"AD-A149 @78 AN ELECTRO-OPTIC SPATIAL LIGHT MODULATOR FOR i1
THERMO-ELASTIC GENERATION OF . (U) BECKMAN INSTRUMENTS
INC CRRLSBRD CRLIF# 27 JUL 84 SDL-84-2361-81

UNCLASSIFIED N@8814-84-C F/G 18/1 NL

END
Fveo
oric




FEE
S EEE

W ON of o bE |
K EEFFETIT

10
L

16
=

1.4
=

1.25

MICROCOPY RESOLUTION TEST CHART

NATIONAL BUREAU OF STANDARDS-1963-A

s X B

P




e m— N N
W N . SOt

v . PR
e Y Lt e .

LA %

[YE

()
T
v e

Sl et

“ .

n
'@

AD-A149 g73

AN ELECTRO-OPTIC SPATIAL LIGHT MODULATOR FOR THERMO-ELASTIC
GENERATION OF PROGRAMMABLY FOCUSED ULTRASOUND

Contract Number N00014-84-C-0058

SDL No. 84-2361-01
27 July 1984

“The views and conclusions contained in this document are those of the
authors and should not be interpreted as necessarily representing the
official policies, either expressed or implied, of the Defense Advanced
Research Projects Agency or the U.S. Government."

- DTIc
/; PECTRON & --ECTE
EVELOPMENT = JANT 0 s
| ABORATORIES < *

INC. A

’

- pblis release and sale; its
@ tribution is unlimited.

dosument t has been opproved

l

3303 Harbor Boulevard, Suite G-3
Costa Mesa, California 92626 (714) 549-8477




TR S A 47 MRS ar L et 2SS 2ol SG AN gup gud b 4 WL gnel e b B g giat nal ariR® A it et S A A B PR RN A i I A SRt AR R ] PASTE Bl S aa A AR N R A A ah e e

-
-

A
~

“AN ELECTRO-OPTIC SPATIAL LIGHT MODULATOR FOR THERMO-ELASTIC
GENERATION OF PROGRAMMABLY FOCUSED ULTRASOQOUND™

able of converting light energy into ultrasound energy and, by suitable

The objective of the program is to produce a device which is cap-

coupling to a solid or liquid target, produce a focusing of the sound
within the target. A
= :

The concept was first developed theoretically at Spectron
Development Laboratories, Inc., and methods for implementing were pro-
posed by the original principal investigator, Dr. J. L. Doty. Shortly
after completing the development of the theoretical analysis, Dr. Doty
left SDL with the experimental part of the program left to be
accomplished.

I took over the program as principal investigator and requested a
three moanth extention of the contract to allow time to review and con-
tinue the work. If granted, this now extends the end date to 15 Septem-
ber 1984.

The next interim technical report will be submitted on 15 August
and a final report of 15 September.

The proposed method is to couple optical energy into a solid or
liquid target in an annulus of rapidly varying but controllable radius.
We have shown analytically that this can provide a focused sound wave of
focus distance which is completely controllable simply by changing the
rate at which the annulus radius varies.

The task then becomes one of implementation. An optical device

is required to produce annular rings of light with a time varying (and
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controllable) radius. We produced the designs for three optical ele-

ments by which this could be achieved.

(1) An intra-cavity modulator using KDP* crystals of special con-
struction. The modulator acts as a Q-switch which Q-switches an

annular portion of a ruby laser which has a time varying radius.

(2) A Twyman—Green Interferometer with phase control in one leg. The

interferometer produces a single circular interference fringe

which collapses into zero radius.

(3) A combined zone plate and mode locked ruby laser which illu-

minates discrete annular rings at a controlled timing.

All three methods appear feasible from an analytical point of

view. However, we arrived at a number of conclusions.

(1) We could not find a vendor who could manufacture the first who

would commit to required specifications.

(2) The second was designed and partially assembled. However,
because of the properties of ruby lasers, it could not be imple-
mented with ruby. A dye laser will be required. Unfortunately

the program has not been scoped for such an acquisition.

(3) The third approach was adopted since it does demonstrate the con-

cept and since it can be implemented with existing equipment.

The system was assembled and the experiment is currently underway.
Preliminary results are excellent. These will be reported in the next
interim technical report.
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