman, "Bragg Diffraction of a Gaussian Beam by a
Crossed-CGaussian Volume Grating."

An analytic expression is derived for the Bragg diffraction of a
Gaussian probe beam by a weak crossed-Gaussian volume grating. The volume
grating itself is assumed to have been created by two other Caussian excita-
tion beams intersecting in a nonlinear medium.

2659 R. B. Zubeck, C. N. King, D. F. Moore, T. W. Barbee, Jr.,
A. B. Hallak, J. Salem, and R. H. Hammond, "Growth Morphol-
ogies of Thick Films of NbySn Formed by Electron Beam
Evaporation."

|~ e, SR, I RSN

Thick films of Nb3Sn (in the ordered A-15 phase) have been syn-
thesized by codeposition of the elements niobium and tin from separate
electron-beam-heated sources onto heated rotating Hastellov B tube substrates.
Using a fixed deposition rate (approximately 60 ] sl effective at the tube
surtface), single-laver samples 2.8 um and 7 um thick were prepared at substrate
temperatures ranging between 830 K and 1020K. The samples were examined using
scanning electron microscopy, electron microprobe analvsis and X-rav diffrac-
tion. The transition trom porous columnar to dense columnar growth was ob-
served. Column diameters increased monotonically with substrate temperature.
For substrate temperatures between 650°C and 700°C a very shinv deposit was
formed with a <211> growth orientation. 1In lavered structures formed by
sequential deposition of NbjSn (about 420 8 lnyor’l) and vttrium (about &
layer‘l\ the columnar growth observed in single-laver thick films appeared
to be disrupted. Using the technique of fine lavering, thick films of Nbj3Sn
with acceptable 50 Hz loss and outstanding critical current density have been
prepared for superconducting power transmission line applications.

2665 H. Komine and R. L. Bver, "Optically Pumped Atomic Mercury
Photodissociation Laser."

We have generated superfluorescent laser action in atomic mercury
at 0.546 um and 0.365 um by optically pumping Hgy with 0.266 um radiation. ]

e
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2665 (continued)

Al
Superfluorescent thresholds were observed at less than 6 mJ/cm™ input
energy density in a 5-nsec pulse for an atomic mercury density greater
than 3 ~ 108 ¢~

26606 S. J. Brosnan, R. N. Fleming, R. L. Herbst, and R. L. Byer,
"Tunable Infrared Generation by Coherent Raman Mixing in H,."

We have generated continuously tunable infrared output between
3.5 and 13 um by coherent Raman mixing in H, gas at 20 atm using a Nd:YAG
laser-pumped LiNbO3 parametric oscillator as the input source. The co-
herent Raman mixing method offers significant advantages over stimulated
Raman scattering for frequency conversion.

2068 R. Feinberg, R. E. Teets, J. Rubbmark, and A. L. Schawlow,
"Ground State Relaxation Measurements by Laser-Induced
Depopulation."

We have directly measured the rvepopulation rate for an individual
rotational level in the electronic ground state of a homonuclear molecule.
A pulsed dye laser was used to depopulate (v",J"™) level of Nas by pumping a
transition of the form (v',J') « (v",J") in the Rlﬂu - xlgt blue-green
band system. The (v'",J") state was repopulated by collisions with other
sodium species and with an argon buffer gas. The transmission of a second,
delayed, pulsed dye laser was monitored, serving as a probe of the (v'",J")
state's population at various delay times. The argon pressure was varied
and the procedure repeated. The Nas-argon collision cross section mav also
be determined by this method.

2669 W. A. Harrison, '"The Physics of Solid State Chemistry."

Between the extremes of a chemist's empirical observation ot
chemical trends and a physicist's a_priori calculations of energy bands
lies the possibility of simple approximate model calculations of solid-state
properties. Those which relate the bonding properties to the underlving
electronic structure of specific systems are a part of solid-state chemis-
try. Such theories are less accurate than empirical interpolation where
sufficient data exist, but provides intuitive understanding and allow
studies bevond the range of existing experiments. Thev are also less
precise than a priori calculations, which however only move with ditfi-
culty bevond calculations of the energy bands themselves.

In simple metals the basis for such theory was provided by
pseudopotential perturbation theory. In covalent and ionic solids LCAO
theory seems more successful. We discuss how a single set of atomic and !
interatomic LCAO parameters can provide elementary predictions or olmost
the entire range or properties of covalent and ionic solids. We see in

particular how to estimate electronic energy levels in heterogeneous syvs-
tems and at surfaces. We also explore questions related to effective
charges and to angular rigidity, with emphasis on ionic solids. The con- X !
cepts of ion softening and the chemical grip are useful in describing the

corresponding numerical calculations.
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2670 R. L. Herbst, H. Komine, and R. L. Byer, "A 200 mJ Unstable
Resonator Nd:YAG Oscillator."

We have designed and operated a positive branch 6.3 mm diameter
rod Nd:YAG unstable resonator oscillator with a 12 nsec, 200 mJ Q-switched
output at 10 Hz repetition rate. When followed by a single 9 mm diameter
Nd:YAG amplifier output energies up to 750 mJ were obtained with a di-
vergence less than 0.5 mrad.

-

2673 R. L. Byer and E. R. Murray, "Remote Monitoring with Laser
Sources."

Single-ended depth resolved absorption measurements of pollu-
tants in the atmosphere are now possible with high energy tunable laser
sources. Present system performance capabilities include detection sensi-
tivities to approximately 10 ppb with depth resolutions of less than 100 m
for ranges exceeding 3 km. Single-ended long path absorption measure-
ments out to ranges greater than 12 km are now possible. 1In this chapter
the measurement methods are briefly reviewed followed bv detailed discus-
sion of two operating remote monitoring systems.

2674 D. F. Moore and M. R. Beasley, "Tunneling Observations of
Delayed Flux Entry and Surface Barriers in Nb‘Sn.”

The results of a study of flux entry into Nb‘Sn using tunnel-
ing are described. 1t is found that barriers to flux entry as large as
170 mT, well in excess of the lower critical field H., , are possible in
bulk Nb,Sn. Important details of the magnetic field dependence of the sur-
face barrier are also reported.

2677 D. E. Prober, M. R. Beasley, and R. E. Schwall, "Fluctuation-
Induced Diamagnetism and Dimensionality in Superconducting
Layvered Compounds: TaS,(pyvridine) and NbSe,."

lv’/‘ )
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The results of an investigation of fluctuation-induced dia-
magnetism in superconducting lavered compounds are presented. These
results are used to establish the dimensionality of the superconducting
fluctuation effects near T, * Compounds studied include the inter-
calated compound TaS,,(pyridine)1 5y and unintercalated NbSe, and Ta$ Seo 4 ?
The susceptibility above T. , and magnetization in the supérconducting i
state, were measured in fields up to 327 Oe with a superconducting quantum-
interference magnetometer suitable for a broad range of sensitive magnetic
measurements. The operation and performance of this magnetometer are
described. Results for TaS,(pyridine). ,, indicate that in low fields and
near T , the fluctuation &ffects are three-dimensional in nature, where
this is established via a comparison with previous results for an isotropic
alloy, Pb=5% Tl. This conclusion as to the dimensionality of the super-
conducting effects is in accord with the qualitative predictions of the
Lawrence-Doniach theory for weakly-coupled superconducting layers. Data
for NbSe, have a number of complicating features, and firm conclusions
regarding this material could uot be drawn.
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2679 W. A. Harrison, "Elementary Theory of Heterojunctions."

An LCAO theory of heterojunction band-edge discontinuities is
formulated and tested for approximate self-consistency. It leads to a
table of valence-band maxima for all tetrahedral semiconductors; discon-
tinuities can be obtained from the table directly by subtraction. The
discrepancies with the current scattered data do not appear signifi-
cantly larger than the uncertainty in those data, a few tenths of elec-
tron volts. A pseudopotential theory of such discontinuities is also
formulated, based upon self-consistent atomic pseudopotentials. This
leads to valence-band maxima reasonably consistent with the LCAO theory,
except for junctions between materials of significantly different bond
length. It also suggests that the Frensley-Kroemer scheme does produce
self-consistency for systems of matching lattice censtant, but produces
incorrect trends with mismatch in lattice constant. The goal in any
case is taken to be a table of valence-band maxima. LCAO values seem a
better standard than photoelectric thresholds, though a comparison of
the two indicates them to be roughly consistent for treating junctions
if both sides are homopolar or if both sides are polar.

2680 T. M. Waugh and G. S. Kine, "Real Time Imaging with Shear
Waves and Surface Waves."

A chirp focused phased array B-scan imaging system has been
employed to obtain cross sectional images in metals. Good quality
images with a field of view of 5 - 20 cm x 5 cm of arrays of holes have
been observed using shear waves, Rayleigh waves, Lamb waves, and flexural
waves in thin sheets of metal. With 2.5 MHz Rayleigh waves, we have de~
tected and located surface flaws as small as 250 um deep and 1000 um
diameter.

2681 G. Kino, W. Leung, H. Shaw, D. Winslow, and L. Zitelli,
"Differential Phase Contrast Imaging in the Electronically
Focused Acoustic System."

Phase contrast imaging, which has been used in optical imaging
for years, has recently been introduced into acoustic imaging, in systems
using mechanical scanning. In this paper, a phase contrast imaging system
is introduced which employs electronic scanning and focusing. Differ-
ential phase contrast imaging is used, which compares the phases at adjacent
points on the object which are separated by a constant distance along the
scan line. The advantage of differential phase contrast imaging, as com-
pared to fixed reference phase contrast imaging, is that the reference and
signal beams travel almost identical paths, suppressing the effects of vi-
bration, temperature, and other external influences. The present system
consists of an acoustic receiver using a 100-element PZT array, which has
two identical main beams separated slightly in space, focused at the same
distance and scanned simultaneously. The relative phases between the two
beams can be varied, and for 'dark field" imaging they are set 180° out of
phase. The output of the receiver then reproduces either the phase distri-
bution across the object, or its spatial derivative. Two-dimensional
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2681 (continued)

differential phase contrast images are obtained by adding a mechanical
frame scan. The peripheral sensitivity of this system is presently 12°
phase difference, and the ultimate objective is a few degrees.

2090 R. Teets, J. Eckstein, and T. W. Hinsch, "Coherent Two-
Photon Excitation by Multiphase Light Pulses."

We have studied Doppler-free two-photon excitation of atoms
with a train of phase coherent standing wave light pulses, originating
from the same laser pulse. Quantum interference effects produce narrow
spectral fringes which have a physical origin similar to that of Ramsey
fringes. Linewidths much less than the Fourier-transform limit of an
individual light pulse have been observed for the sodium 35-58 transi-
tion, and a dramatic enhancement of the resonant signal is possible.

2695 C. DeSilets, J. Fraser, and G. S. Kino, "The Design of
Efficient Broadband Piezoelectric Transducers."

A design method for acoustic thin disc transducers with high
efficiency, broad bandwidth, and good impulse response is presetited.
This method is based on the use of quarter-wave matching lavers between
the piezoelectric material and the acoustic load. As is made evident
using the transmissfon line model of Krimholtz, Leedom, and Matthaei, the
finite thickness of the piezoelectric material must be taken into account
in the matching layer design. Criteria for optimum broadband transducer
designs with a given piezoelectric materfal are developed which show the
importance of a high electromechanical coupling coefficient. A method
for obtaining Gaussian shaped passbands, necessary for optimum impulse
response, is also shown. Several transducers have been built to illus-
trate this design approach with excellent agreecment between theory and
experiment. One such transducer has 3.2 dB round trip insertion loss
and one octave bandwidth.

2696 A. G. Evans, G. S. Kino, B. T. Khuri-Yakub, and B. R. Tittmanan,
"Failure Prediction in Structural Ceramics."

The failure prediction requirements and the pertinent accept/
reject criteria for structural ceramics are derived, and the available
failure prediction techniques are examine, vis-a-vis the failure predic-
tion relations, in order to highlight the capabilities and limitations of
each technique. The need for additional techniques is thereby demonstrated.
The capabilities of the ultrasonic technfque are extensively evaluated, in
order to determine its ability to satisfy the deficiencifes in the existing
failure prediction repertoire. The prospects are shown to be very encour-
aging, but the results of several key studies must be awaited betore defin-
ing the ultimate role of ultrasonic failure prediction techniques.
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N. J. Moll, "Acoustic Detection of Thermal Radiation."

A new type of uncooled thermal imaging device is described. The
device consists of an array of semiconductor bolometers scanned by a piezo-
electric acoustic delay line. The scanning is done by charging the surface
of each bolometer by means of a strong rf pulse on the delav line, and ob-
serving the rate of decay of the surface charge; this rate is strongly
temperature dependent. The detailed theory of operation of the device is
developed, including the processes of surface charging and discharging,

acoustic attenuation as a function of the semiconductor's surface charge,
thermal design problems, and noise processes. The fundamental principle
of operation and the practicability of meeting some thermal design require-
ments are veritied experimentally using silicon bolometers on a lithium
niobate delay line.

The significant theoretical findings are as follows: the
charging process takes place through a nonlinearity in the surface major-
ity carrier concentration vs applied tield. Because of the nonlinearity,

a large ac field, such as is produced by a 3 watt per centimeter acoustic
pulse on lithium niobate, causes a substantial increase in the surface
carrier concentration. The excess carriers are then trapped in surtace
states. The discharge process should be controlled by minority carrier
generation in the space charge region, at least for silicon. A new theory
of acoustic attenuation by a depleted semiconductor is presented. 1t indi-
cates that the main source of attenuation is the release of majority car-
riers by charged surface states. The predictions of this theory are in
considerably better agreement with experiment than those of previous theory,
which did not account for the effect of surface states. The noise perform-
ance of the device should be limited by background quantum noise and by
statistical variations in surface state occupation. The low frequency
detectivity of the device should be 2 x 1010 centimeter per watt in a 1 Hz
bandwidth, but would have a cutott frequency less than 0.1 Hz tor a tvpical
device. By making 0.25 micron thick bolometers it should be possible to
raise this frequency to 5 Hz.

The experimental findings show that the basic description of the
device's operation is exact. In particular, discharge of the surface state
charge is by minority carrier generation, with the expected temperature
sensitivity. Also, it is shown that bolometers can be built with power
sensitivity approaching the theoretical limit, by supporting the bolometers
with small photoresist spacers.

The totality of the theoretical and experimental results com-
prise a foundation for the construction of an imaging device of the type
described.  Such a device could outperform existing uncooled thermal
imaging devices over a practical range of frequencies.
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2707 C. E. Wieman, "Polarization Spectroscopy and the Measurement
of the Lamb Shift in the Ground State ¢f Hydrogen."

The Lamb shifts of the ground state of hvdrogen and deuterium
have been measured using nonlinear laser spectroscopy. The measured values
are 8161.0 * 29 MHz for hydrogen and 8183.1 + 29 MHz for deuterium, which
are in excellent agreement with the theoretical results. The Lyman-a
isotope shitt between hydrogen and deuterium has also been measured, giving
a value of 67099.3 + 6.3 MHz. This gives the first experimental confirma-
tion of the relativistic nuclear recoil contribution to hvdrogenic energy
levels.

The Lamb shift was ob<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>