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ture in accordance with the principles of the in- vention; Technical Field
FIG. 3 is a view of a resonant cavity; FIG. 4 is a schematic of a device
incorporating This invention relates generally to optical isola-   5  the
inventive optical Isolator; and tors and, more particularly, to optical
isolators which  FIG. 5 Is a schematic of another device incorpor- utilize
a resonant cavity to obtain a substantial reduc-  ating the inventive
optical isolator. tion In size. Detailed Description Background of the
Invention                     10 Referring to FIG. 1, there Is Illustrated
an optical Optical Isolators are necessary to prevent reflect-  isolator
which uses the Faraday rotational effect with ed optical radiation from
re-entering an optical device  received plane polarized optical energy to
pass opti- such as, for example, a laser. In optical communica-  cal energy
in one direction and block optical energy in tion systems, reflections of
optical energy into a laser  15  the otherdirection. The device comprises a
gyrotropic degrades the operation of the laser by causing ampli-  medium 12
interposed between an input linear or tude fluctuations, mode partitioning,
frequency shifts,  plane polarizer 10 and an output linear or plane polar-
and linewidth narrowing. Present optical communica-  izer 14. The
gyrotropic medium 12 is located within an tion systems use optical
isolators at the output of a  applied longitudinal magnetic field
represented by the laser to prevent light from being reflected back into
20  arrow 16. The gyrotropic medium is characterized by the laser. Such
isolators are generally referred to as  a Verdet constant V, which is
defined as the rotation Faraday isolators and utilize the principles of
linearly  of the plane of polarization of the optical energy per polarized
(also referred to as plane polarized) electro-  unit length, per unit of
applied field. The rotation of the magnetic energy in combination with
Faraday rota-    plane polarized optical energy, as It passes through tion.
Frequently, two isolators are used in tandem to  25  the gyrotropic medium,
Is given by the expression: provide as much as 60 db isolation. Typically,
when                   [err] designed to operate with optical energy at a
wave-   where length of 1.5 [err], the optical isolator will have a length
V is the Verdet constant; and of several centimeters and require 8 optical
surfaces.    H Is the magnetic field. Present day optical isolators are
large and bulky rel-  30  In some materials, such as yttrium iron garnet
ative to optical fibers and, therefore, cannot readily be  (YIG) the
Faraday rotation saturates at some applied Incorporated into a chip or
become an integral part of  magnetic field, in which case, the rotation is
given by an optical fiber.                                   the
expression: In Applied Optics vol 3, pages 1079-1083 Sep-
[err] tember 1964, 'Resonant Optical Faraday Rotator   35   where [err] is
the saturated specific rotation and also printed as Bell Telephone System
monograph           L is the length of the gyrotropic medium. 4851, R.
Rosenberg and others disclose an optical ro-  Typically, at a wavelength of
1.5 [err] and a magnetic tator in which a Faraday rotator material is
situated  field of about 1 kgauss (which is readily obtainable between two
mirrors forming a resonant cavity. The  from a samarium-cobalt magnet) a
length of 2.6 mm amount of rotation could be increased a hundredfold  40
give a rotation of 45 degrees in IG, the most common- compared with that
corresponding to a single pass   ly used isolator material in the 1.3 [err]
- 1.5 [err] region through the rotator material.                        of
the spectrum. Light traveling through the optical isolator In the Summary
of the Invention                             backward direction passes
through linear polarizer 14 45   which is oriented at an angle; and the
backward line- An isolator according to the invention is as setout  arly
polarized optical energy which emerges from po- in claim 1. In use the
resonant cavity is adjusted to be  larizer 14 is oriented at this angle.
The linearly pola- in resonance for circularly polarized light correspond-
rized optical energy then enters Faraday rotator 12 ing to light passing
through the device In the forward  which then rotates the plane of the
linear polarized direction, but off resonance for circularly polarized   50
optical energy by the angle [err]. The linearly polarized light with the
opposite polarization, corresponding to  optical energy from the Faraday
rotator then enters light passing in the reverse direction.
polarizer 10 which is oriented to block the light from the Faraday rotator.
In most isolators the Faraday ro- Brief Description of the Drawing
tators are designed to rotate the plane of the pola- 55  rized optical
energy by 45 degrees. FIG. 1 is a schematic of a conventional Faraday
In the forward direction, light 18 passes through effect optical isolator;
polarizer 10 and is linearly polarized at the angle of 



FIG. 2 isa schematic of one embodiment of struc-  the polarizer 10. This
light which is traveling to the 2    3                   EP 0 396 308 B1
4 right, then passes through the Faraday rotator where  each being
circularly polarized optical energy and it is rotated further in the same
sense as the rotation  each having opposite senses of rotation. The two of
the plane of polarization of optical energy traveling  components are of
equal amplitude. In the gyrotropic to the left. If the Faraday rotator is
designed to rotate   5   medium, the optical energy component with the pos-
the plane of polarization of the linear polarized optical  itive rotation
travels at a rate which is different than energy 45 degrees, then the
optical energy which   that of the optical energy having negative rotation
and emerges from the Faraday rotator 12 is polarized par-  the plane of the
incident polarized optical energy is allel to the polarizer 14 and is fully
transmitted.  rotated in the direction of rotation of the component Optical
isolators which contain YIG or similar gar-  10  with the faster rate.
Stated differently, the rotation of nets have demonstrated low loss ( -1dB
) and rea-  the plane of polarization of linearly polarized optical sonably
good isolation (-30 dB). However, they are  energy in a Faraday medium is
the result of the dif- relatively large because of the long 1/2 to 3 mm
path  ference in the refractive index of the medium for left- length
required in the Faraday rotator.            handed and right-handed
circular polarizations. Thus, In the present invention, a gyrotropic medium
15  when transversing a gyrotropic medium, one compo- which is located
within a resonant device is substiut-  nent is delayed relative to the
other. When the delay ed for the single-pass Faraday rotator. Briefly, by
hav-  results in a phase difference of 90 degrees, the light ing the
optical energy reflected back and forth a num-  emerges as linearly
polarized optical energy having a ber of times within the gyrotropic
medium, the overall  polarization angle rotated 45 degrees from Its
original length of the medium can be reduced because the to-  20  plane of
polarization. Clearly, for this to occur, the tal Faraday rotation Is an
accumulation of each rota-  amplitude of the two components must be equal.
If tion caused by each pass. Multiple reflections are ob-  they are not,
the emerging light will be elliptically po- tained by placing the
gyrotropic medium between two  larized and the isolator wilt not operate as
described. mirrors (either dielectric or metallic mirrors) which are  Thus,
at first glance, it appears that an isolator deposited on the surface or by
using a distributed   25  having a resonant cavity may present problems
when grating reflector In a waveguide structure. When the  used with
linearly polarized optical energy because round trip optical length of the
path of the optical en-  the effective Indices of refraction for the right
and left ergy is an integral number of wavelength, the device  circularly
polarized components are different and a is said to be resonant and, in the
absence of loss, is  resonant cavity cannot be simultaneously resonant
transparent.                                  30  for the two waves. For
example, where the reflections are obtained    One solution is to tune the
resonant cavity so that with mirrors, the transmission of the structure Is
res-  the resonantfrequency of thecavity is atthe midpoint onance Is given
by the expression                  between the resonant frequencies for the
left and right circularly polarized optical energy. In this in- 35  stance,
the transmitted intensity will be equal for left and right circularly
polarized optical energy and the [err]
transmitted optical energy will be linearly polarized. The rotation of the
plane of polarization is given by the expression: 40 where L is the single
pass loss within the resonator and
[err] R is the reflectivity of the mirrors. The number of passes N for
which the emergent beam is reduced to one-half that of the first beam in
45 given by the expression                                            [err]
[err] Thus, resonance can be used to enhance the Fara- day effect.
50   where F is the finesse and R is the reflectivity of the The optical
isolator here disclosed, which has a  mirrors. gyrotropic medium within a
resonant cavity to cause  The approximation is valid for [err]   degrees
optical energy to traverse the gyrotropic medium a
5 multiple number of times rather than only once, can  It is to be noted
that there will be an Insertion loss be- 



be used with linearly polarized optical energy provid-  55   cause the
resonant cavity will be operating off reso- ed the basic principles of
operation are understood.  nance. It has been determined that the
transmission Specifically, linearly polarized optical energy in a gy-  loss
Is approximately 50% when a rotation of 45 de- rotropic medium in the
presence of a magnetic field  grees is achieved. can be considered to be
the sum of two components      Another approach is to have the right and
left cir- 3    5                    EP 0 396 308 B1                 6
cularly polarized optical energy operate at two sepa-  flecting mirror 34
and enters the resonant cavity 30 rate resonances of the structure, one for
each effec-  which is resonant for this polarization. Alter being re- tive
index of refraction. The loss in this mode of oper-  flected back and forth
a number of times in the cavity, ation is minimum. However, the length of
the reso-   5   the optical energy exits through the partially reflect-
nant cavity must be chosen such that                 ing mirror 36 of the
resonant cavity. The exiting opti- 2 [err]                            cal
energy has the same circular polarization it had where
when it entered the cavity. The optical energy from [err] and [err] are the
indexes of refraction for right  the resonant cavity 30, which is
circularly polarized, handed polarization and left-handed polarization.  10
is converted to linearly polarized optical energy by N is an integer; and
passing it through the second 1/4 wave plate 44 [err] Is the wavelength.
which has its fast axis oriented at an appropriate an- As noted above, the
loss in the optical isolator is  gle. Thereafter, the linearly polarized
optical energy minimum, however, the length of the resonant cavity  from
1/4 wave plate 44 is directed toward the second Is about twice the length
required for a non-resonant  15  linear polarizer 40 oriented to pass the
received opt- optical isolator.                                   ical
energy. A more desirable mode of operation Is to use the     Optical
energy, traveling from right to left, the device with circularly polarized
optical energy and to  backward direction passes through the linearly
polar- tune the resonant cavity to the resonant peak of elth-  izer 40, and
emerges as linearly polarized optical en- er the left circularly polarized
optical energy or the   20  ergy oriented at the angle of the polarizer 40.
This right circularly polarized optical energy. Referring to  light is then
passed through 1/4 wave plate 44 and FIG. 2, there is illustrated structure
which operates in  emerges as circularly polarized optical energy having
accordance with the principles of this mode of oper-  a sense of rotation
which is opposite to that of optical ation.
energy traveling from left to right when viewed in the The optical isolator
includes a resonant cavity 30   25  same direction along the axis of the
optical isolator. which consists of a gyrotropic medium 32 positioned
Thus, the circularly polarized optical energy which is between reflective
surfaces 34,36. In the FIG. the gy-  traveling in the backward direction
has a different ro- rotropic medium is in the form of a film on a support
tation from circularly polarized optical energy which Is member. The
reflective surfaces can be either dielec-  traveling In the forward
direction. Depending upon tric or metallic mirrors deposited on the two end
sur-  30  the direction of the magnetic field 16, the fields of cir- faces,
or they can be distributed grating reflectors in  cularly polarized optical
energy with one sense of ro- a waveguide structure. The distance between
the     tation will be rotating in the same direction as she pre- mirrors
34. 36 Is adjusted to provide a resonant cavity  cession of the magnetic
moments in the Faraday ma- for the circularly-polarized optical energy
received  terial and, the fields of circularly polarized optical en- from
the input end of the optical isolator. A first linear  35  ergy with the
other sense of rotation will be rotating polarizer 38 is positioned at the
input end of the opt-  In the opposite direction as the precession of the
ical isolator, and a second linear polarizer 40 is posi-  magnetic moments.
Thus, the index of refraction for tioned at the output end of the optical
isolator. Locat-  the circularly polarized light traveling from the left ed
between the first linear polarizer 38 and the reso-  through the resonant
cavity will be different from the nant cavity 30 is a first polarization
conversion means   40  index of refraction for the circularly polarized
optical 42 such as a 1/4 wave plate; and, positioned between  energy
traveling from the right through the resonant the resonant cavity 30 and
the second linear polarizer  cavity. This occurs because the combination of
polar- 40 is a second polarization conversion means 44 such  izer and the
1/4 wave plate forces a different sense as a 1/4 wave plate.
of rotation on the light traveling in different directions. The basic mode
of operation of the new improved   45   Because the optical energy
originating from the right optical isolator illustrated in FIG. 2 is dearly
different  will travel through the resonant cavity at different from that
of the conventional optical isolator illustrat-  speeds than the optical
energy originating from the ed in FIG. 1. Referring to FIG. 2, optical
energy 46,  left the resonance frequencies of the two circularly traveling
from the left, the forward direction passes  polarized beams will be
different. In the embodiment 



through the first linear polarizer 38 which is oriented   50  of FIG. 2,
the resonant cavity is designed to be reso- at a predetermined angle, and
the linearly polarized  nant for the circularly polarized optical energy
travel- optical energy which emerges from polarizer 38 is ori-  Ing from
left to right Thus, it will not be resonant for ented at this angle. The
linearly polarized optical en-  the circularly polarized optical energy
traveling from ergy is then converted to circularly polarized optical
right to left and the optical energy from the right will energy by passing
it through the 1/4 wave plate 42   55  be attenuated by some amount which
is dependent which has its fast axis oriented at an approximate an-  upon
the resonant finesse and difference in the res- gle, i.e. 45 degrees
relative to the axis of the linear po-  onant frequencies. Thus, the device
of FIG. 3 will larizer 38. The circularly polarized optical energy from
pass optical energy traveling from left to right and will the 1/4 wave
plate 42 passes through the partially re-  block optical energy traveling
from right to left. 4    7                   EP 0 396 308 B1
8 Referring to FIG. 3, there is illustrated a resonant  tive surfaces 92,
94, a first linear polarizer and a 114 cavity of the type which can be used
In a device util-  wave plate at 96, and a second linear polarizer and a
izing the principles of this invention. The resonant  1/4 wave plate at 98.
Astretch member 100 which can cavity consists of Bi-doped IG crystal films
grown on   5   consist of two arms 102, 104 coupled securely to the a
gadolinium-gallium-garnet (GGG) substrate 54. The  fiber in the area of the
resonant cavity and selectively films are 2 urn thick and support
multilayer dielectric  controlled to either electronically or mechanically
mirrors 50, 52 having an R of approximately 97.5%.  stretch the optical
fiber can adjust the length of the For saturation magnetization, the total
rotation of light  resonant cavity to a desired frequency. Aring magnet
passing perpendicularly through the two films is ap-  10  106 can be
positioned around the resonant cavity proximately 1/3 of a degree per pass.
It is to be noted  which uses, as the gyrotropic medium the fiber itself
that there should be no significant linear birefrin-  to provide the
necessary magnetic field. If linear bi- gence in the films because linear
birefringence can  refringence is present In the fiber, compensation have a
detrimental effect on the Faraday rotation.  measures may be required. FIG.
4 discloses another embodiment of an opti-  15 cal Isolator in accordance
with the principles of this in- vention where the resonant cavity is the
cavity of a  Claims fiber Fabry-Perot interferometer. A first optical fiber
60 is axially aligned with and spaced from a second  1. An optical isolator
having an input plane polarizer optical fiber 62. Located between the ends
of the two   20  (38), an output plane polarizer(40), and gyrotrop- optical
fibers is a thin film 84 of Bi-doped YIG. The  ic medium (32) positioned
between said input and ends 88, 68 of the optical fibers support partially
re-  output plane polarizers, the isolaton comprising a flective mirrors
and a sleeve 70 is slideable posi-    resonant cavity (30) including at
least some of tioned around the ends of the two fibers and the gy-   said
gyrotropic medium and tunable to be reso- rotropic medium 64 to maintain
the assemblage in  25   nant at a predetermined optical frequency, first
alignment For convenience, the film of Bi-doped YIG    polarization
conversion means (42) positioned can be fixed to one of the partially
reflective mirrors.  between said input plane polarizer and said res- A
ring magnet 72 is positioned around the sleeve to    onant cavity for
converting plane polarized opti- provide the required magneticfield. A
first member74     cal energy from said input plane polarizer to cir- is
securely fastened, at one end, to fiber 60; and a   30  cularly polarized
optical energy and second po- second member 76 is securely fastened to
fiber 62. A   larization conversion means (44) positioned be-
piezo-electric member 78 which changes size with      tween said resonant
cavity and said output plane the application of a potential is rigidly
coupled to the  polarizer for converting circularly polarized opti- first
and second members 74, 76 to control the spac-   cal energy from said
resonant cavity to plane po- ing between the two members 74,76. The
application   35  larized optical energy. of an appropriate potential to
the piezo-electric mem- ber 78 will cause it to vary In size and,
therefore, the  2. Apparatus as described in claim 1 wherein said spacing
between the two members 74, 78. Thus, by       resonant cavity comprises
said gyrotropic me- applying an appropriate potential to the piezo-electric
dium positioned between two partially reflecting member 78, the spacing
between the ends of the two   40  members (34,36). fibers 60, 82 can be
increased or decreased to pro- videacavityof therequired length. Polarizers
and 1/4  3. Apparatus as described in claim 1 or claim 2 wave plates can be
made In fiber form and, therefore,  wherein said resonant cavity is adapted
to be a polarizer and a 1/4 wave plate can be incorporated   tuned to a
desired frequency. 



within fiber 60 at location 80 and in fiber 62 at location   45 82. Thus,
utilizing the principles of this Invention, it is  4. Apparatus as
described In any of the preceding now possible to provide an all fiber
optical isolator.  claims wherein said gyrotropic medium is an opt- In 1845
Michael Faraday discovered that when a     ical fiber (90). block of glass
is subjected to a stray magnetic field, it becomes optically active, I.e.,
It has circular birefrin-  50  5. The method of using an optical isolator
to pass gence. When plane-polarized light is sent through      optical
energy traveling in a first direction from a glass in a direction parallel
to the supplied magnetic  source and blocking reflective optical energy
field, the plane of polarization is rotated. Since Fara-  traveling in an
opposite direction from reaching day's early discovery the phenomenon has
been ob-      said source comprising converting the optical en- served in
many solids, liquids and gases. Thus, it be-  55  ergy from the source into
plane polarized optical comes apparent that utilizing the principles of
this in-  energy, converting the plane polarized optical vention, the
resonant cavity can be made of silica sin-  energy into circularly
polarized optical energy, gle-mode fiber. For example, referring to FIG. 5,
a sin-  passing the circularly polarized optical energy gle mode fiber 90
is constructed to contain two reflec-  through a resonant cavity having a
gyrotropic me- 5    7                   EP 0 396 308  1                  8
Referring to FIG. 3, there is illustrated a resonant  tive surfaces 92, 94,
a first linear polarizer and a 1/4 cavity of the type which can be used in
a device util-  wave plate at 96, and a second linear polarizer and a izing
the principles of this invention. The resonant  1/4 wave plate at 98.
Astretch member 100 which can cavity consists of Bi-doped IG crystal films
grown on   5   consist of two arms 102, 104 coupled securely to the a
gadolinium-gallium-garnet (GGG) substrate 54. The  fiber in the area of the
resonant cavity and selectively films are 2 um thick and support multilayer
dielectric  controlled to either electronically or mechanically mirrors 50,
52 having an R of approximately 97.5%.  stretch the optical fiber can
adjust the length of the For saturation magnetization, the total rotation
of light  resonant cavity to a desired frequency. A ring magnet passing
perpendicularly through the two films Is ap-  10  106 can be positioned
around the resonant cavity proximately 1/3 of a degree per pass. It is to
be noted  which uses, as the gyrotropic medium the fiber itself that there
should be no significant linear birefrin-  to provide the necessary
magnetic field. If linear bi- gence in the films because linear
birefringence can  refringence is present in the fiber, compensation have a
detrimental effect on the Faraday rotation.  measures may be required. FIG.
4 discloses another embodiment of an opti-  15 cal isolator in accordance
with the principles of this in- vention where the resonant cavity is the
cavity of a  Claims fiber Fabry-Perot interferometer. A first optical fiber
60 is axially aligned with and spaced from a second  1. An optical isolator
having an input plane polarizer optical fiber 62. Located between the ends
of the two   20  (38), an output plane polarizer (40), and gyrotrop-
optical fibers is a thin film 64 of Bi-doped YIG. The  ic medium (32)
positioned between said input and ends 66, 68 of the optical fibers support
partially re-  output plane polarizers, the isolaton comprising a flective
mirrors and a sleeve 70 Is slideable posi-    resonant cavity (30)
Including at least some of tioned around the ends of the two fibers and the
gy-   said gyrotropic medium and tunable to be reso- rotropic medium 64 to
maintain the assemblage in  25   nant at a predetermined optical frequency,
first alignment For convenience, the film of Bi-doped YIG     polarization
conversion means (42) positioned can be fixed to one of the partially
reflective mirrors.  between said Input plane polarizer and said res- A
ring magnet 72 is positioned around the sleeve to    onant cavity for
converting plane polarized opti- provide the required magnetic field.
Afirstmember74      cal energy from said input plane polarizer to cir- is
securely fastened, at one end, to fiber 60; and a   30  cularly polarized
optical energy and second po- second member 76 Is securely fastened to
fiber 62. A   larization conversion means (44) positioned be-
piezo-electric member 78 which changes size with       tween said resonant
cavity and said output plane the application of a potential Is rigidly
coupled to the  polarizer for converting circularly polarized opti- first
and second members 74, 76 to control the spac-   cal energy from said
resonant cavity to plane po- ing between the two members 74,76. The
application   35  larized optical energy. of an appropriate potential to
the piezo-electric mem- ber 78 will cause it to vary In size and,
therefore, the  2. Apparatus as described in claim 1 wherein said spacing
between the two members 74, 76. Thus, by        resonant cavity comprises
said gyrotropic me- applying an appropriate potential to the piezo-electric
dium positioned between two partially reflecting 



member 78, the spacing between the ends of the two   40  members (34,36).
fibers 60, 62 can be increased or decreased to pro- vide a cavity of the
required length. Polarizers and 1/4  3. Apparatus as described In claim 1
or claim 2 wave plates can be made In fiber form and, therefore,   wherein
said resonant cavity is adapted to be a polarizer and a 1/4 wave plate can
be incorporated   tuned to a desired frequency. within fiber 60 at location
80 and in fiber 62 atlocation   45 82. Thus, utilizing the principles of
this invention, it is  4. Apparatus as described in any of the preceding
now possible to provide an all fiber optical isolator.  claims wherein said
gyrotropic medium is an opt- In 1845 Michael Faraday discovered that when a
Ical fiber (90). block of glass Is subjected to a stray magnetic field, it
becomes optically active, i.e., it has circular birefrin-  50  5. The
method of using an optical isolator to pass gence. When plane-polarized
light is sent through      optical energy traveling in a first direction
from a glass in a direction parallel to the supplied magnetic  source and
blocking reflective optical energy field, the plane of polarization is
rotated. Since Fara-  traveling in an opposite direction from reaching
day's early discovery the phenomenon has been ob-       said source
comprising converting the optical en- served in many solids, liquids and
gases. Thus, it be-  55  ergy from the source into plane polarized optical
comes apparent that, utilizing the principles of this In-  energy,
converting the plane polarized optical vention, the resonant cavity can be
made of silica sin-  energy into circularly polarized optical energy,
gle-mode fiber. For example, referring to FIG. 5, a sin-  passing the
circularly polarized optical energy gle mode fiber 90 is constructed to
contain two reflec-  through a resonant cavity having a gyrotropicme- 5
9                  EP 0 396 308 B1                 10 dium, said cavity
being at resonance for said cir-  glb, Umwandlung der planpolarlslerten
optischen cularly polarized optical energy but off resonance  Energie In
zirkularpolarisierte optische Energie, for circularly polarized optical
energy having the  Durchfrlhren der zirkularpolarislerten optischen same
optical frequency but opposite polarization,   5  Energie durch einen
Resonanzhohlraum mit ei- converting the circularly polarized optical energy
nem gyrotropischen Medium, wobel der besagte from said resonant cavity into
plane polarized    Hohiraum fOr die besagte zirkularpolarisierte op-
optical energy, and passing said plane polarized  tische Energie resonant
ist aber far zirkularpola- optical energy through a plane polarizer.
risiertb optische Energie mit derselben optischen 10      Frequenz aber
entgegengesetzter Polarisation nicht resonant Ist Umwandlung der
zirkularpola- .  Patentansprilche
risierten optischen Energie vom besagten Reso- nanzhohlraum in
planpolarisierte optische Ener- 1. Optischer Isolator mit einem
Eingangs-Planpola-   gie und Durchfulhren der besagten planpolarisler-
risator (38), einem Ausgangs-Planpolarisator  15  ten optischen Energie
durch einen Planpolarisa- (40) und elnem zwischen den besagten Ein-
tor. gangs- und Ausgangs-Planpolarisatoren liegen- den gyrotropischen
Medium (32), wobei der Iso- lator eanen mindestens einen Tel des besagten
Revendicatlons gyrotropischen Mediums enthaltenden und auf  2o Resonanz mit
elner vorbestimmten optischen     1. Isolateur optique ayant un polariseur
linbaire Frequenz abstimmbaren  Resonanzhohlraum           dentrbe (38). un
polariseurlinbaire de sortie (40), (30) umfalt, erste, zwischen dem
besagten Ein-    et un milieu gyrotropique (32) positionnb entre
gangs-Planpolarisator und besagten Resonanz-      lesdits polarlseurs
linealres d'entree et de sortie, hohiraum  liegende
Polarisationswandelmittel  25  i'lsolateur comprenant une cavit6 resonnante
(42) zum Umwandeln der planpolarlsierten opti-    (30) comportant au moins
une partie dudit milieu schen Energle vom besagben Elngangs-Planpo-
gyrotroplque et accordable pour elre r6sonnantb larisator In
zlrkularpolarislerte optische Energle  a une fr6quence optique
prldlterminhe, un pre- und zwischen dem besagtbn Resonanzhohlraum
mier moyen de conversion de polarisation (42) und besagten
Ausgangs-Planpolarisator liegen-  30  positlonn6 entre ledit polariseur
linbalre d'entr6e de zwelte Polarisationswandelmittel (44) zum      et
ladite cavit6 resonnante pour convertir de Umwandeln von
zirkularpolarislerter optischer     lb'nergib optique polarisbe
linbairement prove- Energie vom besagten Resonanzhohlraum In          nant
dudit polariseur lin6alre d'entrbe en energle planpolarislerte optische
Energle.                optlque polaris6e circulalrement et un deuxieme 



3S      moyen de conversion de polarisation (44) pool- 2. Vorrichtung nach
Anspruch 1, dadurch gekenn-      tIonnb entre ladite cavitb resonnantb et
ledit po- zeichnet, dae der besagtb Resonanzhohlraum
lariseurlinbalre de sortie pour convwrtirde l'6ner- das besagbe
gyrotropische Medium zwischen         gie optique polarisie circulairement
provenant de zwel teilreflektierenden Organen (34, 36) llegend  ladite
cavitb resonnante en 6nergle optique pole- umfast.
40      risbe liln6airement. 3. Vorrichtung nach Anspruch 1 oder Anspruch
2,   2. Apparel selon la revendication I dans lequel la- dadurch
gekennzelchnet, daB der besagbe Reso-     dite cavite resonnante comprend
ledit milieu gy- nanzhohiraum auf elne gewflnschte Frequenz
rotropique positIonne entre deux 6b6ments par- abstimmbar lst.
45      tiellement r6fl6chissants (34,36). 4. Vorrichtung nach elnem
bellebigen der vorherge-  3. Appareii selon la revendicatbon I ou
revendlca- henden AnsprOche, dadurch gekennzelchnet,         tion 2 dans
lequel ladita cavit6 rbsonnantb est dag das besagtb gyrotropische Medium
esne         adapt6e pour etre accorde a une fr6quence d6- Uchteitfaser
(90) Ist.                    50      sir6e. 5. Verfahren zur Verwendung
sines optischen Iso-  4. Apparel selon l'une quelconque des revendica-
lators zum Durchlassen von sich In eaner ersten   tions pr6c6dentbs dans
lequel ledit milieu gyro- Richtung von einer Queile aus bewegender opti-
troplque est une fibre optique (90). scher Energle und Verhindern, daB sich
In elner  55 entgegengesetzten Richtung bewegende optl-     5. Mbthode
d'utilisation d'un isolateur optique pour sche Reflexionsenergie die
besagte Quelle er-     passerune 6nergie optique se dhplagantdans un
relcht, mit Umwandlung der optischen Energle      premier sans depuls une
source et empOcherune von der Quelle in planpolarislerte optische Ener-
anergle optique r6flechie se dbplacant dans un 6    11
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oppose d'atteindre ladite source compor- tant is conversion de l'energbe
optique provenant de la source en enorgqe opUque polarIsee lineal- rement,
la conversion de l'energle optique polar7-   5 see lineairement en energie
optique polarisee cir- culairement, le passage de I'6nergle optique po-
larisee circulairement par une cavite resonnante ayant un milieu
gyrotropique, ladite cavlte etant en resonnance pour ladite 6nergie optique
pola-  1o risee circulairement mais hors resonnance pour une energle
optique polardsee circulairement de mime frequence optique mais de
polarisation op- poshe, la conversion de 1'6nergie optique polari- see
circulairement provenant de ladite cavite r6-  15 sonnante en onergle
optique poiardsee linhaire- ment, et le passage de ladite energbe optique
po- larlsbe linealrement par un polariseur lineaire. 20 25 30 35 40 45 50
55 7    


