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DECI S| ON ON APPEAL

This is a decision on appeal under 35 U.S.C. § 134 from
the final rejection of clains 1-10.

W reverse.

BACKGROUND

The di sclosed invention is directed to a nethod and
apparatus for transporting an intense positive ion beamto a
di stant target.

Claim1 is reproduced bel ow.

1. An apparatus for transporting an intense ion beam
conpri si ng:

means for creating a plasma channel in a gas;

nmeans for injecting a positive ion beaminto said
channel at a mldly-relativistic mean velocity;

wherei n the magni tude and direction of current
caused by propagation of said beamin said channel, the
magni tude of charge density in said beam the nagnitude
of charge density in said plasma channel, and said nean
velocity of ions in said ion beamare effective to
create net currents within said beamsufficient to
pi nch said i on beam

The exam ner relies on the followng prior art:

Ashki n 3, 808, 432 April 30, 1974
Li nl or 4, 246, 067 January 20, 1981
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W nt erberg, Focusing of an Intense Relativistic

El ectron Beam by a Hol | ow Coni cal Laser Beam

Z. Naturforsch, 30a, 1975, pages 976-980 (hereinafter
W nterberg (1975)).

W nt er berg, Super-ion-beam accelerator for the ignition
of thernonuclear reactions, J. Plasma Physics, 1980,
vol . 24, part 1, pages 1-14 (hereinafter

W nterberg (1980)).

Mller et al. (MIller), Observation of Plasna
Wake-Field Effects during Hi gh-Current Relativistic
El ectron Beam Transport, Physical Review Letters,
Sept enber 23, 1991, vol. 67, no. 13, pages 1747-1750.

Clains 1-10 stand rejected under 35 U . S.C. § 112,
second paragraph, as being indefinite for failing to
particularly point out and distinctly claimthe subject
matter which appellants regard as their invention. The
exam ner states that it is unclear what constitutes a
"mldly-relativistic beami or an "intense ion beant
(Exam ner's Answer, page 3).

Clainms 1-4 and 6-9 stand rejected under 35 U. S. C
8§ 102(b) as being anticipated by Linlor or, in the
alternative, under 8 103 as bei ng unpatentabl e over Linlor
and Ashki n.

Clainms 1-10 stand rejected under 35 U.S.C. § 103 as

bei ng unpatentable over Linlor, Ashkin, and Mller. Mller
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Is applied only for the specific [imtations of clains 5 and
10.

Clains 1-10 stand rejected under 35 U . S.C. § 103 as
bei ng unpat ent abl e over Wnterberg (1975) and
W nterberg (1980).

W refer to the Exam ner's Answer (Paper No. 19) (pages
referred to as "EA_ ") for a statenent of the exam ner's
position and to the Brief (Paper No. 18) (pages referred to
as "Br__") and the Reply Brief (Paper No. 20) for a
statenent of appellants' position.

OPI NI ON

35 US.C. 8 112, second paragraph

Appel l ants argue that "[t]he definition of "mldly
relativistic' appears in Appellants' specification at p. 5,
and i ndicates speeds sufficiently bel ow the speed of I|ight
that the electric field generated by the charge will precede
the ion beam and pull oppositely charged particles fromthe
surroundi ng plasma axially along the direction the [sic] of
the ion beam’ (Br4). This sets a top speed for $=v/c, the
ratio of the velocity to the speed of light, i.e., "[t]he

term$ nust not be so close to the speed of light that the
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electric field from beam 26 cannot significantly outrun the
beamitsel f" (specification, page 9). The exanminer's
remarks that the specification is vague and indefinite (EAS)
do not try to explain why the result, the electric field
must be able to precede the ion beam is not sufficiently
definite to define the term In addition, appellants state
that pinching will occur at least within the range of $=0.3
to 0.8 (specification, page 9), which is another indication
of what is nmeant by "mldly relativistic." Accordingly,
this reason for the § 112, second paragraph, rejection is
reversed.

Appel l ants argue that the term"intense ion beam' is
art recogni zed and neans a beamin which self-induced fields
are significant (Br4). Appellants note that both Wnterberg
references use the term"intense" in connection wth
el ectron and ion beans w thout further explanation,
indicating that the termis intrinsically clear to readers
of particle beamliterature (Br4). The exam ner does not
address this reasoning, but maintains that appellants have
not provided a definition. Patent disclosures are addressed

to those of ordinary skill in the art. W are persuaded by
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the fact that the Wnterberg references disclose "intense"
beans, that one of ordinary skill in the particle beamart
woul d have known what was neant w thout a nuneri cal
definition. This reason for the 8 112, second paragraph,

rejection is reversed.

35 U.S.C. § 102(b)

Li nl or di scl oses an apparatus and nmethod to produce
nucl ear fusion. Hi gh energy beans of neutral deuterium
atons (2H or D) and tritiumatons (3H or T) or high energy
beans of nol ecular ions, D and T?*, are injected along the
axis of the machine and are irradiated by | aser beans so
that a change in charge state occurs (e.g., col. 8,
lines 43-48; col. 22, lines 37-41). The deuterium atons are
ionized into deuterons (D) and the tritiumatons are
ionized into tritons (TY). When injecting nolecul ar ions,
the nol ecular ion D is ionized into the neutral atom D and
D" ion and the neutral atomD is subsequently ionized into a
D" ion and an electron (col. 19, lines 29-39); a simlar
i oni zation reaction occurs for T*. The deuterium atom or
deuteron velocity is sufficiently great to overtake the
tritiumatomor triton at a relative velocity which produces

- 6 -
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a high fusion reaction cross section. The fusible ion beans
of deuterons and tritons, together with el ectrons for space-
charge neutralization, constitute a "noving-plasm" (col. 8,
lines 19-22). Thus, it appears that positive ion beans are
injected into a plasma channel created al ong the nachine
axis. Linlor states (col. 8, approx. lines 31-35):
"Because both the deuteron and triton beans have the sane
direction relative to the machine axis, the conbined current
produces a magnetic field surrounding it, which serves to
provi de confinenment for the individual ions and the space-
charge-neutralizing electrons.” The confining effect is
al so discussed at col. 3, line 61 to col. 4, line 36 (under
section 2 of novel features of the invention) and col. 17,
lines 36-46. Thus, the positive ion beans are pinched.
Appel | ants argue that Linlor does not teach injecting
ions at "a mldly relativistic nean velocity." The exam ner
finds that Linlor's "nmean velocity of the ions falls within
the clained range, as the claimlanguage 'mldly
relativistic nean velocity' is best understood" (EA5), where
the exam ner has interpreted "mldly relativistic nean

velocity" to be a velocity "between zero and the speed of
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light" (enphasis omtted) (EA5). The exam ner's
interpretation is in error because "mldly relativistic nean
velocity" requires a velocity which is a significant
fraction of the speed of light, e.g., $=0.3 to 0.8. Linlor
descri bes a deuteriumatomvelocity of 12x10® cnis (col. 5,
line 19; col. 13, lines 67-68; col. 16, line 51), which is
assuned to be the injected velocity; we assune the injected
vel ocity would be the sane for the D" nolecular ion. This
Is (12x10° m's)/(3x10® m's) = 0.04c, where c is the speed of
light. This is not a "mldly-relativistic mean velocity."
The finding of anticipation is in error and the 8§ 102(b)

rejection of clainms 1-4 and 6-9 is reversed.

35 U S.C._§ 103

Li nl or and Ashkin

The exam ner applies Ashkin as evidence that "the | aser
woul d accel erate the positive ion bean (EA3) and
"[t]herefore, the positive ions would inherently have had a
mldly-relativistic nean velocity" (EA3). First, Ashkin
does not describe acceleration of particles to
"mldly-relativistic nean velocities.”" One of the fastest
speeds is "velocities between 10" and 10% centi nmeters per

- 8 -
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second"” (col. 6, lines 6-7), which is well below the speed
of light. Second, since the lasers in Linlor are directed
counter to the ion beamvelocity it is not understood how
the examiner thinks the lasers will accelerate the ion
beans. The exam ner has not made a prima facie show ng that
the lasers in Linlor will accelerate the ions to a mldly-
relativistic nmean velocity. The rejection of clains 1-4

and 6-9 under 8 103 over Linlor and Ashkin is reversed.

Linlor, Ashkin, and Ml er

MIler is applied to show an organic gas and a KrF
| aser as recited in clains 5 and 10. MIller adds nothing to
the rejection over Linlor and Ashkin as to the independent
claims 1 and 6. The rejection of clains 1-10 over Linlor,

Ashkin, and MIller is reversed.

W nterberg (1975) and W nterberg (1980)

The exam ner finds (EA4):

W nterberg (1975) discl oses apparatus and net hod
for creating a plasma channel and injecting a
relativistic electron beaminto the channel.
W nt erberg discloses a | aser surrounding the el ectron
beam (page 977, figure 2). Hence, the beam woul d be
injected into a | aser generated plasna channel .
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W nterberg (1975) discloses an annul ar | aser beamin a
vacuum (page 977); it does not disclose that the | aser beam
generates a "plasma channel in a gas" through which the
el ectron beam passes. Wnterberg (1975) discloses that the
annul ar | aser beamis focused on the target a short tine
before the el ectron beam and fornms a narrow conver gent
annul ar plasma channel (page 977) after which the el ectron
beam transforns the target into a highly conducting plasma
(page 979). The electron beamis confined by the plasna and
is focused down to a snall dianmeter as it approaches the
vertex point (page 979). Therefore, Wnterberg (1975) does
not teach "creating a plasma channel in a gas" or injecting
an electron beaminto the plasma channel. Further, the
el ectron beamin Wnterberg (1975) is pinched by the plasm
created by the annul ar | aser beam and is not pinched because
of a net current as recited in the clainms. The rejection
starts based on a nunber of erroneous findings.

Wnterberg (1975) states that it is possible "to
abandon el ectron beans altogether and instead use intense
i on beans” (page 3). The exam ner states that it woul d have

been obvious to nodify Wnterberg (1975) to use a positive

- 10 -
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i on beamto achieve the advantages notes in the paragraph
bridgi ng pages 3 and 4 of Wnterberg (1980). Appellants
argue that the examner's rejection provides no factua

basis for conbining the references (Br6), that the exam ner
does not show an ion beamwth a mldly relativistic nean
velocity (Br6), and does not explain how Wnterberg (1980)
teaches how to use ion beans instead of electron beans
(Br7). W agree with appellants that the exam ner reasoning
fails to establish a prim face case of obvi ousness.

W nt erberg (1980) does not disclose or suggest making

sel f-pinched, mldly-relativistic velocity positive ion
beans. As noted in the precedi ng paragraph, Wnterberg
(1975) is deficient in teaching creating a plasm channe

and creating a beamthat is pinched because of net currents
in the beam Thus, even if the references were conbined,

t hey woul d not suggest the clainmed invention. The rejection
of clains 1-10 under Wnterberg (1975) and Wnterberg (1980)

is reversed.
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The rejections of clains 1-10 are reversed.

PATENT

CONCLUSI ON

REVERSED

LEE E. BARRETT

Adm ni strative Pat ent Judge

Rl CHARD TORCZON
Adm ni strative Patent Judge

PARSHOTAM S. LALL
Adm ni strative Patent Judge
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