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Summary of Facts and Subm ssi ons

2334.D

Eur opean patent application No. 92 916 231.1
(I'nternational publication No. WD 93/01 476) was
refused by decision of the Exam ning Division, on the
ground that its subject-matter was not patentable in
view of the follow ng docunents:

D1: Journal of Applied Physics, vol. 67, No. 7,
1 April 1990, pages 3362 to 3377,
J. S. Meth et al.: "Experinmental and theoretical
anal ysis of transient grating generation and
detection of acoustic wavegui de nodes in ultrathin
sol i ds";

D3: Applied Physics Letters, vol. 55, No. 17,
23 Cct ober 1989, pages 1783 to 1785;
A. Harwit et al.: "Transient grating dynamcs in
Cd,.,M,Te diluted nagnetic sem conduct or
superlattices"; and

D4: Applied Physics Letters, vol. 60, No. 6,
10 February 1992, pages 692 to 694,
A. R Duggal et al.: "Real-time characterization
of acoustic nodes of polyimde thin-filmcoatings
using inpulsive stinulated thermal scattering”.

The Exam ning Division held that the clained subject-
matter was di stingui shed fromthe device and net hod
di scl osed in docunent D1 in that

(A) the probe beamwas reflected fromthe surface of
the sanple instead of being transmtted
t her et hrough; and in that
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(B) the analyser was adapted selectively to anal yse
the diffraction signal formed by the transient
surface ripple norphol ogy.

Di stinguishing feature (A) did not however contribute
to inventive step since in the art of optical analysis
of sanples, the uses of reflected probe beans and of
transmtted probe beans were equally known, as was

evi denced for instance by the contents of docunent D3.

Di stinguishing feature (B) did not validly benefit from
the clained priority, since it had no basis in the
priority docunment. Therefore, docunment D4 which was
publ i shed after the priority date of the present
application but before its international filing date

bel onged to the state of the art. Since the clained

subj ect-matter was anticipated by the contents of
docunent D4, it was not new within the neaning of
Article 54(1) EPC

The appel | ant (applicant) appeal ed agai nst the

deci sion, requesting that it be set aside and that a
patent be granted on the basis of a set of clains filed
during an interview held on 17 July 2000, of which
claims 1 and 12, the only independent clains, read as
fol | ows:

"1l. An apparatus for nmeasuring the properties of a
sanple (20) of material, conprising a first,
excitation, source (24, 26, 28) for producing
excitation radiation adapted to inpinge upon said
sanple of material, said excitation radiation
conprising pul sed radi ati on conposed of at |east two
conponent beans (32, 34) which interfere within said
sanpl e, each incidence of interference of said
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excitation radiation being sufficient to induce
transi ent phonons in said material which give rise to a
transient, tinme dependent diffraction grating, and
further conprising a detection systemfor detecting, by
diffraction of radiation, said diffraction grating,
sai d detection systemincluding: a second, probe,
source (42) operatively arranged to direct incident
probe radiation (48) fromthe probe source towards said
sanple, a detector (58) positioned to detect a
diffraction signal fromsaid probe source radiation as
diffracted by said diffraction grating and an anal yzer
(64) for analyzing said diffraction signal,
characterized in that the detection systemis adapted
operatively to detect a transient, tinme dependent,
periodic ripple norphol ogy of alternating peaks and
val | eys on a surface of said sanple, the ripple

nor phol ogy formng said diffraction grating, that the
probe source is operatively arranged to direct incident
probe radi ation at an angle of incidence towards said
surface and in that the detector is operatively
arranged to detect a diffraction signal reflected by
said surface and forned by said transient ripple

nor phol ogy. "

"12. A nethod for neasuring the properties of a sanple
(20) of material, conprising the steps of: inpinging a
pul se of excitation radiation on said sanple, said
excitation radiation being conposed of at |east two
conponent beans (32, 34) which interfere within said
sanpl e, the conponent beans being sel ected such that
each incidence of interference is sufficient to induce
transi ent phonons in said sanple which give rise to a
transient tinme dependent diffraction grating, detecting
said diffraction grating by diffraction of radiation by
directing incident probe radiation (48) towards said
sanpl e and detecting a diffracted signal diffracted by
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said diffraction grating and anal yzing said diffraction
grating by analyzing said detected diffracted signal to
nmeasure properties of the sanple, characterized in that
the step of inpinging a pulse of radiation conprises
directing the incident probe radiation at an angl e of

i ncidence on said surface, in that the step of
detecting conprises detecting a transient tine
dependent ri pple norphol ogy of alternating peaks and
val l eys on a surface of said sanple, said ripple

nor phol ogy formng said diffraction grating and in that
the step of analyzing conprises analyzing said surface
ri ppl e norphol ogy by analyzing the diffracted signal
refl ected by said surface ripple norphol ogy."

I n support of his request the appellant submtted that
the present application related to an apparatus for and
to a method of neasuring properties of a sanple of

mat eri al by using two pul sed beans of excitation

radi ati on which interfered in the sanple so as to

i nduce transient phonons and spatially periodic
variations in the density of the sanple material,
resulting in a Bragg diffraction grating. A probe beam
was diffracted by said grating to forma diffraction
signal which was detected by a detector and anal ysed by
an anal yser. Such nethod and apparatus were known, for
exanpl e from docunent D1.

The net hod and apparatus of the present application
differed fromthose of the prior art in that it was a
surface ripple norphol ogy, acting as a diffraction
grating, which was detected as it reflected the probe
beam rather than a transmtted diffraction signal.

The invention was based on the insight that the
interfering excitation beans did not only generate a
transient optical pattern inside the sanple, as
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resulting froma tinme-dependent oscillation of the
i ndex of refraction, but also a surface ripple

nor phol ogy of such nature that it could be used to
nmeasure properties of the material. Detecting this
surface norphol ogy enabl ed using a reflected probe
beam which had several advantages:

- t he probe beam radiation was substantially not
absor bed by the sanpl e,

- t he sanpl e coul d be exchanged wi t hout the need for
sel ecting a new probe wavel engt h,

- t he probe beam coul d have a | arger power and
measuring with high tinme resolution becane
possi bl e.

I n docunent D1, the probe beam was incident normal to
the sanple and transmtted through it, and the anal ysis
and interpretation of the signal fromthe detector was
based upon a nodel of what was happening inside the

mat eri al bei ng exam ned. That nodel did not in any way
take into account, nor attenpt to interpret, "periodic
ri ppl e norphol ogy of alternating peaks and valleys on a
surface of the sanple".

Docunment D3 did not relate to the observation of the
ef fect of acoustic phonons. It only described the
measur enent of tinme dependent properties of electronic
excited states (i.e. "electron and hol e charge
carriers") and how these properties were affected by

t enper at ure.
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Reasons for the Decision

1

2334.D

The appeal is adm ssible.

In conpliance with the requirenment of Article 123(2)
EPC, the European patent application was not anended so
as to contain subject-matter extendi ng beyond the
content of the application as filed.

In particular, independent clains 1 and 12 in substance
correspond to independent clains 1 and 22 as originally
filed, wwth the further indication that the probe
source is operatively arranged to direct incident probe
radi ation at an angle of incidence towards the surface
of the sanple, as is disclosed e.g. lines 13 to 17 on
page 16 of the description and shown in Figures 2 and 3
of the application as originally filed.

The feature of dependent claim 7 according to which the
probe radiation is continuous or has a pul se duration
at least as long as the duration of the tinme dependent
ri ppl e norphol ogy was disclosed originally in lines 23
to 26 on page 17 and in lines 22 to 25 on page 21 of

t he description.

The remai ni ng dependent clains are derived from
correspondi ng origi nal dependent cl ai s.

The description was nerely adapted to the anended
version of the clains, and supplenented with a short
summary of the relevant contents of the prior art, in
conpliance with the requirenents of Rule 27(1)(b) and
(c) EPC.
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Validity of the priority right

The feature of the selective analysing of the
diffraction signal, on which the Exam ning Division had
founded its objection against the validity of the
priority right, was deleted fromthe independent

claims 1 and 12.

The remai ning features of the independent clains, and
the features set out in the dependent clains, except
for the feature of dependent claim19, in the Board's
vi ew were adequately disclosed in US patent application
No. 07/726 759, fromwhich the present European patent
application clains priority.

The present European patent application therefore
validly benefits fromthe filing date of the priority
application, nanely the 8 July 1991, for the invention
set out inclains 1 to 18.

Dependent claim 19 defines a nmethod as clainmed in any
of clainms 12 to 18, further conprising determ ning from
said diffraction signal the adhesion of said sanple on
a substrate surface. Such determ nation of the quality
of adhesion of the sanple on a substrate surface was

not disclosed in the priority application, as was
admtted by the appellant in his letter dated 19 June
2000.

The invention set out in dependent claim 19, considered
in conjunction with any of clains 12 to 18, thus only
benefits fromthe actual filing date of the European
pat ent application, which is the 8 July 1992.
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Novel ty of the subject-matter of claiml

Docunent D1 relates to the detection of transient
gratings formed within ultrathin solids as a result of
the interference of two picosecond |aser pul ses
overlapping in a sanple, using an apparatus as set out
in the preanble of claim1l (see in particular

page 3362, left-hand colum, line 25 to |line 14 of the
right-hand colum, Figure 1 on page 3363 and page 3364,
ri ght-hand colum, lines 31 to 48).

In this known apparatus, the probe radiation is brought
in normal to the sanple, and it is the transmtted
diffraction signal which the detector receives.

In contrast the probe source of the apparatus of
present claim 1l and the detector are arranged so as to
detect a diffraction signal reflected by said surface,
as produced by a transient, tinme dependent, periodic
ri ppl e norphol ogy of alternating peaks and vall eys on
the surface, as is set out in the characterising
portion of the claim

Docunment D3 is dedicated to the anal ysing of the
dynam cs of carriers (electrons and holes) in

sem conductor superlattices, using a picosecond
transient grating optical technique in a reflection
geonetry. In this technique, it is the decay in tinme by
di ffusion and reconbination of a carrier density
grating induced onto the surface of an optically opaque
system which is detected, rather than a transient, tine
dependent, periodic ripple norphol ogy of alternating
peaks and valleys, as is induced on a surface of a
sanple by a transient grating produced by optical
interference within the sanple. In addition, the
excitation and probe radiations are generated froma
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single | aser source, rather than by two distinct
sources as in the apparatus of present claim1l (see
docunent D3, page 1783, the abstract and lines 1 to 37;
and Figure 1 on page 1784).

The other citations on the file published prior to the
priority date clained for the present application do
not conme closer to the subject-matter of claim21 which,
accordingly, is novel within the nmeaning of Article 54
EPC.

| nventive step of the subject-matter of claiml

Li ke the present application docunent D1 is dedicated
to the assessnent of the effect of transient gratings
produced by the interference of radiation pulses within
a sanple, as is detected by anal ysing a probe radiation
directed to the sanple. This docunent therefore
constitutes the closest prior art, as was acknow edged
al so by the Exam ning Division.

The cl ai ned apparatus is distinguished fromthis

cl osest prior art essentially in that the probe source
and detector are arranged so as to detect a diffraction
signal as reflected by the sanpl e surface.

The Board has no reason to question the appellant's
subm ssion that using the detector in a reflection
geonetry allows for the specific detection of the

ri ppl e norphol ogy forned at the surface of the sanple,
wi thout regard in particular to the absorption of probe
radi ation by the sanple. This inter alia reduces sanple
heati ng, which can easily damage thin sanples, and
allows for the interchangi ng of sanples w thout the
need for selecting correspondi ng new probe | aser

wavel engt hs (see page 3, lines 8 to 30 of the present



5.2

5.3

2334.D

- 10 - T 1036/ 98

description).

Thus the technical problemunderlying the invention can
be seen, inter alia, in relieving the constraints set
by the closest prior art technique in ternms of the
power of, and wavel ength selection for, the probe

radi ation.

Docunent D1 is expressly dedicated to the detection of
acoustic nodes within solids, using a radiation probe
transmtted therethrough. The Board cannot find in this
docunent any clear hint at nonitoring instead the probe
radiation in a reflection geonetry.

In particular, whilst a passage of the docunent
actually refers to thermal expansion causing the
surface to corrugate, it also explicitly states that
the corrugation is not large, and that it does not
nodi fy the acoustic wavegui de nodes (Lanb waves)
detected within the sanple (see page 3367, right-hand
columm, third paragraph).

This statenent woul d not however suggest that nere
detection of the ripple norphol ogy i nduced onto the
surface of the sanple, by observing the probe radiation
in areflection geonetry rather than by transm ssion as
taught by document D1, could still achieve useful
information on the properties of the sanple material,
whil st allow ng for a higher power of the probe

radi ati on and an increased flexibility in the selection
of its wavel ength.

The detection of transient surface gratings by
reflection is indeed known from docunent D3, as was
stressed by the Exam ning D vision.
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Docunent D3 is not however dedicated to the detection
of acoustic wavegui de nodes within radiation
transmtting solids, as is addressed by docunent D1. It
only relates to the analysis of carrier reconbination
and diffusion at the surface of an optically opaque
syst ens.

The skilled person therefore in the Board's opinion had
no obvi ous reason to envi sage conbi ni ng the probe
reflection techni que disclosed in docunent D3 with the
remai ni ng apparatus features of docunent D1, if not
with the benefit of hindsight.

For these reasons, the subject-matter of claiml is
considered to involve an inventive step wthin the
meani ng of Article 56 EPC.

Patentability of the subject-matter of clains 2 to 18

The above conclusion in respect of novelty and
inventive step equally applies to the subject-matter of
i ndependent claim 12 which in substance recites the
sane limtations as independent claiml, in terns of a
met hod for nmeasuring the properties of a sanple of
material, and to the subject-matter of dependent

claims 2 to 11 and 13 to 18, by virtue of their
appendence to i ndependent clainms 1 and 12 respectively.

Patentability of the subject-matter of dependent
claim19

The subject-matter of dependent claim 19 does not
benefit fromthe priority date clained in the present

application (see point 3 above).

In respect of this subject-matter, docunent D4
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publ i shed on 10 February 1992 is to be considered as
formng part of the relevant prior art. This docunent
di scl oses all the features of independent clains 1 and
12 as was admitted by the appellant (see page 692, |ast
par agr aph to page 693, first paragraph).

Nei t her docunent D4, nor any of the other citations on
the file however hint at the interest of using the
detection of a transient, tinme dependent diffraction
grating as results fromthe interference of optical
radiation within a sanple for determ ning the degree of
adhesion of a filmsanple on a substrate, as is taught
by the present patent application (see page 57 of the
descri ption).

For these reasons the subject-matter of claim19 is
al so new and inventive within the neani ng of
Articles 54 and 56 EPC.

For the above reasons, the present patent application
and the invention to which it relates neet the
requi renents of the Convention, and grant of a patent
can be decided, accordingly (Article 97(2) EPC)
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to grant a patent with the foll ow ng docunents:

Cl ai ns: 1 to 19 filed during the interview of
17 July 2000.

Descri ption: pages 10, 11 and 13 to 62 as publi shed;
pages 1, la, 5, 6 and 7 as filed with
the letter of 19 June 2000, received on
23 June 2000;
pages 3, 4, 8, 9, 12 and 63 as filed
with the letter of 25 January 1994,
recei ved on 26 January 1994;
pages 2 and 2a as filed with the letter
of 9 Novenber 1995, received on
13 Novenber 1995.

Dr awi ngs: sheets 1/24 to 24/ 24 as published.
The Regi strar: The Chai r man:
P. Martorana E. Turrini

2334.D



