AD-A145 128 NEW TYPE OF UNIQUE FREQUENCY LASER COMMUNICATIONS(U)
FOREIGN TECHNOLOGY DIV WRIGHT-PATTERSON AFB OH Z R SUN
. 10 AUG 84 FID-I1D(RS)T-0859-84
UINCLASSIFIED F/G 17/2 NL

]




B2 s
L2 - g

R
b i

|

Iz

s e

MICROCOPY RESCLUTION TEsT CHART

——— e —— e =




FTD-ID(RS)T-0859-84

FOREIGN TECHNOLOGY DIVISION 1 -

NEW TYPE OF UNIQUE FREQUENCY LASER COMMUNICATIONS
by

Zhen~Rui Sun

AD-A145 128

!
[}

E

DTIE FILE COPY

distribution unlimited.

g4 08 30 066

Approved for public release; L=




FTD -10.Rs)T-0859-84

EDITED TRANSLATION

FTD-ID(RS)T-0859-84 10 Aug 1984
MICROFICHE NR: FTD-84-C-000809
NEW TYPE OF UNIQUE FREQUENCY LASER COMMUNICATIONS
By: Zhen-Rui Sun
English pages: 2
Source: Dianxin Jishu, Nr. 116, November 1983, pp. 45
Country of origin: China
Translated by: SCITRAN
F33657-81-D-0263
Requester: FTD/TQCS
Distribution limited to U.S. Government Agencies Only;

Proprietary (Copyright) Information; Other requests for
this document must be referred to FTD/STINFO.

THIS TRANSLATION 1S A RENDITION OF THE QRIGI.

NAL FOREIGN TEXT WITHOUT ANY ANALYTICAL OR

EDITORIAL COMMENT. STATEMENTS OR THEORIES PREPARED 8Y:

ADVOCATEDOR IMPLIED ARE THOSE OF THE SOYRCE

AND DO NOT NECESSARILY REFLECT THE POSITION TRANSLATION DIVISION

OR OPINION OF THE FOREIGN TECHNOLOGY DI FOREIGN TECHNOLQGY DIVISION

VISION., WP.AFB, OMIO.
FTD-1D(r$)T-0859-84 Date_10 aug 19 84




All figures, zraphics, tables, equations, etc. merged into this
translation were extracted from the best quality copy available.

By
Distri .

B Avoilahility Code;v

avail anéd/for
Special

Dist |

A/

GRAPHICS DISCLAIMER

cation/

s




NEW TYPE OF UNIQUE FREQUENCY LASER COMMUNICATIONS

Zhen-Rui Sun

Optical fiber communications have been developed rapidly Tl
in some laboratories up until now. For example, the single-mode
optical fiber has been invented to transmit light beams with
a unique frequency. The present existing multimode optical
fiber which is used to transmit light beams with several fre- -
guencies may be replaced by such a single-mode optical fiber. o
In order to make this optical fiber useful, Bell Telephone Labora-
tories has developed a controllable solid state laser which -

can produce super pure unigue frequency light beams.

At present the optical fiber technique, using multimocde
optical fiber, a non-unique frequency laser and light emitting
diodes, can transmit signals over a long distance (much longer
than by transmitting electrical waves in copper wire} with very
low rate of error. However, the ordinary laser can only emit _
light signals within a certain frequency range. Therefore,
if the single~mode optical fiber can be used conjunctly with *%he
uwnigue frequency laser, the transmission system will be able
to.transmit signals over a longer distance with ultra-high

capacity and practically with no error at all. -

The unique frequency laser, which is also called cleaved-
coupled-cavity (or C3 in short) can produce super pure light
beams with a unique frequency. Its size is only half of the -
date character on an American coin., This new research result is
an application of the coupled-cavity theory, which has been a

Bell Laboratories patent since 1965.




C3 was discovered by W. T. Tsang at Bell Laboratories
and consists of a semiconductor laser. At first it is divided
into two parts very accurately. The signal frequency can be

changed by changing the current through these two halves of

the semiconductor laser. When the current through the laser
is changed, the light beams will "spread out". By getting rid
of the colored light and by using the principle that the -
diffraction angle varies with different frequencies to sift

out light beams of unique frequency, super pure unigue fre-

guency light beams are obtained. According to the present

experimental record, the light signal emitted by such super

pure laser beams can travel as far as 119 kilometers.

C3 laser has been tested at 10 different frequencies with

a conversion rate of a billion times per second. It can code '

several signals in one light beam. This is the so-called ' #
frequency conversion control technique. Several laser beams ‘
emitted with different frequencies can be carriers for different P
signals transmitted in a single optical fiber. This technique 1

is called the wavelength distributive multimode transmission

technique. Frequency conversion control technique and wavelength
distributive multimode transmission technigque can increase signi-

ficantly the number of signals transmitted in one optical fiber.

The final goal of the optical fiber technique is to transmit

as many signals as possible, fast and without error. The light
pulses in a multimode optical fiber tend to cover each other. !
This shortcoming may be greatly reduced by using a unique fre- Ry
quency in the single-mode optical fiber. As indicated by

Arno Penzias, the deputy director of the Research Division of
Bell Laboratories, at a transmission rate of 420 million bits

per second, a thirty volume enéyclopedia can be completely trans-
mitted within one second with a one bit error rate, which
corresponds to less than a single letter error within a thirty
volume book. -







