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THE | NVENTI ON [ 0001] The field of invention relates

generally to inprint |ithography. Mre particularly,

tRe 058598t invention is directed to reduci P&ri@%nﬁ;ﬁ)ﬁﬂos
distortions during inprint |ithography processes

reducing, if not elimnating, the presence of gases
in inmprinting |ayers. [00021 M cro-fabrication

i nvol ves the fabrication of very small structures,
e.g., having f &INGEE cAHARE o FISIIDofIMPRINTet ers or

smal ler. One area i MEOEHAPYEY MBAHGALI on has had
a sizeable inpact is in the processing of integrated

circuits. As the S@(@I@;ﬁ@@—}@t@p THY GRQERTAGY | ndustry
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mol ¢, ReLELES fﬁéﬁﬁé Ghile increaging the circuits per unit
area formed on a substrate, micro-fabrication becomes
increasingly important. Micro-fabrication provides
greater process control while reducing the minimum
feature dimension of the structures formed. Other areas
of development in which micro-fabrication has been
employed include biotechnology, optical technology,
mechanical systems and the like. .
{0003] An exemplary micro-fabrication technique is
shown in United States patent number 6,334,960 to Willson
et al. Willson et al. disclose a method of forming a
relief image in a structure. The method includes
providing a substrate having a transfer layer. The
transfer layexr is covered with a polymerizable fluid
composition. A mold makes mechanical contact with the
polymerizable fluid. The mold includes a relief
structure, and the polymerizable fluid composition fills

the relief structure. The polymerizable fluid




structure, and the pol ynerizable fluid conposition
fills the relief structure. The polynerizable fluig3lWanﬂ12007
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conposition is then subjected to conditions to

and polynmerize the same, formng a
wﬁgi)d % :{7I %®d polymeric material on the trandiQfUSpeyesa0s

that contains a relief structure conplinmentary to
that of the nold. The nold i then separated fromthe
solid polynmeric material such that a replica of the
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filmwll be, in subsequent processes,
[o004] United States ‘patent number 5,772, 905 to Chou

discloses a lithographic method and apparatus for
creating ultra-fine (sub-25 nm) patterns in a thin film
coated on a substrate in which a mold having at least one
protruding feature is pressed into a thin £film carried on
a substrate. The protruding feature in the mold creates
a recess of the thin film. The mold iz removed from the
film. The thin film then is processed such that the thin
film in the recess is removed, exposing the underlying
substrate. Thus, patterns in the mold are replicated in
the thint film, completing the lithography. The patterns
in the thin film will be, in subsequent processes,
reproduced in the substrate or in another material which
is added onto the substrate.

[o005] Yet another imprint lithography technique is
disclosed by Chou et al. in Ultrafast and Direct Imprint

of Nanostructures in Silicon, Nature, Col. 417, pp. 835-




reproduced in the substrate or in another nmateri al
which is added onto the substrate. [0005] Yet anotﬁggma"ﬂ12007
imprint |ithography technique is disclosed by Chou et
al. in Utrafast and Direct Inprint of Nanostructures
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which is referred to as a | aser assisted direct
inmprinting (LADI) process. In 3his process. a region
of a substrate is nade flowable, e.g., liquefied, by
heat 8y thaer gPdn whiich therdfegeed ¥ tay at Resergamyisted
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SUMMARY OF THE INVENTION

[0007] The present invention is directed to a method
to reduce pattern distortions by substantially reducing
gas pockets present in a layer of viscous liquid
deposited on a substrate. To that end, the method
includes dispensing gases, proximate to the mold, with
varied transport properties in the viscous liquid.
Specifically, the atmosphere proximate to the substrate
is saturated with gases that are either highly soluble,
highly diffusive, or both with respect to the viscous
liquid being deposited. Additionally, or in lieu of
providing the atmosphere described above, the pressure of
the atmosphere may he reduced. Use of these methods
facilitates the rapid fabrication of distortion-free
imprints. These and other embodiments are described more
fully below.




l'iquid being deposited. Additionally, or in |ieu of
provi di ng the atnosphere described above, the press&?éﬂamh 2007
of the atnosphere may be reduced. Use of these

nmethods facilitates the rapid fabrication of
wb shossion-free inprints. These and ot her ' t
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[0023] Fig. 6 is a simplified elevation view of an

additional imprinting layer positioned atop the substrate
shown in Fig. 5 after the pattern in the first imprinting
layer is transferred therein;

[0014] Fig. 7 ie a detailed perspective view of a
print head shown in Fig. 1;

{oo015] Fig. 8 is a cross-sectional view of a chucking
system in accordance with the present invention:

[0016] Fig. 9 is detailed cross-sectional view of an
imprint head shown in Fig. 7; and

fo017]) Fig. 10 is a bottom-up perspective view of the
imprint head shown in Pig. 9.

DETATILED DESCRIPTION OF THE INVENTION
[oo18] Fig. 1 depicts a lithographic system 10 in
accordance with one embodiment of the present invention
that includes a pair of spaced-apart bridge supportsrlz
having a bridge 14 and a stage support 16 extending




I mprint head shown in Fig. 7; and [0017] Fig. 10 iSZ@IWaﬂﬂ12007
bott om up perspective view of the inprint head shown

in Fig. 9. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

[0018] Fig. 1 depicts a lithographic system 10 in

2GBQb@ERRRS, Wi th one embodi ment of the presenpcrysioosnsios
invention that includes a pair of spaced-apart bridge

supports 12 having a bridge 14 and a stage support 16
extendi ng therebetween. Bridde 14 and stage support
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As shown, radiation source 22 is coupled,to bridge 14
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10 If%diation source 22 is coupled to lithographic system 10
to impinge actinic radiation upon motion stage 20. As
shown, radiation source 22 is coupled to bridge 14 and
includes a power generator 23 connected to radiation
source 22. Operation of lithographic system 10 is
typically controlled by a processor 25 that is in data
communication therewith.
[po19] Referring to both Figs. 1 and 2, connected to
imprint head 18 is a template 26 having a mold 28
thereon. Mold 28 includes a plurality of features
defined by a plurality of spaced-apart recessions 28a and
protrusions 28b. The plurality of features defines an
original pattern that i=s to be transferred inte a
substrate 30 positioned con motion stage 20. To that end,
imprint head 18 and/or wmotion stage 20 may vary a
distance “d” between mold 28 and substrate 30, In this

manner, the features on mold 28 may be iwprinted into a




typically controlled by a processor 25 that is in d

comrmuni cation therewith. [00191 Referring to both %ESEMarch 2007
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Imprint of Nanostructures in Silicon, Nature, Col. 417,

pp- 835-837, June 2002. Further, the flowable region may
also comprise a spin-coated film of viscous fluid that
may be molded and cured to form a rigid replica. 1In the
present embodiment, however, a flowable region consists
of imprinting layer 34 being deposited as a plurality of
spaced-~apart discrete droplets 36 of a material 36a on
substrate 30, discussed more fully below. An exemplary
system for depositing droplets 36 is disclosed in United
States patent application number 10/191,749, filed July
9, 2002, entitled “System and Method for Dispensing
Ligquids,” assigned to the assignee of the present
invention, and which is incorporated by reference herein
in its entirety. Imprinting layer 34 is formed from
material 36a that may be selectively polymerized and
cross-linked to record the original pattern therein, .

defining a recorded pattern. An exemplary composition




al so conprise a spin-coated filmof viscous fluid thQat
may be nol ded and cured to forma rigid replica. inaﬁlWanﬂ12007
the present: enbodi ment, however, a flowable region

consists of inprinting |layer 34 being deposited as a

.b),0f  spaced-apart discrete droplet _
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materi a 6a on substrate 30, discussed nore

bel ow. An exenplary system for depositing droplets 36
is disclosed in United States7patent application
nunber 10/191, 749, filed July 9, 2002, entitled
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formation of material 36a over surface 32- In_one
34a of imprinting layer 34 to ingress into and f£ill
recessions 28a.
[0022] To facilitate £illing of recessions 28a,
material 36a is provided with the requisite properties to
completely fill recessions 28a, while covering surface 32
with a contiguous formation of material 36a. In the
present embodiment, sub-portions 34b of imprinting layer
34 in superimposition with protrusions 28b remain after
the desired, usually minimum, distance *d” has been
reached, leaving sub-portions 34a with a thickness t,, and
sub-portions 34b with a thickness, t;. Thicknesses “t;"
and *“t;” may be any thickness desired, dependent upon the
application. Typically, ti is selected so as to be no
greater than twice the width u of sub-portions 34a, i.e.,
£ty < 2u, shown more clearly in Fig. 5.
[0023] Referring to Figs. 2, 3 and 4, after a desired

distance “d” has been reached, radiation source 22




enbodi nent, distance "d" is reduced to all ow 23 March 2007

sub-portions 34a of inprinting |ayer 34 to ingress
into and fill recessions 28a. [0022] To facilitate
filling of recessions 28a, material 36a is provided
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recessions 28a, while covering surface 32
contiguous formation of material 36a. In the present
enbodi ment, sub-portions 34b of inprinting |ayer 34
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i”@%hﬂé&rﬁb transfer the pattern of imprinting layer 34
into substrate 30, providing a patterned surface 32a,
shown in Fig. 6. To facilitate etching, the material
from which imprinting layer 34 is formed may be varied to
define a relative etch rate with respect to substrate 30,
as desired. The relative etch rate of imprinting layer .
34 and substrate 30 may be between about 1.%5:1 to about
1 100:1.
[00625] Alternatively, or additionally, imprinting
layer 34 may be provided with an etch differential with
respect to photo-resist material (not shown) selectively
disposed thereon. The photo-resist material (not shown)
may be provided to further pattern imprinting layer 34,
using known techniques. Any etch process may be
employed, dependent upon the etch rate desired and the

underlying constituents that form substrate 30 and




| ayer 34 are spaced-apart. (0024] Referring to Fig.
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end'réﬁﬂéﬁﬁg?ogf it %E%bgﬁgghg, trapping of gases, such as
air, in imprinting layer 34, shown in Fig. 5. A&n
exemplary chucking system is disclosed in United States
patent application number 10/293,224, entitled “Chucking
System For Modulating Shapes of Substrates,” assigned to
the assignee of the present invention, and which is
incorporated by reference in its entirety herein.
{00271 As discussed above, during imprinting template
26 and, therefore, mold 28 are brought into proximity
with substrate 30 before patterning imprinting material
36a, disposed on a regilon 77. Specifically, template 26
is brought within tens of microns of substrate 30, e.g9.,
15 microns more or less. It has been found desirable to
perform localized control of the atmosphere 78 that is
proximate to both template 26 and region 77. For
example, to aveid the deleterious effects of gases and/or
gas pockets present in imprinting material 36a and/or

subsequently trapped in the patterned imprinting layer




one or nore recesses 42a that are in fluid
communi cation wth a pressure control system suchzgéwa"ﬂ12007
a fluid supply system 70. Fluid supply system 70 may

i nclude one or nore punps to provide both positive

and n ive pressure, as well as a supply of fluid
vﬁ%?%%%? 'tate reducing, if not preventlng[mFPQHEMﬁﬂ“m
of gases, such as air, ininprinting |ayer 34, shown

in Fig. 5. An exenplary chugki ng systemis discl osed
in United States patent application nunber
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and baffle 100, referred to as a peripheral surface 100a.
Throughways 104 and 106 place apertures 104a and 106a in
fluid communication with fluid supply system 70. Baffle
100 functions to slow the movement of fluid exiting
apertures 104a and 1l06a away from mold 28. To that end,
baffle 100 includes first and second opposed surfaces
102a and 102b. First opposed surface 102a extends from
nadir 102 away from substrate 30 and faces template 26.
Second opposed surface 102b extends from nadir 102 away
from substrate 30 and faces away from mold 28. Although
it ig not necessary, first opposed surface 102a is shown
extending obliquely with respect to second oppoesing
surface 102b. With this configuration, atmosphere 78 may
be controlled by introduction or evacuation of fluid
through apertures 104a and 106a. However, First and
second opposed surfaces 102a and 102b may extend parallel

to one another from nadir 102.




head 18 includes a baffle 100 surrounding tenpl ate
Specifically, baffle 100 extends frominprint head %§IWanﬂ12007
termnating in a nadir 102 that lies in a plane in

which a surface 26a lies. In this fashion, nold 28

ewbep@assrbeyond nadir 102 to facilitate contﬁ@ﬂugm&%mdw
region 77. Chuck body 42 includes one or nore

t hroughways, two of which are shown as 104 and 106.
Apertures 104a and 106a of tRikoughways 104 and 106,

respectively, are disposed in a surface of chuck body
42 di%Pided bRefraiingetipl Bigs 26 aBfd? baftf kaelg@podiment,

ref eddiRsbph@ras7@ RerdsRABI AdhatlbacRad QG trEHE;TQ \é‘ﬁy%he
104 and 106 pl ace apertures 104a and 106a in
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air, trapped in the imprinting layer 34 during imprint
processes. This is beneficial as it was found that the
presence of air in imprinting layer 34 creates
undesirable voids. Alternatively, it was found that by
saturating atmosphere 78 with carbon dioxide and/or
helium, the quantity of air trapped in imprinting layer
34, shown in Fig. 5, was substantially reduced if not
avoided, thereby reducing, if not eliminating, formation
of undesirable voids therein. Further; it was found that
by employing the atmosphere 78 described above, not only
were the number of undeszirable voids reduced or
eliminated, but the time required to achieve an
acceptable minimum level of pattern defects was found to
be substantially shorter. It should be understood that a
mixture of imprinting material 36a, shown in Fig. 3,

carbon dioxide and/or helium may be introduced into




region 77 is increased relative to transport
asgociated wth air. The termtransport is definedztgdwamhz007
mean any mechani sm by which the propagati on of gases

t hr ough inprinting material 36a is increased, e.g.,

' solubility, increased diffusion,_ |ncrease

V%E%ﬁ@% I''ity and the like. To that end, f|ﬁﬁW¥S§HﬂE?v“
system 70 may include a supply of inprinting materi al

36a or conponents thereof impzvapor form Under

control of processor 25, which is in data
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{00311 One manner in which to overcome the
aforementioned difficulty is to have fluid supply system
70 under control of processor 25 programmed with suitable
control software (not shown) to pulse fluid streams 104b
and 106b into atmosphere 78 having a desired mixture of
molecules, discussed above. In this manner, laminar flow
of fluid streams 104b and 106b may be avoided. It is
believed that by providing fluid streams 104b and 108b
with turbulent flow, the probability will be increased
that a sufficient quantity of the molecules contained
therein will reach processing region 78a to reduce, if
not avoid, the presence of gases being trapped in
imprinting layer 34 (not shown). To that end, fluid may
be pulsed through both apertures 104a and 106a,
concurrently, or sequentially pulsed through the same,

i.e., first fluid is introduced through aperture 104a and



at nosphere 78, shown in Fig. 9, to reduce the quanti
of air trapped in inprinting |ayer 34, shown in Fi &‘_Q}March 2007
5. (0030] Referring to Figs. 9 and 10, a difficulty
encountered with respect to introducing fluids was to

eR@@sdifes the nolecules in the fluid streapprh@4hios.
and 106b exiting apertures 104a and 106a, TR #Bu0s1408

respectively, traveled to a region of the atnosphere
posi ti oned between nold 28 ant droplets 36, and

before contact of droplets 36 with nold 28. This
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and movement of droplets 36.

[0033] To ensure that the fluids exiting apertures
104a and 106a crosses through processing region 78a, it
may be advantageous to concurrently pulse fluid through
both apertures 104a and 106a concurrently and then
alternatingly evacuate through one of apertures 104a or
106a. Concurrently introducing the £luid through both
apertures 104a and 106a minimizes the time required to
saturate atmosphere 78. Alternatingly evacuating the
fluid through one of apertures 104a and 106a ensures that
the fluid travels through processing region 78a. For
example, a first step would include introducing fluid
into atmosphere 78 through both apertures 104a and 106a.
A second step would include evacuating the fluid through

one of apertures 104a and 106a, e.g., aperture 104a.
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subsequent |y through aperture 106a and then again 23 March 2007
through 104a, with the process being repeated for a

desired tinme or during the entire inprinting process.
Whdobesspr €. the timng of the flow of gas,i,0i8,,,ms1408
processing region 78a is inportant because it 1'S

desired that a sufficient quantity of nolecul es

cont ai ned therein reach proceasing region 78a before

contact is nade between nold 28 and droplets 36.
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exanpl e, _a first step would include I ntroducing uid

each of the apertures of a pair is disposed opposite one

another on opposite sides of template 26. This is shown
by aperture pair 104a and 106a being disposed opposite
one another on opposite sides of template 26. A second
aperture pair is shown as 108a and 110a. Apertures 108a
and il0a are disposed opposite one another on opposite
sides of template 26.

[0035] As shown, each of apertures 104a, 106a, 108a
and 110a, are arranged to lie on a common circle with
adjacent apertures being spaced-apart therefrom by 90°,
In this manner, each of apertures 104a, 106a, 108a and
110a are arranged to facilitate fluid flow in/out of a
different quadrant of chuck body 42. S8pecifically,
aperture 104a facilitates fluid flow in/out of quadrant
I; aperture 106a facilitates fluid flow in/out of
quadrant II; aperture 108a facilitates fluid flow in/out
of quadrant III; and aperture 110a facilitates fluid flow




into atnosphere 78 through both apertures 104a and
106a. A second step would include evacuating the 23 March 2007
fluid through one of apertures 104a and 106a, e.g.,,

aperture 104a. 23 March 2007 WD 2005/033797

PEU/ 20520847 031408 14 Thereafter, at a thirdp&f/eseosnsiies

fluid woul d be introduced into atnosphere 78 through

bot h apertures 104a and 106a, concurrently. At a

fourth step, fluid would be ev&cuated through one of

apert%} es 1Q4a and 106a that was not enployed in the
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manner discussed above.
[003s] Referring to Figs. 9, 10 and 11, in another
embodiment, a fluid stream may be introduced through each
of apertures 104a, 106a, 108a and 110a sequentially so
that a flow cell 112 may be created between template 26
and region 77. Flow cell 112 would facilitate ingression
of molecules in the fluid streams into processing region
78a to provide the benefits mentioned above. For
example, first a fluid flow may be introduced through
aperture 104a and then terminated, After termination of
fluid flow through aperture 104a, fluid flow through
aperture 1l06a is commenced to introduce fiuid into
atmosphere 78. Subsequently, £luid flow through aperture
106a is terminated. After termination of fluid flow
through aperture 106a, fluid flow through aperture 108a

is commenced to introduce fluid into atmosphere 78.



110a are arranged to facilitate fluid flow in/out of
di fferent quadrant of chuck body 42. Specifically,. 23aMa"°h 2007
aperture 104a facilitates fluid flow in/out of

quadrant |; aperture 106a facilitates fluid flow
wdYeRkthss@, quadrant 11; aperture 108a facilitates
fI ui d 3f3I ow in/out of quadrant I11; and ap YGYSa004 3408

facilitates fluid flow 23 March 2007 WO 2005/ 033797
PCT/ US2004/ 031408 15 in/out 19f quadrant 1V. However,
any nunber of apertures nay be enployed, e.g., nore
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mould facilifate Ingression
st fEhRd MRsTprEeRs]49y 286k orlo8a and 110a to create

flow cell 112. For example, fluid may be introduced
through all apertures in chuck body 42, concurrently.
Thereafter, fluid may be evacuated from each of apertures
104a, 106a, 1l08a and 110a, one at a time. Before, the
concentration in atmosphere 78 of fluid introduced
through apertures 104a, 1062, 108a and 110a went below a
desired level due to evacuation. The fluid may then be
reintroduced through one or all of apertures 104a, 1lo06a,
168a and 1l0a again and the process repeated to create
‘and/or maintain flow cell 112.

{ao3sl The embodiments of the pregent inwvention
described above are exemplary. Many changes and
modifications may be made to the disclosure recited
above, while remaining within the scope of the invention.
Therefore, the scope of the invention should not be

limited by the above description, but instead should be




78a to provide the benefits nmentioned above. For
exanple, first a fluid flow nay be introduced throu&ﬁmamhz007
aperture 104a and then term nated. After term nation

of fluid flow through aperture 104a, fluid flow

t ivoceevssapert ure 106a i s commenced to |ntroﬂ@ﬁ@$$&thm,

into atmosphere 78. Subsequently, fluid flow through

aperture 106a is term nated. After term nation of

fluid flow through aperture 206a, fluid flow through

aperture 108a is commenced to introduce fluid into

at moSpHEEneg whth Egferenpe 7to W2 0pBE By Fraims along
PCT/ 520 A4HQ31 4081 Ifopel b dednli@M1Ae 5 hr ough aperture
108a i s subsequently term nated. After term nation of
fluid flow through aperture 108a, fluid flow through
aperture 110a is comenced to introduce fluid into

at nrosphere 78. In this manner, fluid is introduced
into atnosphere 78 through a single quadrant at any
given tinme. However, it may be desirable to introduce
fluid into nore than one quadrant. = Al though this nmay
frustrate creation of flow cell 112, it is within
confines of the present invention. [0037]

Al ternatively, sequential introduction and evacuation
t hrough apertures 104a, 106a, 108a and 110a nmay be
undertaken to create flow cell 112. This woul d

i nclude introducing fluid through one or nore of
apertures 104a, 106a, 108a and 110a, concurrently.
Subsequent |y, sequential evacuation may occur through
each of apertures 104a, 106a, 108a and 110a to create
flow cell 112. For exanple, fluid nay be introduced
through all apertures in chuck body 42, concurrently.
Thereafter, fluid my be evacuated fron1each of
apertures 104a, 106a, 108a and 110a, one at a tine.
Before, the

1N




concentration in atnosphere 7B of fluid introduced

through apertures 104a, 106a, 108a and 110a went befd/March 2007
a desired | evel due to evacuation. The fluid may then

be reintroduced through one or all of apertures 104a,

wO06asm338a and 110a again and the process g?"qﬁ%é‘%%hgs

create and/or maintain flow cell 112. [003

enbodi ments of the present invention described above
are exenpl ary. Many changes ¥hd nodifications may be
made tqQ the disclosure recited above, while remaining
wi YEAT IS STOIMER B3: the i nvention. Therefore, the
scope of thg [ nvgnt it ndsgoul dd{]ot. be limted by the
above descriptioh,"but® ASt L EHEH 252 BFefsrtninc7
WOL 2605 233318 7oRE T A0 460841 tHiB oh7a siatrvitaedsxid h

ref SLERC ppended clains along wth their
fu{]%sco%gkgfgggﬂ?'val ents. 23 March 2007 WO

2005/ 033797vRGHNIS2004MPBIMODN 8 Yds IpTokiAhiEDEd S:
1. A . 0¥ 1N Ny l,ayer_of
Vi 2&%?1%%%3%536 p_osiq:toegng%é%ses %kgj‘g?l gg%%t ostgisfi1 lgn%‘?‘?]%sd
cofpriadichyisearyi hiwddeonposi ti on of gases proxi mate
to said viscous liquid to increase transport of said
gases in said viscous liquid. 2. The nethod as

recited in €tainf® Weehefinas racjteg fmradedm Lnehexin

| Ned:BASIGN Fudt Bet UidIubks0f n&Aiahingas e5oluhiidyd Yk SCOUS
[iquid. 3. Thg nethod as recited 1n claim1 erein
varYi g Fufther V5% des9t Her easi ng di f fusi on of said

3. The method as recited in claim 1 wherein
varying further includeg increasing diffusion of said

gases in said viscous liquid.

4, The method as recited in claim 1, wherein
varying further includes increasing permeability of said

gaseg in said viscous liguid.

5. The method as recited in ¢laim 1 wherein
varying further includes controlling an atmosphere
proximate to said substrate by introducing a fluid,

therein, saturated with said viscous liguid.

6. The method as recited in claim 1 further
including reducing a pressure of an atmosphere proximate

to said substrate.

7. The method as recited in claim 1 wherein
varying further includes controlling an atmosphere

proximate to said substrate by introducing a fluid,




gases I n said viscous liquid. 4. The nmethod as rec

in claimi1, wherein varying further includes %8March 2007
i ncreasing perneability of said gases in said viscous
liquid. 5. The nmethod as recited in claim1l wherein
varying further includes controlling an atnosphere

proxi mate to said substrate by introducing a fluid,
therein, saturated with sai @& visc%ys.liquid. 6. The
method as recited in claim1 fiarther including

reducing a pressure of an atnosphere proximte to

sai thsidsist,r ate . intrelse smtdhddaaspoecidfedaid ghseanin said
wher ei n hY ry'q@ifurther i ncludes controlling an

at mbEphEre “Pproximate to said substrate by introducing

a fluid, 23 March 2007 0 0 19 therein, to increase
said transport of_said gases in sajd . viscqus, Liquid.
8. The nethod" as Fé@i?%gh? W F - sthebiGliaim 6 wherein
| N hedeaiBEngUEhPehet NChiteSed ORI AA d lhd g
sel ected froma set” of fluids consisting of carbon
digg&g@tgﬁdfﬁ@mi@nget of fluids consisting of carbon

dioxide and helium.




