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S BACKGROUND OF THE | NVENTI ON In many applications, it is desirable
that the shape and / or symmetry of pulses within a high energy pulse train
are stable from pul se-to-pul se. By way of exanple, but not limtation, one
such appliCation is the use of a high-energy, pulsed to | aser beamto nelt
an anor phous silicon filmto induce &rystallization of the filmupon
re-solidification, for the purpose of manufacturing thin filmtransistors
(TFT' s). Laser crystallization of an anorphous silicon filmthat has
been deposited on a substrate, e.g., glass, represents a prom sing

technol ogy for the production of 15 material filns having relatively high
el ectron nobilities. Once crystallized, this material can then be used to
manuf acture (TFT's) and in one particular application, TFT's suitable for
use in relatirvely large |iqui | : D s). Other applications
for crystallized silicon fil rngErir'a&yyéltF?\’g udié@?}é’:{gl C LED (OLED), Systemon a
Panel (SOP), f| &hielpresant éanvantion celatasdophuddedy ghs discirgd lasensr e TH@ present

guantitattk |- I roduction. s ens, may be commercially
ava| abre. fvepflGH s oiplets; WEJERENENCRT oIl E0F BB ot REHORHE D avi ng
a t hi cknes sheoitenbity syr@firiyafd Hghnwpoiwbr Bicimbogis dBage laver bemger .

Laser crystallization may be performed using pul sed |laser light that is
opticalfy shaped to a line beam e.g., laser light that is focused in a

first axis, e.g., the 25 BACKGROUNDOHE FHEINVENTION second axis, e.g.,
the |l ong-axis. Typicall y,1 the first and_second axes are nutually orthogonal

and both axes af® BHpPr aRpPliratiens ibis Heyeibls thah the shaperand 2y SYPHORITY /)

t owar d t hepfiiskdwifith 84881 kAkky | S L Z aji have
a beamw th sat the fi I%mof e%@hﬁﬁﬁﬁ%%bg%ﬁ%cﬁ%ﬁ%a@&g% %yzw?nﬁ?%ns,

and a beanFranpienbgincd hisutatipooemmsuchrapplicafian is Wiq wserdfjashigh-eaergyngalsedt , t he
Filmcan bgsscannsdo %el?%ﬁ%&ﬁﬂ%ﬁ&saﬁiﬁwneﬁﬁh %‘ Mcglckﬁt?.lﬁ%]t{dﬂeopﬁ%r@ilré wi dt h
to sequentially melt and subsequently crystallize aTilImhaving a -
subst ant i akpdmregtsolidifiqgtion,oenthe rpurpess. of manufadtwring rthinc £ilgs  trapsigtors
sequenti al al solidification processes, it may be desirable to ensure
that the srlicofi filmis exposed using a beam having an intensity

Laser crystallization of an amorphous silicon film that has been deposited on

a substrate, e.g., glass, represents a promising technology for the production of

15 material films having relatively high electron mobilities. Once crystallized, this

material can then be used to manufacture (TFT’s) and in one particular application,

TFT’s suitable for use in relatively large liquid crystal displays (LCD’s). Other

applications for crystallized silicon films may include Organic LED (OLED),

System on a Panel {(SOP), flexible electronics and photovoltaics. In more

20  quantitative terms, high volume production systems may be commercially available

in the near future capable of quickly crystallizing a film having a thickness of about
90nm and a width of about 700mm or longer.

Laser crystallization may be performed using pulsed laser light that is

optically shaped to a line beam, ¢.g., laser light that is focused in a first axis, e.g., the

25  short-axis, and expanded in a second axis, e.g., the long-axis. Typically, the first

and second axes are mutually orthogonal and both axes are aﬁproximateiy

orthogonal to a central ray traveling toward the film. An exemplary line beam for

laser crystal]izé.tion may have a beam width at the film of less than about 20

microns, e.g. 3-4 microns, and a beam length of about 700mm, or larger. With this

30  arrangement, the film can be scanned or stepped in a direction parallel to the beam



5 that is relatively uniformacross the |ong-axis. For this purpose,
honogeni zers e.g. lenslet arrays (so-called fly's eye. arrays) or diffusers
are typically used in the projection optics downstreamof the laser to
produce a beam of uniformintensity. However, these honobgeni zers operate
nost effectively if the beaminput td the honogenizer has a symetri cal
intensity profile. Fluctuations in |aser beam shape ro and symetry may

| ead to a correspondi ng degradation in beamuniformty at the exit of beam
honmogeni zers. This non-uniformity, in turn, can undesirably create regions
of non-uniformy crystallized silicon. Exci mer gas discharge | aser
sources are capabl e of producing the high power pul ses suitable for
generating a laser crystallization |line beam as described above. 15 For
exanple, a [ haV|n
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pulses suitable for generating a laser crystallization line beam, as described above.

15 For example, a typical excimer laser source may emit a beam having a cross-section
with a short axis of about 3mm and a long axis of about 12mm. This beam can then
be homogenized and shaped into the line beam, as described above. While the pulse
shape and intensity symmetry along the short axis is typically stable and close to
Gaussian, the intensity aloﬂg the long axis is generally non-symmetrical and

20 unstable from pulse to pulse. Thus, if untreated, these pulses may not be
homogenized properly and may result in a line beam having undesirable intensity
variations along its length.

With the above considerations in mind, Applicant discloses a beam mixer for
increasing intensity symmetry along a selected axis of a beam and a laser source

25  incorporating a beam mixer.

SUMMARY OF THE INVENTION
In a first aspect of an embodiment of the invention, a beam mixer for
increasing intensity symmetry along a selected axis of a beam (wherein the beam
30 extends from a first edge to a second edge along the axis) may include a plurality of
ﬁiinors establishing a spatially inverting path. For the beam mixer, the inverting



5 placing the first portion onto the inverting path and reconbining the
first and second portions onto a conmon path after the first portion has
travel ed along the inverting path thereby m xing the beam In one
enbodi ment, the optic may be a beamsplitter reflecting the first portion
of the beamonto the inverting path,4and in a particul ar enbodi nent, the 10
plurality of mirrors may conprise three mrrors, e.g. three flat mrrors.
In one arrangenent, the inverting path nay extend substantially orthogonal
to the comopn beam pat h. I n anot her aspect of an enbodi ment, a beam
m xer for altering an intensity profile along a selected axis of a beam
(wherein the beamextends froma first edge 15 to a second edge along the
axis) may -conprise an optical inverting nmeans for translating a part of the

beam near phg nidyrﬁawefa%xﬁﬂggm@& afehd b mla q,t%théhgxqc@n‘%@@i& it Qﬁg@ﬁ‘&%é he
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the 25 plurality of mrrors may be three flat mnors. In a particular
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of an enbogéagg sy include a |aser source conprising: an oscillator
produci ng a beam an anplifier anplifying the beam and a beam ni xer
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directing a first portion of the beam to the inverting means, directing a second

portion onto a common beam path and directing an output of the inverting means

20  onto the common beam path.
In one embodiment of this aspect, the directing means may comprise a beam
splitter and in a particular embodiment the beam splitter may reflect about 40 to 60
percent of light incident upon the beam splitter to the inverting means. The
inverting means may comprise a plurality of mirrors and in one an‘angement; the
25  plurality of mirrors may be three flat mirrors. In a particular arrangement, the three
flat mirrors may include a first mirror, second mirror and third mirror with the first
mirror oriented fo receive a beam from the directing means at an angle of incidence
of approximately thirty de;gre&e,. the second mirror oriented to receive a beam from
the first mirror at an angle of incidence of approximately thirty degrees, and the third

30  mmirror oriented to receive a beam from the second mirror at an angle of incidence of

appfoximately thirty degrees.



Fig. 1 shows a sinplified perspective view of a beam m xer, shown, for the
purposes of illustration, mxing a beam having a white half and a bl ack
hal f as incident on the m xer; Fig. 2 illustrates a typical
beam profile along an axis of a beamexiting an 15excirner discharge |aser;
Fig. 3 illustrates a symetric beam¥profile; Fig. 4 shows a first

enbodi nent of a | aser source having a beam m xer, and Fig. 5 shows anot her
enbodi ment of a | aser source having a beam m xer. 20DETAI LED DESCRI PTI ON OF
PREFERRED EMBODI MENTS Referring initially to Fig. 1, a beam m xer 10
I's shown for operation on a beam 12 (which for illustrative purposes has
been shown as having an upper white half and a | ower black half). As
explained in greater detail below, the beam m xer 10 can be used to alter
the intensity pragf ilig; : Fj]m%r LNg.J | al ong
a sel ected axi sAg ag&g%fg?nﬁ C %mbg?u%e tod?ééggcéﬂag’;ggna{c% e%?hgc%, or bot h.
For the engwdpbrising: ahessillaterprotecing aibeem, A anptifiediamphifytieg thedwaint 4ret 2 14 and

mrrors 16a 0L . r pent _shawn in Fig. 1. the amis initially
et dent oo iRt bSedht MRPSHE HrminaH ke & sep et osEE R AP
di rect ed, sirangeefdngahe amplifienaray aifputi an’ onplifeed Boach hfid tHechan fiker ay
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beam. In another arrangement, the oscillator may output a seed beam and the beam

. mixer may be positioned to increase intensity symmetry along a selected axis of the

seed beam and produce an output for amplification by the amplifier.

10 ' BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows a simplified perspective view of a beam mixer, shown, for the
purposes of illustration, mixing a beam having a white half and a black half as
- incident on the mixer;
Fig. 2 illustrates a typical beam profile along an axis of a beam exiting an
‘ 15  excimer discharge laser; |
Fig. 3 illustrates a symmetric beam profile;
Fig. 4 shows a first embodiment of a laser source having a beam mixér; and

Fig. 5 shows another embodiment of a laser source having a beamn mixer.

20 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Referring initially to Fig. 1, a beafn mixer 10 is shown for operation on a
beam 12 (which for illustrative purposes has been shown as having an upper white
half and a lower black half). As explained in greater detail below, the beam mixer
10 can be used to alter the intensity profile of a beam, e.g. improving intensity
25 syﬂunehy along a selected axis of a-beam, can be used to reduce beam coherency, or
both. For the embodiment shown, the beam mixer 10 includes a beam splitter 14
and mirrors 16a-c. o '
For the arrangement shown in Fig. 1, the beam is initially incident upon the
beam splitter 14 whereupon a portion of the beam is-directed, via reflection, toward
30 mirror 16a and the remainder is transmitted (with substantially no change in

direction) through the beam splitter 14 and exits the beam mixer on an output beam



path. In one setup, a beamsplitter reflecting about forty to sixty percent
of the incident light, e.g. fifty percent, may be used. For this setup,
about fifty percent of the initial beamincident upon the beamsplitter 14
is directed toward the mrror 16a. For the beam m xer 10, mirrors 1l6a-c are
typically flat, maximumreflectivity®5 mirrors. As shown in Fig. 1, mnor
16a may be positioned and oriented to receive light fromthe beamsplitter
14 at an. angle of incidence of approximately thirty degrees. As further
shown, mrror 14b may be positioned and oriented to receive light reflected
frommrror 14a at an angle of incidence of approximately thirty degrees,
and mirror Mc may be positioned and oriented to receive light reflected 10
frommnor 14b at an angle of incidence of approximately thirty degrees.
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15  the beam splitter 14 on a beam path toward mirror 16a, as shown. Thus, the output

beam path includes a combined beam containing the portion of the initial beam 12
that passed through the beam splitter 14 and the portion of light from mirror 16¢ that
is reflected from the beam splitter 14. Similarly, the light on the path from the beam
splitter 14 to mirror 16a includes a combined beam containing the portion of the

20  initial beam 12 that is reflected by the beam splitter 14 and the portion of light from
mirror 16c that is transmitted through the beam splitter 14.

The beam entering the beam mixer 10 in Fig. 1 is shown having a rectangular
cross-section that defines a long axis 18. This type of beam is typical of a laser
beam produced by an excimer laser with the long axis corresponding to the direction

25  from one discharge electrode to the other. A typical beam may have dimension of
about 3mm by 12mm. Moreover, for the output of an excimer laser, the intensity
profile in the long axis 18 is typically unsymmetrical (see graph 50 Fig. 2) whereas
the intensity profile in the short axis (i.e. the axis normal to the long axis) is
approximately Gaussian (see graph 52 on Fig. 3). Although the beam mixer 10

30 shown is particularly suitable for improving symmetry of a high power excimer

discharge laser, it is to be appreciated that it can be used in conjunction with other



30 shown is particularly suitable for inproving symretry of a high power
exci mer discharge laser, it is to be appreciated that it can be used in
conjunction with other 7 types of |aser systens and for other
applications, for exanple, the beam m xer may be used to reduce coherency
in a beam generated by a solid state’l aser. Fig. 1 shows that the
beam extends along the axis 18 froma first edge 20 to a second edge 22.
Fig. 1 also shows that the mrrors l1l6a-c establishing a spatially 5
inverting path which has a beginning 24 and an end 26. As Fig. 1
illustrates, the inverting path may be characterized in that a part of the
beam near the first beamedge 20 at the beginning 24 of the inverting path
translates to the second beam edge at the end 26 of the inverting path
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anot hefs enhpgdiifiedthe beanh164) Bigl 3980 HOWsQRat(1BeREGREI1Y0 may include 2 beam
mixer 10°, as described above, for increasing intensity symmetry along a selected
axis of the beam. In the arrangement shown, the amplifier 106 outputs an amplified
beam 108 which is feed into the beam mixer 10°. For the source 100, the oscillator
may be a pulsed gas discharge laser, such as a KrF excimer laser, an XeF excimer
20 laser, an ArF excimer laser or molecular fluorine laser and may or may not be line
narrowed using a dispersive optic such as one or more gratings, prisms, etalons, etc.
Other types of lasers may be used, such as cavity dumped lasers, mode-locked or Q-
spoiled. The oscillator may be pulsed or continuous, and may be a CO; gas
discharge laser, dye laser, ot solid state laser, e.g. fiber laser, diode laser, etc. For
25  the source 100, the amplifier may be may be pulsed or continucus and may be an
excimer laser, molecular fluorine laser, CO, gas discharge laser, dye laser, or solid
state laser, e.g. fiber laser, diode laser, etc. More than one amplifier may be used, in
series or in paraliel.
Fig. 5 shows another embodiment in which a laser sourcé (generally
30  designated 200) having an oscillator 202 which produces a seed beam 204 and an

amplifier 206. Fig. 5 also shows that the source 200 may-include a beam mixer 10°’,



30 designated 200) having an oscillator 202 which produces a seed beam 204
and an anplifier 206. Fig. 5 also shows that the source 200 may-i ncl ude a
beam m xer 10", 8 as described above, for increasing intensity symetry
along a selected axis of the seed beam In the arrangenent shown, the
oscillator 202 outputs a seed beam 264 which is feed into the beam m xer
10". The m xed beam 208 is then feed into the anplifier 206 which anplifies
t he beam 208 and out puts and anplified beam 210. For the source 200,
the oscillator may be a pul sed gas discharge | aser, such as a KrF exciner

| aser, an XeF excinmer |aser, an ArF exciner |aser or nolecular fluorine

| aser and may or ricay not be |ine narrowed using a dispersive optic such
as one or nore gratings prisns etalons etc. O her types of | asers may be

used, such_a d asers Ioc<e oL, Qs The
osci | | at or B%LY?P &d 8’F I%md}% Pn‘iﬂ? CL% % apge gas HBRar ge
| aser, dyeséeﬂslﬁ:ram OIn thel drthngbmbnt SHRAAT, theognnitobem baq;ats adeaﬂ&dmgen et C.

For the source 200, the aniplifi.er ,y pul sed or | and

an exci ner“'lhéé’e‘ﬁ H?eg?eaf‘}ﬁ’é??r 2@"“‘{’,‘@% Hﬁ g"’flégté’r dye

| aser, or sl%hﬁeﬂ{%ﬁhicﬁ%&rphf@sgheﬁw@nos aﬁ&butpd‘!sQﬂﬂ ahﬁﬁmedbehﬁmwe t han

one arrpllfler maFy be used, in series or paral] el 15Althouga%a singl e
20

beam mXer 10' the WUEERAM0,ithe PP‘@Qat‘)ﬂn&WcP%a prised ges dischayeg tsélﬁgl ty
profile al gng @f@i&%ﬁdﬁlﬁ REF 2xBRAP 1addr, b AP SRIABPHLES G BRIk tWo
beam m xes coul l'oyéd, in series, wth a first beam m xer altering
an int ensi ﬂ}mlpn@falsﬁearall AY) OB MfAYrRAt being nATOWeSasing® SiSReBBEARICRSIaST xer
al tering ag,i Bl fidpd %@gg | PG eRE i %eg 0P lasr03) be WREQ SHEAT! €.

the first and secon s cou & ort Wiile t partlcul ar
aspects of agodilyi dmmeﬂéysedssmdebbdkedldr Qtdpased.aThelosaillatpr mapbpmsed or

capabl B of Satublf TR uf ES04EE dfipfe ek R ataer, o solif B idedh o

sol ved by @beahgenidiede leasens For the solmce 208, die hﬂnphﬁe:paraysbe)imhad or

enbodi ment gox)x 6111%8;/ (aanc‘fi %%5 rble%%dexmmer laser, molecular fluorine laser, CO» gas discharge

laser, dye laser, or solid state laser, e.g. fiber laser, diode laser, etc. More than one
amplifier may be used, in series or in parallel.

15 Although a single beam mixer 10°, 10" is shown in Figs. 4 and 5, for
altering an intensity profile along a selected axis of a beam, it is to be appreciated
that two beam mixes could be employed, in series, with a first beam mixer altering
an intensity profile along a first axis of a beam and a second beam mixer altering an

) intensity profile along a second axis of a beam. For example, the first and second

20  axes could be orthogonal.

While the particular aspects of embodiment(s) described and illustrated in
this patent application in the detail required to satisfy 35 U.S.C. §112 is fully
capable of attaining any above-described purposes for, problems to be solved by or
any other reasons for or objects of the aspects of an embodiment(s) above described,

25 it is to be understood by those skilled in the art that it is the presently described
aspects of the described Emb_odiment(s) of the present invention are merely
exemplary, illustrative and representative of the subject matter which is broadly
contemplated by the present invention. The scope of the presently describdd and
claimed aspects of embodiments fully encompasses other embodiments which may

30 now be or may become obvious to those skilled in the art based on the teachings of

the Specification. The scope of the present invention is solely and completely



25 it is to be understood by those skilled in the art that it is the
presently described aspects of the described enbodi nent(s) of the present

i nvention are nerely exenplary, illustrative and representative of the
subject matter which is broadly contenplated by the present invention. The
scope of the presently described and cl ai med aspects of enbodi nents fully
enconpasses ot her enbodi nents which may 30 now be or may becone obvious to
those skilled in the art based on the teachings of the Specification. The
scope of the present invention is solely and conpletely 9 limted by only
t he appended cl ai ns and not hi ng beyond the recitations of the appended
clains. Reference to an elenent in such clains in the singular is not

i ntended to nmean nor shall it mean in interpreting such claimelenment "one
and only y LClilviSe .St a ¢ ) o ore'. Al
St ruct ur ar DEt Bof SALEHE upbddta MRt poltthe TRYGRL P BEiBhoMB LR the

above- descapgeadedhshaimts Réfeamcertbauot elemefsjn shelt chimes kndhe songulastiematone t o
be known to,tho of ordinary.skill. i.n the.art are express]y incarpgrated
or o1 by PAEPE T Broaf ok ABal itanda e push L e o B

Cl ai ms.  Anynd“eduillests edplicitly @ SR6, Tt ahiten "»nd/ & mote heAlll shugturalnédnd

expressly gl en a meani'n%;i n the Specification and/or, Caings in the 10

present’ apfinctioral guilants i gay oh the dlemsntspf the gherys-described 2spects et ABnary

or other CoABERientESthalBA NIV OF 1a8Cnk PbéTkndvn S tHURE Jf BEERESsKAN
necessary for a device or nethod discussed in the Specification as any

aspect of ntheniyddirenerpreseyaingerpomted birein dyetedergnes and arg swterdnd tobpe

sol ved by t Wld@@ i i | §o2pliicat for it
to be enco%r%g)sgeg gyﬁ%ﬁlee resent %i %?q@%gdefbe%n% corr;t)]gﬁtgh?{bré{l
met hod st ethei Clainheand exprsslyl gbechasmeaning in thecbphsifidatioh @ndéed Uaimsdintthet he

Crepl i ot 1y Pk o B i i R, PRI b1 Y SIoBRR, B BB D,

IS to be cedtfiinotBOused desaninyefopsoah steamns [0k ridd iltersled. orhb2essaiyxohadaviagr aph,
nl t he el t,.i .ecited usi t h . far" ,
'he case oft HelRRitr St i SOEEoUI B Y, SPPO S PR R et Qs cad

of an "acteach and every problem sought to be solved by the aspects of embodiments

disclosed in this application, for it to be encompassed by the present Claims. No
15 element, component, or method step in the present disclosure is intended to be

dedicated to the public regardless of whether the element, compohent, or method

step is explicitly recited in the Claims. No claim element in the appended Claims is

to be construed under the provisions of 35 U.S.C. §112, sixth paragraph, untess the

element is expressly recited using the phrasé "means for" or, in the case of a method
20 claim, the element is recited as a "step” instead of an "act".

It will be understood by those skilled in the art that the aspects of
embodiments of the present invention disclosed above are intended to be preferred
embodiments only and not to limit the disclosure of the present invention(s) mn any
way and particularly not to a specific preferred embodiment alone. Many changes

25 and modification can be made to the disclosed aspects of embodiments of the
disclosed invention(s) that will be understood and appreciated by those skilled in the
art. The appended Claims are intended in scope.and meaning to cover not only the
disclosed aspects of embodiments of the present invention(s) but also such
equivalents and other modifications and changes that would be apparent to those

30  skilled in the art.



It wll be understood by those skilled in the art that the aspects of

enbodi nents of the present invention disclosed above are intended to be
preferred enbodi nents only and not to limt the disclosure of the present
invention(s) in any way and particularly not to a specific preferred

enbodi nent al one. Many changes 25 and nodification can be nade to the

di scl osed aspects of enbodi nents of tH& disclosed invention(s) that will be
under st ood and appreciated by those skilled in the art. The appended d ai ns
are intended in scope and neaning to _cover not only the disclosed aspects
of embodi nents of the present inventTddMS bput al so such equival ents and

ot her nodifications and changes that woul d be apparent to those 30skilled

inthe art. 10 CLAIM5S Wat is clainmed is: 1. A systemfor generating a

| aser |i n&hatdaplaimedcisystallize a film the system conprising: a | aser
source generating a | aser beam having an non-symetric intensity profile

al ong an axis transverse to a beam propagation direction; a

honogeni Zier f ok sysiemgfoni génegtihfier eanine beart Stof eysthibiee!si Aignt He beam in a
first axis and expanding the beamin a second axis; and a beam m xer
posi ti ond@™8HE a beam path between the | aser source and honpbgeni zer and
oriented to i NCREAIOutOLERPANY SHITFBAM HAVRE %nHIR-Fhifetrid HEenRBRPRFNd endi ng
froma first edge to a Second edge along the axis, the beam mXxer
conpri si rigeng an axis tgansyegieatp jathgam ipropagatinmglivestic| i shing a spatially inverting
path, the inverg| i . L Rni in
characterized%#% %%ﬁ%ghﬁg@¥h§% ég%?ﬁggﬁefﬁﬁq?$$§$q%§g%§£ﬁ§gﬁ%ﬁ t he
begi nni ngxifant kepgdidy the bewsd al ecoml 44ie anda bodn heaenpesigenat alédyen sach of t he
pat h; an optic,dividing the beaminto first and second beam portions,
Dhe opt | @2 BEWFER 6 FF SPU6: 1 AOBREIAR A pQreTchip RTFASS EPEBonbI ni g
the fi rsts?@mi- R P, TR Seat xPerllirpOROR A R elgdfol dechltfedak tion
has travel ed g?onggphe inverting path thereby ni%ing t he begﬁfﬁggﬂﬁrsystem
as recit édis; hebpyn mixergeBWERAZt he optic is a beamsplitter reflecting the
first portion of t ' [ Yy recited
in claiml wherei ngm@g&ur ali toy}/y%ftébﬁglr%%% s g%tg%% ﬂlng%rt;iu% rtg’e&%’?&regt?nsg.

path having a beginning and an end and being characterized in that a part of the

beam near the first beam edge at the beginning of the path translates to the second
beam edge at the end of the path;

an optic dividing the beam into first and second beam portions, the optic
placing the first portion onto the inverting path and recombining the first and
second portions onto a common path after the first portion has traveled along the

inverting path thereby mixing the beam.

2. A system as recited in claim 1 wherein the optic is a beam splitter reflecting the

first portion of the beam onto the inverting path.

3. A system as recited in claim 1 wherein the plurality of mirrors comprises three

MIITors,

4, A system as recited in claim 3 wherein the mirrors are flat mirrors.



4. A systemas recited in claim3 wherein the mrrors are flat mrrors. 11
5. A systemas recited in claiml wherein the inverting path extends
substantially orthogonal to the conmon path. 6. A systemas recited in
claiml1 wherein the length of the inverted path is I ess than a pulse | ength
of an pulse input to the mxer. 7. A systemfor generating a |laser |ine

beamto crystallize a film the systerhlconpri sing: a | aser source
generating a | aser beam having an non-symetric intensity profile along an
axis transverse to a beam propagation direction; a honogeni zer for

honogeni zi ng the beam optics for focusing the beamin a first axis and
expandi ngs.t he DegseiisaeSRAGAGIAN BiwhaRbh theORsRiAk path HAtds iseeduialipng a
beam pat h between the | aser source and honogeni zer and oriented to 1ncrease
an i nt ensythpeppabfq the campwg pete axis, the beam extending froma first edge
to a second edge along the axis, the beam m xer conpri sing: an
optical inverting neans for translating a part of the beam near the first
beam edged.at A fystan a$ oried orclailmhyghtiver the dengtioof the imenehpathéalseitige at a
second | ocati gn Q t he be and. a neans for directing a first
portion oafplfl??ee%@éﬂfgbp‘fqﬁeempﬁﬁFl{e’llﬂ’ﬁeli‘reans, directing a second portion onto
a common beam path and directing an output of the inverting nmeans onto the
common beam path. 8. A systemas recited in claim7 wherein the directing
means conpri set SYsteBaffr sgsinprating a lager ling pepmpioagrystallize aqfilm, theasystem wher ei n
the beamgplitikigr reflects 40 to 60 percent of |ight incident upon the beam
splitter to'the inverting neans. 10. A systemas recited in claim7

wherei n the invert iadgsensouse genemtingasiager beam diaving aofmondsymoretric intensity

profile along an axis transverse to a beam propagation direction;

a homogenizer for homogenizing the beam; optics for focusing the beam
in a first axis and expanding the beam in a second axis; and a beam mixer
positioned along a beam path between the laser source and homogenizer and
oriented to increase an intensity profile along the axis, the beam extending from a
first edge to a second edge along the axis, the beam mixer comprising;

an optical inverting means for translating a part of the beam near the first
beam edge at a first location along the beam to the second beam edge at a second
location along the beam; and

a means for directing a first portion of the beam to the inverting means,
directing a second portion onto a common beam path and directing an output of

the inverting means onto the common beam path.

8. A system as recited in claim 7 wherein the directing means comprises a beam
splitter.
9. A system as recited in claim 7 wherein the beam splitter reflects 40 to 60 percent

of light incident upon the beam splitter to the inverting means.

10. A system as recited in claim 7 wherein the inverting means comprises a plurality

of mirrors.



12 11. A systemas recited in claim10 wherein the plurality of mrrors is
three flat mrrors. 12. A systemas recited in claim1l wherein the three
flat mrrors is a first mrror, second mrror and third mrror with the
first mrror oriented to receive a beamfromthe directing neans at an
angl e of incidence of approximately thirty degrees, the second mrror
oriented to receive a beamfromthe fil2st mrror at an angle of incidence
of approximately thirty degrees, and the third mrror oriented to receive a
beam fromthe second mrror at an angle of incidence of approxi mately
thirty degrees.

1l. A system as recited in claim 10 wherein the plurality of mirrors is three flat
mirrors.
12. A system as recited in claim 11 wherein the three flat mirrors is a first mirror,

second mirror and third mirror with the first mirror oriented to receive a beam from the
directing means at an angle of incidence of approximately thirty degrees, the second
mirror oriented to receive a beam from the first mirror at an angle of incidence of
approximately thirty degrees, and the third mirror oriented to receive a beam from the

second mirror at an angle of incidence of approximately thirty degrees.



