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Summary of Facts and Submn ssions

2093.D

The appel |l ant (applicant) | odged an appeal, received on
25 July 1997, against the decision of the Exam ning

Di vi sion, dispatched on 4 June 1997, refusing European
patent application 89 301 344.1 (publication

No. 0 331 303). The prescribed fee was paid on 25 July
1997 and the statenent setting out the grounds of

appeal was received on 14 Cctober 1997.

In the decision under appeal, the Exam ning Division
hel d that the subject-matter of the clains according to
a main request and an auxiliary request then on file
did not involve an inventive step wthin the neani ng of
Article 56 EPC, having regard to the docunents:

Dl: FR-A-2 589 290; and

D2: WO A-87/07446.

In a comruni cation dated 27 April 2001, acconpanying a
summons to oral proceedi ngs schedul ed for 22 August
2001, the Board additionally nade reference to the
docunent s:

D3: WJ. Kozl ovsky et al., Optics Letters, vol. 12,
No. 12, Decenber 1987, pages 1014-1016; and

D4: T.Baer, Journal of the Optical Society of Anerica
B (Optical Physics), vol. 3, No. 9, Septenber
1986, pages 1175-1180.

In reply to tel ephone conversati ons on 10 August 2001
and 16 August 2001 between the rapporteur and the
appel lant's representative, in which the Board gave
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i ndications as to patentable subject-matter, the

appel lant filed on 15 August 2001 and 16 August 2001,
respectively, a new request replacing all forner
requests on file. On the condition that the application
could be granted on the basis of the new request, the
request for oral proceedi ngs was w t hdrawn.

The Board cancelled the oral proceedings by a
notification of 16 August 2001.

The appel | ant requests that the decision under appea
be set aside and that a patent be granted on the basis
of the follow ng docunents :

d ai ns: No. 1 and 2 filed by letter dated
16 August 2001,

Descri ption: pages 1, 2, 4, 5, 6, 8, 10, 12 to 15, 17
to 19, 22 to 26 and 28 filed by letter
dated 15 August 2001,
pages 3, 4a, 7, 9, 11, 16, 20, 21 and 27
filed by letter dated 16 August 2001,

Dr awi ngs: sheets 1/6 to 6/6 as originally filed.

| ndependent claim1 reads as foll ows:

"1. A second harnonic generator for generating a
second harnonic laser light, conprising :
a laser nmedium (2) for generating fundanental wave
| aser |ight provided within an optical resonator (CAV);
a non-linear optical crystal elenent (6) provided
within the optical resonator
(CAV) for generating a second harnonic |aser light; and
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a birefringent elenent (7) further provided within
the optical resonator (CAV);

wherein said fundanental wave | aser |ight
conprises two intrinsic polarization
states (E;,, E,) and the azinuth angle (e) at which the
optical axis of the birefringent elenent (7) is
inclined relative to the optical axis of the non-linear
optical crystal elenent (6) and the rel ative phase
shift (A of said birefringent elenent (7) on the
fundanental wave | aser light are selected so as to
prevent energy from being interchanged between said
intrinsic states (E;,, E,) through the generation of the
second harnonic | aser |ight;

characterised in that said | aser nmedium (2), said
birefringent elenent (7) and said non-linear optica
crystal elenment (6) are closely | am nated as one body
with said birefringent elenent (7) being | ocated
bet ween said | aser nmedium (2) and said non-linear
optical crystal elenent (6), in that the end surfaces
(2A, 6B) of said body are convexly shaped and nade
reflective so as to formsaid optical resonator (CAV),
and in that the reflective surface (6B) fornmed on the
non-1inear optical crystal elenent (6) is transm ssive
to the second harnonic laser light."

VIIl. The appellant's subm ssions in support of its request
may be sunmari zed as foll ows:

The invention concerned a second harnoni c generator
exhibiting a stabilized output of the second harnonic
| aser |ight and having a mniaturized resonat or
structure. Due to a specific arrangenent of the optica
elements within the resonator, all elenents could be
integrated into a single nonolithic body. The cited

2093.D Y A
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prior art did not teach the clainmed arrangenent of the
optical elenents. Thus even a conbi nation of the
teachings of all cited docunents woul d not have |led the
skilled person to the subject-matter of claim1.

In the contested decision, the Exam ning D vision held
that the skilled person, when confronted with the
probl emof mniaturizing a resonator, such as known
fromthe closest prior art according to D1, would have
readily realized that there were two possibilities of
arranging the optical elenents in the second harnonic
generator, i.e. either as shown in D1 or as clainmed in
t he present application, and that maintaining the order
of the elenents within the resonator as shown by D1
woul d not have allowed an integration of the resonator
mrrors.

Reasons for the Decision

2093.D

The appeal conplies with the requirenments of
Articles 106 to 108 and Rule 64 EPC and is, therefore,
adm ssi bl e.

Anmendnent s

The Board is satisfied that the subject-matter of the
anended claim 1 can be unanbi guously derived from
Figure 7 and the corresponding originally-filed
description on page 26, line 2 to page 27, line 7.
Caim2 is based on originally-filed claim3.

Thus, the anendnents conply with the requirenents of
Article 123(2) EPC
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I nventive step (Articles 52(1) and 56 EPC)

Docunent D1 (cf. in particular Figure 1 with the
correspondi ng description) discloses a second harnonic
generator according to the preanble of claim1 under
consi deration. The birefringent el ement used for
stabilizing the output of the second harnonic |aser
light is fornmed by a quarter-wavel ength plate for the
fundanental wave | aser |ight which has its optical axis
inclined by an azinmuth angle of 45° relative to the
optical axis of the non-linear optical crystal elenent.
According to clains 6 and 7 of D1, the quarter-

wavel ength plate is positioned in such a nmanner that it
causes an exchange of the two intrinsic polarization
states on dual passes of the fundanental wave | aser
l'ight before the latter re-enters into the non-Ilinear
optical crystal and thus conpensates for the phase
shift of the fundanental wave |aser |ight re-traversing
the non-linear optical crystal. Accordingly, the
birefringent elenent is shown in Figure 1 of D1 to be

| ocat ed between the non-linear optical crystal elenent
and a concave output mrror which is transm ssive to

t he second harnonic | aser |ight.

Consequently, the subject-matter of claim1 under
consideration differs fromthe second harnonic

generator known fromD1l in that:

(a) the optical conponents of the resonator are
closely |l am nated as one body, wherein

(b) reflective surfaces are fornmed on convexl y-shaped
end surfaces of the body, and

(c) the birefringent elenent is |ocated between the
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| aser medi um and the non-linear optical crystal
el enent .

In view of these differences, the objective technica
probl em addressed by the invention is to provide a
m ni aturi zed second harnoni ¢ generator of stabilized
out put .

The idea of integrating the individual conponents of an
optical resonator into a nonolithic body is, as such,
to be considered as conventional in the technical field
at issue.

A specific exanple for such a structure is given by
docunent D2 (cf. in particular Figure 1 with the
correspondi ng description) relating to a |aser
resonator in which a laser nediumw th a reflecting
surface on its back end, a Qswitch el enent and an
out put coupler (mrror) having an inner concave
reflecting surface are | am nated together by neans of
an adhesi ve.

O her exanples for the integration of optica

conponents were known from docunment D3 (cf. Figure 1)
whi ch di scl oses the idea of form ng reflective coatings
on convexly-shaped end surfaces of a non-linear optica
crystal el enent generating second harnonic |ight and
fromdocunment D4 (cf. Figure 1) which shows the
provision of a reflective surface on the back end of
the | aser nmedi um of a second harnoni c generator

However, applying to the second harnonic generator
known from D1 even the conbi ned suggestions given in
docunents D2 to D4 as to the integration of optica
conponents woul d not have led the skilled person to the



3.6

2093.D

- 7 - T 1087/ 97

cl ai ned resonator structure.

In a first straightforward step of integration of the
opti cal conponents of the second harnonic generator as
known from D1, the skilled person would have | am nated
toget her the quarter-wavel ength plate, the non-Ilinear
optical crystal elenent and the |aser nediumin the
known order so as to forma nonolithic body. Mreover,
it would have been a straightforward nmeasure to

i ntegrate the concave back end mrror shown in Figure 1
of DL in the formof a reflective coating on a

convexl y-shaped back-end surface of the |aser nedium

As regards the provision of the output mrror at the
front end of the resonator, however, the nost obvious
alternatives the skilled person would have cont enpl at ed
woul d have been either to adopt the exanple of D2 and
to adhere the concave output mrror known from D1 by
means of an adhesive to the free end surface of the
quarter-wavel ength plate, or to refrain fromthe
integration of this mrror altogether as it was
apparently inpossible to provide the required curved
surface for a reflective coating on the thin quarter-
wavel engt h pl ate.

No further step of integration was possible with the
arrangenent of the optical conponents according to DI.

Thus, to arrive at the clainmed subject-matter would
have presupposed the recognition of two, at first

gl ance unrel ated facts, nanely that the concave out put
mrror could be integrated as a reflective coating, if
t he out put end of the nonolithic body was constituted
by a sufficiently thick optical elenent and that the
order of the optical conponents in the second harnonic
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generator of Dl could be interchanged w t hout
interfering wwth their optical functions.

Al though it could be argued that the skilled person
theoretically could have realised these facts, there is
no reason to assune, in the absence of any indication
in the available prior art as to an alternative
arrangenent of the optical conponents of an out put -
stabilized second harnoni c generator and the

ci rcunstances of their structural integration, that he
woul d have purposefully conbined the results of such
considerations in order to still further increase the
degree of structural integration.

3.7 For the foregoing reasons, in the Board's judgenent,
the subject-matter of claim1 on file involves an
i nventive step within the neaning of Article 56 EPC
Claim1 therefore conplies with the requirenents of
Article 52(1) EPC.

3.8 Dependent claim2 relates to a non-trivial enbodi nent
of the second harnoni c generator and conplies with the

requirenents of Article 52(1) EPC as well.

4. The Board is satisfied that the anmended description too
neets the requirenents of the EPC.

Or der

For these reasons it is decided that:

1. The decision of the Exam ning Division is set aside.

2093.D Y A
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2. The case is remtted to the Examning Division with the
order to grant a patent on the basis of the docunents
i ndi cated in point VI above.

The Regi strar The Chairman

R. Schunmcher G Davi es
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