Mul ti stack optical data storage nedi um and use of
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by means of a focused radi ati on beam entering the
medi um t hrough a first entrance face, said nmedium
having at least a first substrate with on at | east one
side thereof: - a first layer stack, conprising a
first information |layer, a second | ayer stack,
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flrst entrance face than t he flrst | ayer stack
separated fromthe first layer stack by a first
transparent spacer |ayer, the first and the second

| ayer stack each having an effective radi ati on beam
refl ection between 0.04 and 0.08. The invention
further relates to the use of such a nmediumin a
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the effective reflection of each stack should be
between 0.04 and 0.08 at a

An optical data storage medium as described in the opening paragraph is
known as the Blu-ray Disc (BD).

This new format of optical data storage medium has been introduced recently
and has an extended storage capacity and data rate compared to the Digital Versatile Disc
(DVD) format. The BD uses a blue, i.e. approximately 405 nm, radiation beam wavelength
and a relatively high numerical aperture (NA) of the focused radiation beam. For this format
read only (ROM), write once (R) and rewritable (RW) versions have been or will be
introduced.

A dual-stack BD medium exists in which medium two information stacks are
present separated by a transparent spacer layer of about 25 um thickness. Thus the capacity
of the medium is doubled compared to the single stack version. According to the BD standard
specification, the effective reflection of each stack should be between 0.04 and 0.08 at a
radiation beam wavelength of approximately 405 nm. It is generally recognized that addition

of one or more stacks to the double stack medium adversely affects the effective reflection



radi ati on beam wavel ength of approximately 405 nm It
is generally recogni zed that addition of one or nore

warmsket1so t he doubl e stack nedi um adversel y afdBm2804/051027

10

15

20

25

30

the effective reflectionlevel of each |ayer. For

exanpl e the phase change materials used as a

rewitable |layer in the stacks exhibit | ow

transm ssion and refl ection values at the radiation
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CttGefder réflection range of the first and second layer stack between 0.04 and a value between
0.04 and 0.08 is possible.

In an embodiment at least one of the first and the second information layer is a
rewritable layer. There are some capacity-demanding applications which deal with vast
amounts of information only a part of which would need to be changed. Examples of such
applications are home video editing, studio remakes, adding extra features such as

“bookmarks”, video-games etc. Also, applications of data storage media with zones
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first and the second information layer is a rewitable
| ayer. There are sonme capacity-denmandi ng applications
whi ch deal with vast anmounts of information only a
part of which would need to be changed. Exanpl es of
such applications are hone viéeo edltlng, studio
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reading by means of a focused radiation beam, entering the medium through the second
entrance face, in a fourth, fifth and sixth stack identical to the respectively the first, second
and third stack. This embodiment has the advantage of a doubled capacity compared to the
single sided embodiments described earlier.

The maximum data capacity of a single-sided dual-stack optical data storage
medium is limited, e.g. to 54 GB for BD if conventional optical recording principles are
employed. In order to store two versions of a high definition movie in BD format, including
extra features, on one disc, e.g. a full-screen and wide-screen version as is commonly done

for movies distributed in the U.S., 54 GB of storage capacity may be insufficient. Therefore a
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dependi ng on the thickness of e.g. a dielectric
reflective |layer of SiCV Wien using only the range
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contrast C of a dye based BD-R stack as a function of the thickness t4q of a dielectric mirror
made of Si0; in said stack,

Fig. 5 shows the effective reflection boundaries versus transmission of the
third (BD-R) stack. The dashed lines 51 and 52 indicate the allowed effective reflection
boundaries of a dual-layer BD medium in accordance with the Blu-ray Disc standard v.1.0.
The solid lines 53 and 54 show the shift in the reflection boundaries caused by adding a BD-
ROM stack to the BD-medium as depicted in Fig. 1b. The solid line 55 represents the
possible calculated solutions of the effective reflection of the third (BD-R) stack.
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indicate the allowed effective reflection boundaries
of a dual-layer BD nediumin accordance with the
Blu-ray Disc standard v.1.0. The solid lines 33 and 34
show the shift in the reflection boundaries caused by
addi ng a BDROM stack to the BD-nmedium as depicted in
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reflective layer made of Ag having a thickness of 120 nm and deposited by sputtering. The
laser beam enters the rewritable stack 2 from the side of the first dielectric layer, which is
opposite to the stack side adjacent to the disc substrate 1. The first transparent spacer layer 3
is made of an UV-curable resin or a pressure-sensitive adhesive (PSA) with a thickness in the
range of 20 — 30 um, in this case 25 pm. The second layer stack 4 comprises, in this order, a
first dielectric layer made of (ZnS)go(SiO,)20 having a thickness of 42 nm and deposited by
sputtering, a rewritable recording layer made of a phase-change GelnSbTe alloy (crystalline:
n = 1.5; k = 3.45) having a thickness of 6 nm and deposited by sputtering, a second dielectric
layer made of (ZnS)so(SiO2)2 having a thickness of 9 nm and deposited by sputtering, a
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Fig. AL The third | ayer stack is separated fromthe
second | ayer stack by a second transparent spacer
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made of (ZnS) 8o(Si C2) 20 having a thickness of 42 nm
and deposiAlechatimelystherthirélayan gtacksd mgvaoimpadelasvriteone dirdg

e
@?ogréatltgﬁfaser%adgopigﬁgyag{i@@% uﬁ%@%ﬂ?ﬁve% h%¥ehd|1ag rh %earé] of
6wnmeemm hetinasi appraprigie thipnesserei efgabowt 49 e 8o befvednezeqor¢scThe
| @¥%6Hay BRES0Sed éﬁé)sgﬁ&éﬁgOA kRO AN B era@mesa&)z Rving a

9 'nm and deposited g tering, asem %Irans ar ent
r Bfckieet 9t & 18Ris Preest ad&ﬁenAﬁle H‘HGl“HW“?‘H%kﬁéé@e g they gpacer
NAYeA B Andie PO depiitddyby S BLEpLiRkihg) The Spackr yérisiHala Qh@lpeagtdbv&or

A s RIS BIRE B Stecn gt a2kl SRR Phg o
t the foilewing tefllbdtion sidacksndssfon vaudshe aghieded 6dr thehi@rdflayesdtack:

dJrelldq %“tcémayer which is opposite to the stack side

first transparent spacer
Effectlve Reflection (Reff) 0.0737

Transmission T3 = 0.8146

In Fig. 2 the calculated optical parameters effective reflection R g and
transmission T of a BD-ROM stack with a dielectric reflective layer are shown as a function
of the dielectric reflective layer thickness tg.. The dielectric layer is made of (ZnS)z(SiO3)20.
A BD-ROM stack can be made by replicating or embossing pits in a layer of plastic (the

layer can be a disc substrate or a spacer layer of a multi-layer disc or the like) and adding e.g.



| ayer 3. The spacer |ayer 3 has a servo pregroove or
gui de groove pattern in its surface at the side of the

waewenatiBayer stack 4. The third | ayer stack CPOPIB29@051027
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a dielectric reflective layer made of (ZnS) 0(SiQ2 o
with a thickness of 27 nm adj acent the third
information |ayer, which in this case conprises a
plurality of enbossed pits in_the surface of spacer

| ayer 5. The listed optical péramaters n and k are for

| a éT’lel%QF?c rﬂmomiogain! s§fﬁu@§t réfﬁgtiioﬁt A@(ﬁn D@&gﬁ Hehy ﬂ{e%@%hhe The

calcul ated effective reflections and transm ssions '
atrasmissiprsT of sycherrstagk xarigs B hetB3selbBriange a\reprdige tdhe Blu-rayHisc
echlﬁlcé?ahdéﬁi Jp&flﬂicﬁﬁﬁni,q@él eﬁcti%@&ﬂb&ﬂi@ﬁﬁ B%th 'th;é1r ﬁ'ksﬂzli:rzfdliilel seco(r)ld glyer
conpliance with the standard; 0.04 < Rett < 0 08,
THRGk Q! § dipEriack e rogd BEPYRER00E Hh el BReq Ry 3 tig.
Ow0l GasHdd aiRGIBil 26d 3respactivel ). [BH6Mird\BDeROM ktiaskab yddbde stidhiardial-

! g%c‘lz’zrdisg’ tsﬁ‘t?alt(ed%et%% tgeosnpc{nid Stgck%nx\'{hiet(hesc ger(e:r% (tseh iPri d 1B), than
information lrayer nade of e. g. a cyanlne éyeg, azo dye,
sdapsiding\og titegransmassiondf the thord RED&bstachuthe dbedgries of thaeffaativean

SRALDBA bitherirbt h&&@&aégac Gife Rfind?3RY n F49 3-wilk QoIRMnBEIWRE 4.
grooves. The e m e deposited by e.g. stgl ncoat i nftrzj.t_
eriection

AAgFa8 e gemiie the 4% 4% Transmisgien rapggcé the thindisiegk hae/fetyea
t b tﬁé‘ﬁ}ﬁsaﬁd Q@tor-slicks 35h Fillstap wilkif 8 Mdfleath 3O fh bty thd B1d ray
i nf ormati on Ifgéer at a side of the spacer |ayer 5 and

nafe Hendad sersificdign by 18)-g. sputtering. The spacer |ayer
5 has a sdnVip. pthegff@averedctigiLR 6 BougdDiey ergpatrinsinBsibm T, df the

8% 0hn e 24 6P B p o BT RS BB
t reflesion baindmiey/efladed-layeeBR okdivw ddact @dantdweitht the Bld-rhyalyier
Sgt%gr.d v-lm)I i"l% Sloﬁtmg{es $1 28 |§4 giow%é‘ Stk e r&@f:tko%%t)ﬁngﬁ}ieg Bduled by
= 0.0737 Transm ssion T3 = 0.8146 I n Fi % 2 the

caflding a BDROMptacke el the il -gisdiva e depicted i Fig-d By Eite selid ins 35 R
aRPreteh@ PSR SbIMbNI fd? the &N ROM SRR oint third BHLROMGHaEN £ a

reflective |ayer are shown as . a function
Fun i sn¥ssion Ts. As can be seen from this plot, the reflection of the BD-ROM

ction of its tran
stack can be made such that it falls within the 0.04 — 0.08 range. Thus, in this embodiment it
is shown that a tri-stack BD can be made where the first and second layer stacks are of e.g.
the rewritable type and the third layer stack is of read-only type. Moreover, it demonstrated
that R of all the stacks in the disc falls within the 0.04 — 0.08 range.

In Fig. 4 the calculated optical parameters effective reflection Reg,
transmission T and optical contrast C of a BD-R stack with a dielectric reflective layer are
shown as a function of the dielectric reflective layer thickness 4. The dielectric layer is
made of SiO,. As can be seen from the figure, the transmission T of such a stack varies in the
0.80 — 0.84 range. According to the Blu-ray Disc (BD) standard, the effective reflection of
both the first and the second layer stack of a dual-stack disc should be between 0.04 and 0.08.
This range is indicated in Fig. 5 with dashed lines 51 and 52 respectively. If a third BD-R
stack is added to such a dual-stack disc, situated between the second stack and the disc cover
9 (see Fig. 1B), than depending on the transmission of the third BD-R stack the boundaries of
the effective reflection of the first and second stack shift as indicated in Fig. 5 with solid lines

53 and 54. As can be seen, in the 0.70 -1.00 transmission range of the third stack the effective



of the dielectric reflective |ayer thickness tdi ei
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pits in a layer of plastic (the |layer can be a disc
substrate or a spacer layer of a nmulti-layer disc or
the like) and adding e.g.a dielectric mrror to obtain
sufficient reflection. As can_be seen fromthe figure,
the transmission T of such a &tack varies in the 0.83

- reflecHoh SRRt aﬁﬂ:&%nq ls@A&s b4 s‘nh?ta)BMt'hlﬁ ¥ re!a'egtﬁ)n (aﬁ@ defined by
standard specification, the effeective reflection of

be RlurAeDEs standard spectfisaiion e A | ayer stack of a
d Ua| - st ackn digSSlthS g@ééhd: r_@ﬂi:c@gﬁtM@lﬁiﬂn&n%ea&ﬂ?tr&s@l&lonTﬂ loBthe
i ndi cate ig. .. ed |i
B B B Bt ahoir i i iea et deie e Sade e
Slteﬂeh:tléh shuadasitsaafla ddil-gayer BID medibre th daairmmmtrhﬁe Blechisc

Sstta%ﬁ %v ]% +he s?l d hr{és SPNE54 s%o&%he s |ﬂ 1ﬁthe rei?peén ngmd%r{esé %ﬁl(xsed by

depen ransm ssi on
t#démb@mrrd@ﬂ R stagkf 6 tp fthe BEF-fediwm vsedepletkd adtig. dB. Bfe sollddine 55

fﬂe?:%&nté?@ssél%%&ﬂﬁ’oé Fo@ﬁ!é eﬁ“@:‘nf/et reﬁénér{‘ﬂ' 6PtheMirk (h- k?%acﬁ asa

l'i nes . can pe seen, In
7gtion plotrtppANsion w’éﬁarr ‘%?r?@f‘é‘ f@fﬂ this glot, ierreflegifoack the RB-R

es‘tafce 4l t?é?naﬁ@ﬂcﬁﬁ)ﬁﬂ lfﬁﬂausaflhmme (? 04 St omﬁgesm@ ng thf‘iste@fﬂ)gcﬁrgent it
sti a thin the ref|e ion I e define

o thai i Bl B e P vt S 5 geecer iy St ae

Fofg.g. Be telwetaefeftﬁiefahd/tﬁe thiad btaktid adtheRefté-olve wpdanoraﬁen/er sus

_lxggla%rc])gsr{rr]atﬁg dla r}h% ee féec Vf r(er}'l%glogiot%lr% qhe Cstaalﬂg\n/% Wgtdl%t? all w1t§m§he%vm -

ed-98%rangeve refl ecti on boundaries of a dual -layer BD

medi umin 12644 g%@e% tht Ih@ a%ﬂ@ m&t%ngdaé(nb@i}i}lﬁxgnﬁﬁl.@@ggrrgher than

v.1.0. The solid |ines a e shif
r ipitsdea ipAtitRoRnddin thess slslasﬁsle ¢hetgy valhbg ablp ta dBiEnRERY dteretve
t&nﬂoﬂlglgﬁpwﬁﬁfdﬂt M{irﬂﬁg ﬂ'&mhg Igc%ge éf}ahetapgendécfclaﬂb% $Ot1hifhs, any

e re nts poss e sol utions
eFEREqeEs F‘ ﬁSE‘tVF‘B‘rPaI t#‘ffseso*f‘a'{ eEbg ??P?tﬂ‘e‘%ﬁ'ﬁﬁ\ﬂgé'feaf&ma@e
awdrd Ndinipasingdfdodstnst dxtladeshd [8&E@R ofl@emehs of &epsbthestaanhdse Hdrd
t lné%lagnug'h MS{ a"ro?f e%,ngl([:niteé:e%\?v‘g %rrllclalem enh(?oea Rglec%tlda %-Bgresence oef a
Tihwrslity pifwtlmlgneemﬁmmmﬂact that gegaig Ingasmres hrarecedtin musmla/c k
Bszf&an d&%n&%@an%@&%@n& hﬁncfn!e {hﬁtta &E‘.@mﬁ%% ﬁlle e da@{ure? taske

are of e.g. the rewitable type and ayer
stsgbiR adwanigge. read only type Mor eover , |t dermnstrat ed

that Re ofAcaérhmg Rahesihaatich ol iult B&k%ﬁ&ll dadd skPagdinfelium frhe
0.04 - 4 the calculatedotlcal

A B o0 BEpivbOradpisdrdon S et O reomfaiers
Clbct in€ditm amgh asfist éﬁtrﬁx‘fce &acBbhdhas htaekt aviritRutatrale @lieed 4t ledst one
51 elthee(r:eto %rst ?ax'er stac comprlsmg a first information layer, a second layer stack,
comprising a second information layer. The second layer stack is present at a position closer
to the first entrance face than the first layer stack, and is separated from the first layer stack
by a first transparent spacer layer. The first and the second layer stack each have an effective
radiation beam reflection Ry between 0.04 and 0.08 according to the Blu-ray Disc (BD)
standard specification. A third layer stack, comprising a third information layer, is present at
a position closest to the first entrance face, and is separated from the second layer stack by a

second transparent spacer layer. The third layer stack has a radiation beam transmission T3



shown as a function of the dielectric reflective |ayer

thickness tdiei- The dielectric |ayer is nade O Si Q2.
wasoosamibe seen fromthe figure, the transm ssPONBROGE051027

such a stack varies in the 0.80 - 0.84 range.

According to the Blu-ray Disc (BD) standard, the

effective reflection of both the first and the second

| ayer stack of a dual -stack disc should be between

0.04 and 0.08. This range is Yndicated in Fig. 5 with

g?g%q n|0 763}%d1€h%tl’ﬁﬁqnél%aﬂ&rslﬁgpgla\{&h)ﬁnly afyeraorEan{eq)n%ﬁr A

ck 1s a such | -stack disc, situated

betlthaark optica! dscomige Stediem isashieye evhish bes ipwrastd datacageity and
Ritgeh HaBeflediibval e BaspdiitIgwantht Mal §dcR BDKt534r@ EpeBificdibie
third BD-R stack the boundaries of the effective
reflection of the first and second stack shift as
indicated in Fig. 5 with solid |ines 53 and 54. As can
be seen, in the 0.70 -1.00 transm ssion range of the
third stack the effectivereflection of the first and
second stacks can still stay within the reflection
range defined by the Blu-ray Di sc standard
specification (v. 1.0). In Fig. 5 the effective
reflection R -boundaries versus transm ssion T3 of the
third (BD-R) stack are shown. The dashed |ines 51 and
52 indicate the allowed effective reflection
boundari es of a dual-layer BD nmedi umin accordance
with the Blu-ray Disc standard v.|l .0. The solid lines
53 and 54 show the shift in the reflection boundaries
caused by adding a third BD-R stack 6 to the BD- nmedi um
as depicted in Fig. I1B. The solid line 55 represents
possi bl e solutions for the effective reflection R -of
the third (BD-R) stack as a function of its
transmssion T . As can be seen fromthis plot, the
reflection of the BD-R stack can be made such that it
falls within the 0.04 - 0.08 range. Thus, in this
enbodinent it is shown that a tri-stack Blu-ray disc
can be nade where the first and second | ayer stacks
are of e.g. the rewitable type and the third stack is
of the wite-once type. Mreover, it denonstrated that
the effective reflections of all the stacks in the
disc fall within the 0.04 - 0.08 range. It should be

noted that the above-nenti oned enbodi nent illustrates
rather than limts the invention, and that those
skilled in the art will be able to design many

alternative enbodi nents without departing fromthe
scope of the appended clains. In the clains, any

ref erence signs placed between parentheses shall not
be construed as limting the claim The



word "conprising" does not exclude the presence of
el ements or steps other than those listed in a claim
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excl ude the presence of a plurality of such el enents.
The nmere fact that certain neasures are recited in
mutual |y different dependent clains does not indicate
that a conbi nation of these nmeasures cannot be used to
advantage. According to the i'lvention a nulti stack
tigRl data storage medium for recording and reading
by neans of a focused radiation beamis described. The
beam enters the nediumthrough a first entrance face,
and has at |least a first substrate with on at [ east
one side thereof: a first |layer stack, conprising a
first information |ayer, a second |ayer stack,
conprising a second information |ayer. The second
llayer st adkmilt siagkeoptionl dagg staaagg onsidiuing h5) doraecerding@nd igeding by
frhdafd of%%cﬁx?e@ ‘?aﬁhé‘n@& S‘eahlr{ﬁﬁ eﬁt%gftlhef rddi dnﬁ% ﬂthé&@cakﬁrst 2ftthndeS

Separate fromthe first a er stack first
tireibiparid medypdeups ftaspee. ﬁrsrﬂ@stfaﬁer@} W'Hw att fgast erecsisis dhereof:

layer st aalﬁrseﬁgé} sfaay@) a@n;ﬁfsfngarrsvmfdnaﬁiioauayan beam
reflection R ccord

; n
B u-ray DFSEOTEB SEknAai T PERERY PR OAL P P et
| lageestack theiak preeoripa paitiog claset toithiedfirbtrefittannefaéea(in] )l tizey dtre, firdt gayer

sria%ﬁ' &51 tscr;%;ateé fl%%sthé ﬁr?tq%'%# JRE %% 'ﬁhgt t"a!ﬂ%)ag:n{ gacelelgyt?er gjn k by

a s e cond tthea"m% pradrtémecmd éayelrstalclagﬁeh havipgan pfﬂ@cnﬂe radigtion beam

s%ﬁgmxh@§bgw&ﬁ@baghgpmpean1transn1SS|on T3l ar ger than
d the third information |layer is a read on

| aye’r or shafgeterigeddm that 4 thigdlayer stacky(p somprisipgka Be fnéﬂannatlon
dafen ispr@ERges fERtlbMETdSeS taﬁhﬁ@t\eadan\wfaem h)ageparat@d 2&6 8@ second
Sata C ty and whi ch has refé ct %

@'ﬁf)g?f ?Eﬁéy RSN FADSRATFAY sp%cfralwr % (% }é'f layer stack having a
Srpda'moﬁ beaat transmiliohl Tvarget thal\0.f@ latd the thixd klfcnphmanadyerdabfat type

SRS REY Ak, AP A0, i e

(15) through a first entrance face (11), sald nedlum

having at A gagtad d‘phgﬁ Elatasslt’(t?z?gié rrrﬁtiﬁm(a;%lai\f‘ﬂeﬁ bh @im gt wllle?e"i’nseit
one side thereof: first |layer stack (2), conprising

deast g pf %ﬁrétr%fheé?fovdaly@maﬂon lyes dcaoRriteble laverst ack (4),
conpr|5|ng a second information | ayer, said second

ayer stag ng pr.e at a position closer t
(et ont s Pk BCE B v fien et el uyBF bu ek 1 o
(Zhersie p aaflattivel 1ayeranpreda afljndestthd thlyeinfasmhaok 1dyyr camprisirgta
LG ANFRA Ry, SPacer layer (3),

4. A multi stack optical data storage medium as claimed in any one of claims 1 -
3, wherein the third information layer is a read only layer and the third layer stack has a

radiation beam transmission T; between 0.86 and 0.91.

5. A multi stack optical data storage medium as claimed in any one of claims 1 -

3, wherein the third information layer is a write-once layer and the third layer stack has a



the first and the second | ayer stack each having an
effective radiation beamreflection Reff between 0.04

w@ans0048) characterized in that a third | ayerpet/mk04/051027
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(6), conprising a third information |ayer, is present

at a position closest to the first entrance face (

11), separated fromthe second | ayer stack (4) by a
second transparent spacer Iaxﬁr (5), and said third

| ayer stack having a radiation beamtransm ssion T3

| 24i8Rh blAthnGnidfbn BREWEDR d1hhd 6lsd nformation ayer is

of a type selected fromthe group of types consisting
of a read only layer and a wite once |layer. 2. A

il ti st apkn@bthdkaptichtlata $drape AREUNRE LIkiMed@m Y BheGEdlaimd 1 —
? ahnyl, mherg%n.a% | east one of the figst and %he

e OBHEM P ATCBITATTIGR PFagyETrace fage oRRQF {o4BT Wrs| sqiyaee fage is present
nfoif redordirigaam B reagitg Byarheatlabfa fodusd agitatinietiamen&sing tha imedidmi n
G}ﬁ%u (ml?e s%fong!e z?rlarrlrc‘% f: 1ce a5 a% u mgtﬁl%}l sipah gt Jklige%ficlaYt% ttllea}gs%gctively
i's ﬁ?esen% ad}acen? vR& PR G PR O Mt on ayer

confst oo and Wiredtest ric material. 4. A nmulti stack
optical data storage nediumas clainmed in any one of
claims 1 - 3, wherein the third information layer is a
read onl y Usa§fermulth#iackiqatiahiatagtoragy medivh grilaipgdingny one of
redthat 1 @t LRa0 duft@siat &&drdRg ahd rdahye ekl QacR Gp@iarfia sBlage

5. Anmulti stack optical data storage nedium a
TSI ST TOSHEN AU 1 el MoquB e o eyt 5pe

| lpfenstacR each hadeay effectige radiation bexromfletibroBg betaesg Otddend 0108.d

| ayer stack has aradi ati on beam transm ssion T3
between 0.81 and 0.84. 6. A multi stack optical data
storage nediumas clainmed in any one of clainms 1 - 5,
wherein a second radi ati on beam entrance face opposite
to the first entrance face is present for recording
and readi ng by nmeans of a focused radi ati on beam
entering the nedi umthrough the second entrance face,
in a fourth, fifth and sixth stack identical to the
respectively the first, second and third stack. 7. Use
of a nulti stack optical data storage nedi um as
clainmed in any one of clains 1 - 6 in a device
suitable for recording and readi ng a dual stack
optical data storage nedi um by neans of a focused

radi ati on beam in which nediumthe first and the
second | ayer stack each have an effective radiation
beam refl ection Re between 0.04 and 0. 08.



