DESCRI PTI ON MAGNETI C DI SK SUBSTRATE AND PRODUCTI ON
METHOD OF MAGNETI C DI SK CROSS- REFERENCES TO RELATED
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under 35 U.S .C . 111 (a) claining benefit pursuant

to 35 U.S .C. 119 (e) of the f}1Tng date of

Provi si onal Application No. 60/607,305, filed

Septenber 7 , 2004, pursuanpps¢erBoridHNS . C . 111 (b)
TECHNI CAL FI ELD This invention relates to a magnetic

di sk substrate and a production nethod of a magnetic
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characte i nvol ves the problemof flatness
because it can be pI astically deformed during a

nmecham l_ﬁﬁf $ such as polishing. In contrast, the
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roughness of these glass substrates, in order to
reduce variance of Read-Wite

BACKGROUND ART

Magnetic disk devices have made remarkable progress,

as external storage devices of computers, owing to their
superior cost-performance ratio and further growth is
expected. An aluminum type substrate has been used in
the past as a substrate of a magnetic disk which is
mounted to the magnetic disk device, but glass
substrates, made of materials such as chemical tempered
glass and crystallized glass, have gradually gained wider
application because they have high impact resistance and
have been flatness. In other words, the aluminum type
substrate can easily provide a magnetic disk having
excellent magnetic characteristics but involves the
problem of flatness because it can be plastically
deformed during a mechanical process such as polishing.
In contrast, the glass substrate can be very flat because
it has high surface hardness and does not suffer plastic
deformation as described above.

Control of surface roughness of these glass
substrates, in order to reduce variance of Read-Write

Performance of magnetic disks, has been the problem in



Performance of nmagnetic di sks, has been the probl em
i nthe past. Various studies have been nmade to sol ve
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surface treatnment by using hydrofluoric acid, etc.,
after polishing and then chenitad tenpering treatnent
(Japanese Unexam ned Patent Publication (Kokai) No.

20031369423k, avertibad %h@ﬂlé@UEQSeabE@hlﬁﬁd@gtBHESEVé|thls
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that can contr.ol he surface usl

P pates. SR cad bar KosgadeNBur PaDa-a87 4 “Infied method

pr ex@at E@%@Btb@neﬂ@@%mdeélﬂbecbﬁﬁhewhﬂg Emvmnhaomﬁgto
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gl asgJapabsisealacxehdnact Patzat Pobihattibe gKaksi) No. 2003-
sub§ﬁﬁqﬁq I § ggg 5%%%d Wbb%888|lshlng slurry contai ni ng

abr asi ves an r-poli'shed with an aqueous
rinsing solution not containing abrasives so that a

sur&@gglk@@@mnggsTﬁ@ FivERITdoftl ass substrate is 4 to 8
A . (2) The production nmethod of a magnetic di sk

subst r at & 1@¢SEtilead PrRVEELS awREPENRtERE BEhadeof 2
rough ik dis k4 shpls@ rAte And G3priRacRrieduskiBBd of a

nEtQ%gnégl% %% Q?%%%td%%% %%g trﬁt%he surface roughness,
using only a polishing step, and can reduce surface
defects.

The present invention provides the following

inventions to solve the problems described above.
(1) A production method of a magnetic disk substrate, by
polishing a glass substrate, characterized in that the
glass substrate is polished with polishing slurry
containing abrasives and is further polished with an
aqueous rinsing solution not containing abrasives so that
a surface roughness Ra of said glass substrate is 4 to 8
A. ‘
(2) The production method of a magnetic disk substrate
as described in (1), wherein the surface roughness Ra is
4.5 to 7.5 A.
(3) The production method of a magnetic disk substrate
as described in (1), wherein the polishing slurry
containing abrasives contains cerium oxide.
(4) The production method of a magnetic disk substrate

as described in (2), wherein said aqueous slurry



as described in (1), wherein the polishing slurry
cont ai ni ng abrasives contains ceriumoxide. (4) The
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described in (2) , wherein said _aqueous

sl urrycontai ni ng the abrasives contains cerium oxi de.

(5) The production nethod of a magnetic di sk substrate
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t he "abrasives contains a surfactant.
pr o#@éeiran met hod of a magnetic disk substrate as
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by the aquequs rinsing solution not containing

t he
abr &§ PescGrdbeendicrey &E élhuﬁﬁépush Ké&yol wflreaﬁénthe

t he aRjualri sofr instiagd@olpiandnatpeEeaesSsShaggPtBsSHbeadlives
5to 5 g/cnﬂ ab ut 490 to about 4,903 Pa). (8) The

pr o fTE o Smét 8Ft4™Nmgneti ¢ disk substrate as
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m nut es I on
magipat itdrediasiaechisr amtrlenmeaqlntuhat ngtmagnéeiioing the

rec%&&%@ﬁv@%ygr ISnkeicred ar %hﬁuﬁﬁg@ebEcrgb§Eutlons of the

substrate as escrlbed in any of (1) through
(10P¥Atﬁa§ﬁe§|éodﬁQKr§@b§ﬂﬁa@ePFQFeésﬁﬁgnéfﬁéS&?@kOf 5> to 50

pr ogyyead babauerQQOCtboabaeth@ﬂ9d§spa)bed In any of
(1) throu %ﬁ) he |nveﬁt|onfcan contrq
St fe MbGoktbsicho REGher: CfaroRagaBLeFati shy SHRRjate
a peld isngisleep iand 79gnwhededd shef pogidafiagt 8ime with the
Therefore t he i.nventi.on.can
€oUs rihsing solutidn not containing the abrasives is
0.5 to 10 minutes.
(9) A production method of a magnetic disk characterized
in that a magnetic recording layer is formed on the
magnetic disk substrate as described in any of (1)
through (8).
(10) A magnetic disk substrate for a magnetic disk,
produced by a production method described in any of (1)
through (8).

The invention can control the surface roughness of a
magnetic disk substrate by only a polishing step and can
reduce surface defects. Therefore, the invention can
simplify a production process and can improve
productivity. Further, the invention can improve the

yield and the reliability of magnetic disks.

BEST MODE FOR CARRYING OUT THE INVENTION
When a surface of a glass substrate is polished in
the production method of the magnetic disk substrate

according to the invention, the glass substrate is



sinmplify a production process and can inprove
productivity. Further, the invention can inprove the
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FOR CARRYI NG QUT THE | NVENTI ON When a surface of a
gl ass substrate is polished i the producti on net hod
of the magnetic disk substrate according to the

'nV%Bﬂh@ﬂedtQ§t9|@SﬁongﬁﬁﬁétQo&ﬁ@@bhsbéﬂtﬂhhbn? abra51ves
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es are asses " sucC as So
aIu@Nﬁ@§WEt@§téanlb?hpaﬁﬁsﬁﬁléb?eglﬁﬁﬁhﬁuhﬁtrate in the

alUQthﬁkhbﬁateExghﬁﬁbBOQQEoéﬂbbﬁégesu@Hda§0s595tmlmés
t he chem cal, _tenpered ass ass that i s, brought

int & EQﬁpgéﬂl%F?ﬁea %6 éHmsﬁgﬁlﬁ?tﬁ hit ghPtBRper at ur e

to @au&@nb@ﬁlQ&@h@DgalQﬁlabKGEbshQI&até t Badgkassowthh As
dlff ren klnd f al kalji Lons in,the gglgen sglt agg 0t

L rBkoshenifa Lt penesharegtigs. sPrads MBalifeaBreudht inco
Exampmescmfwuhh ar yoflakhi zedtghass hight hespewhktuheate cause
obt ??%x%%a&%eh%%tkﬂﬁaglai%nﬁ”@ﬁrtﬁe 8T5§?|k§gh dﬁgferent

con I Oon an prec and
of-mlWQSCpfsaékgllco@@seﬂe §hanppé§earéaéﬁ Ahd is tempered

h%I%mexe%81%eB%€§eé%2§§ SLSRabh 20 t ¥REmpaBd 8@ the

fort The thickness of such glass substrates is
gen&rasity 1ddzec §d aproRrehEhPaRghéFhapsg: obtaipgd by re-

abowleaZ ifiy gRalsiss hindie rok Eaﬁtﬁdﬂﬂéaec@ﬁdﬁbﬁoﬁ|aﬁa
substrate 1N the i nvention can e carrie

abr &diSrd PLfé tggs @nuFLOrAPE 8urfE8E R eé BFa%é“Sy
usi R ya&tpdlsi.shicegceatel exampilest arehanghass,-[iltstLai®@ type, a

I's @ngfiﬁﬁ%3m@£82—Lizo type, and so forth. The thickness of
such glass substrates is generally selected from the
range of about 0.1 to about 2 mm.

Polishing of the surface of the glass substrate in
the invention can be carried out by abrading the glass
substrate surface with a plate by using a polishing
carrier. First, the glass substrate is polished with
polishing slurry prepared by dispersing abrasives in
water, or the like. This polishing is generally carried
out at a number of revolutions of the plate of 10 to 50
rpm and a processing pressure of 50 to 100 g/cm® (about
4,903 to about 9,806 Pa) for 20 to 50 minutes until the
surface roughness Ra of the glass substrate attains
generally 10 A or below, preferably close to 8 A.
Examples of the abrasives are generally cerium oxide,
zirconium oxide, silicon dioxide, etc, but cerium oxide
is suitable from the aspect of the polishing speed.

In the invention, polishing is further carried out



polishing slurry prepared by dispersing abrasives in
water, or the like. This polishing is generally
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10 to 50 rpm and a processing pressure of 50 to 100

g/ cn2 (about 4,903 to about 9,8 Pa) for 20 to 50

m nutes until the surface roughness Ra of the gl ass

Subglyr atsé nat Gal Agugener alihyihg Aocduthehomotpeehessbhiyg

close to.8 A . Ex I of t br asi re_generall
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pol i_shi p sohn _the ' i shi [

Porchar auRPEEd1shipk"By QUIEEhaRg EAL' SpBay St wne

sol woildshisg eduralnicegtabnaspyébesabraat veRetsukhacequeous
roughness$Racahittibe ghaseosvhshiabethe 4pk8s8vls. | Polishing
is preferred in this case . to continue polishing, by

swi tdfiibn§hiife aGYSELY S NERBIPSPILERILRY BPhr FYntaining the
COP%@ﬁ@sﬁ@e%hQsth§$b%Q§ E@r&medaqueoaspé:ﬁaﬂbgr of ]

sol uti on nat containi ng.the ahrasive ol ishi,ng wit .
i SR R e Bt Fof ing: LeoRParRnging Prolessing
abr ggiesesiries ofuilaklby 30agriced taboat 28Murdexbait 2,942 Pa).

ti f. the.plat . 5
br oadsing sRasbLEaRs 15, 8haRabTy dnbRE, B0t "aBgur, 10
abominkt@s2 Pa). The polishing time is suitably about

1 to aboul; P 1MsNresneExamRbas finkhagadueausohi A8ENY
sol ution not containing the abrasives are water, water

contCaiddg 189 thradébAAE 1 Vasd g6 MEEER, YRECEUFPRERARLNY a

may ke fAE a0t ,a agdl isenifertype suehsagrakkyhtpymbydbBi HAY of a
salts, .al kyl trimethylanmonium salts, etc; aT anioikc

t yp&IOR s CAPRy SUFEn2En 8V BYEEELN 12 1EEe; 2aKYL

a namiarithyilypmonidch a2 lalkkyketpel waxyeat byiieneypehetuch as
alipggyic aci d poh&?¥gric al cohol esters. .Palishin

LS
St ofet WRER TR “RiPPRE “Poudfibss SR& of "End JPAaLgTic type
substucht esr eddlyds pdliyoxgehhylpnef ethblryadibhttvi¢. BcAd

and;&Hﬁ&R@ﬁdﬁy%ﬁ%%ﬂ%ﬁyeétggs. Polishing is stopped when the
surface roughness Ra of the glass substrate reaches 4 to
8 A, preferably 4.5 to 7.5 A and further preferably 5 to
7 A, by polishing with the aqueous rinsing solution.

The polishing carrier used in the invention is
suitably the one that has an inner surface capable of
coming into contact with an outer end face of the glass
substrate and coated with a resin because it can reduce
the occurrence of scratches of the outer end face of the
glass substrate.

The resin used for resin coating is a thermoplastic resin
such as a polyester, polyamide, polyolefin, ABS or
polystyrene resin or a thermosetting resin such as an
epoxy, phenol, unsaturated polyester or polyimide resin,
but the epoxy resin is most suitable. Preferably, these

resins are not fiber reinforced. The thickness of the

resin coating is selected from the range of about 10 um

to about 1 mm.



7 A, by polishing wwth the aqueous rinsing solution.
The polishing carrier used in the invention is
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comng into contact wwth an outer end face of the
gl ass substrate and coated Wi th % Tesin because it can
reduce the occurrence of scratches of the outer end

face of trhe gbaaitiﬁeShgéh@tlEhaleﬁssﬁbyﬁegtéOisrﬁésned and
coat ng is a therno

fastic resin_such a oly
ol §iatEdle LondI GOPGPIAL Y ABSTBE pOF Ly PRNLEPOaRIaRT 4 used
thefmmsehélpgodestmoﬁuch asmagnepodxrydiphkenoFor example,

unsSLYLRLGAGPRLYCTheh0n POLKLILIS DESLD. sRUL hBEy ¢ caveling

epoxy reS|n IS nos era ese resins
arednmectuberlsefmtetcepplihé thi thaesgbotrahe, resenever

Coak%%%ss%rie'eﬁ%§g fEOBBEBefﬁﬁﬂgﬁaaé gpo tcEOaﬂﬂbg is
abou e resulting magnetic di sk substrate | .
wasﬁ@dmﬁﬁdbdrﬁ@éttﬁran@u§ﬂogﬁ#§ FHRAEF2het er ApBRUBATL Y

andrb%o%%&@gfQ%yEQemBH@dH§thOUOOBagenBQMSylQsdf§5me50fo a
exa texturlngefor form ng texture 8rooves ()

head Fgﬁgplnﬁfdﬁ gti &R £8 #EPstaBBIF ﬂstBaFﬁefl?m' for
S:bé&ﬁ&b&e whangveteaegessa&ym bﬁxtaraohafe;ftha1mnde, is
a n L. S .
SupBrEaedangy B nher e e Rhe kP Hh ' BBy onRlnkts seppraing
basdaabkoy0|smbmpnedcbmrasuhnckaesstaﬁcaboatid@ngo 100
””‘Q%s&%%%nQ%SGeE"”1H§8E08éﬂ era8€r8§8t§gt ?méﬁe

of carbon, or 'the 'S or ned urt
on ﬁ@N§tﬁ§gﬁQtpé ﬁé@@pddnél ayéarb@nuhwrﬁva,céprogx@mple, to

reSbSEQQ%Ethﬁbkﬂbﬁg Bﬁsbgbéﬁcﬁ t@tﬁbobMdBQQEHaggdcarbon
carbon is forned, sputterin di anond-1| i ke car bon

by Egstl P@FogﬁéﬁﬁFéertBraafPFﬁgﬁﬁFcRH§§§n6g BloBEteribying

aboutr 5&1@ﬁta&gcthoﬂerﬁﬁhﬁlBUGEOﬁﬁbyﬁbBﬁéroﬁsadlluted with
product obt |ne§ Fg est r|f an or _am dat i
r

ter i FAYS F&d YuPBa¥r 1 dé%P%EHt SRy"
i s @ppltiiad, bﬁtspraplagfldmpphmgknepsnof about 0.5 to 5 nm

and as a lubrication layer, to the surface of this carbon
protective film, and the durability, the reliability,
etc., can be further improved.

When the magnetic disk is produced by using the
magnetic disk glass substrate acquired by the method of
the invention, the surface roughness of the magnetic disk
substrate can be controlled by only the polishing step
and the surface defects can be reduced. Therefore, the
production process can be simplified and productivity can
be improved. Variance of the Read-Write Performance can
be reduced and production yield and reliability of the
magnetic disk can be improved.

Though the invention will be explained in further
detail with reference to Examples thereof, the invention
is not limited to these Examples unless the invention
exceeds the gist thereof.

In the Examples, measurement of surface defects of

glass substrates were carried out in the following way.



coating, etc, to a filmthickness of about 0.5 to 5 nm
and as a lubrication layer, to the surface of this
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reliability, etc., can be further inproved. \Wen the

magnetic disk is produced by usf%g'the magneti c di sk

gl ass substrate acquired by the method of the
i nvenl @dp Lhg %rtft@ﬁlesﬁ%aeee%oegltbe 3&953&é§ dbski10

substrate can be controll ed é onlg g L E ste g

and 2Ré tL@rvateslePeECEScAA1BEST 84 EEHat i ?h nder
pro@u@hleﬁn@ﬁaqa33w@aa ﬁ@aSPﬁBHIéhadtaﬁdqﬁbﬁﬂéﬁtlMbtained by
can ariance 9 t

d.
o arhaTee FB bt Rla et kR ey e R ReEFoRY PRFA SHAETaCE Y

reIm@blhmm@emfoﬁhmeaagmementdsskfeaasbwasnpsededs the number

Though e Jlav altdcan 1 | &Egemeggb%ﬁgﬂt' ab'kbRfheted by

detail With erence es thereo
i nveaustiingn ains opgtl chilmsvadace ﬂhé@@CEXQﬁpﬁé§aHﬁFé§s pheduced

| nVent Ok SexGeadant e cihsh obligseoto §1 the Bxaml es,
measurenent of surface defecCts of %éass substrates

were car AREdMGGSUERMERE PéI FORi fYTwaFeTReUgBpeafdwas
bOtEﬁﬁﬁﬁM@E@@C%y(h@h@b 20 sybmaeespret hlcabbtbpar YAFM)

test, pi eces | ass trates) obtained under each
condi |8Hqﬁ§r% né&gﬁggg gﬂ& Fh@eaﬁsfizﬂf'gbtained by
di vieckamgpltehd :t ot al nunber of defects on each surface

by the ”?F@e% 9t ”g%ﬁﬂ&%gegﬁﬁngE%C%§g$68{9éﬁglf§zEHeglass

nunber of Surface ect € neasu
condbisgd ey weisngoan sbpdi-calnsghkapeliabpagti oarium oxide

app%&ﬁ%%iv%P%@%%%%d Q%rﬁhhaBth@'QBnE%SE?QkQQheio mass% -

neasurenen he surface roug ness was
cond’@ctteéd W5u§|u@g>l&ﬁdataaﬁh pofldphangi WRssEapElRPAFRNL at a

(Pr odixeRd kY Degichal ibAst b¥manbsatknef) 35EXpfPhRdla: A
2.5-in. lithiumsilicate t Be crystallized g

2 D ETes g BEResEd. OfnSPra Ehri Lot tb T hor i frr 40

minutes. Next, water was supplied in place of the cerium
type polishing solution and aqueous rinse polishing was
carried out at a number of revolutions of the plate of 15
rpm and a processing pressure of 10 g/cm2 (about 980 Pa)
for 2 minutes. After washing, the glass substrate was
dried. The surface roughness Ra of the resulting glass
substrate was 7.1 A. On the resulting glass substrate

were formed, serially by sputtering and at a substrate

temperature of 200°C, a Cr film as a base layer to a
thickness of 60 nm, a Coj;3CrgPtsTa alloy film as a magnetic
recording layer to 20 nm and a diamond-like carbon film
as a protective layer to 10 nm. Furthermore, a
perfluoropolyether lubrication layer was applied by
spraying to a thickness of 3 nm, giving a magnetic disk.
Read-Write Performance (S/N ratio) of this magnetic disk
were a reference disk (Ref) + 0.09 [dB].
Example 2:

A glass substrate and a magnetic disk were produced

in the same way as in Example 1 with the exception that



abrasive slurry (cerium oxi de concentration 10 nass% -
wat er) was supplied and polishing was carried out at a
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processi ng pressure of 80 g/cm 2 (about 7,844 Pa) for
40 m nutes. Next, water was supplied in place of the
ceriumtype polishing solution and aqueous rinse

p?'k&%'@@ow@%s?@ rp@dsgu&eabfaaquabaé QﬁnB@Vprlbﬁgﬁ%Owas

of the te o rpm S sure

o clr s BERote 980 SAaT 1 broath T reL raf B Fig che

the r@lu@me?s@bﬂar atfe tivas rdsuédinghglassf aubstoaghneas 6.2 A.

t%? eSU|t|%%r E% Sdéggék a&Ss“@écZé%sFP fggmtge

resulhtl ng glass subs rate were
sputdedeiatg dedoae aquebssr ateseeppéiahang ob QQGCﬁeQects

Cr flIﬁ]@% R%%%QW& ¥%rPE9ferﬁQhEEn8§stﬂg @gsﬂﬂkﬁﬁg magnetic

Coi sCr PtsTa all oy I'm as netic recording |ayer
to 26 Skm EA§ é?a&llé’ﬁowerﬁl Réfcér oR4filARlas a
proteGhip1@ layer to 10 nm Furthernore, a perf

| uor opol )Atet er lubrication | gyer was a

pl
sprayi ng®t §&SchiSeRESS t6f 23 nﬁlméﬂvﬁﬁg dﬁﬁﬁngﬁFe produced
di skin Ré@d-s\triet @'a@eatsOﬁﬁaE&embSéNlr atiid) the thisption that

TR PSR AR PSS liter PEr aShBus rubng, Palaregiy was
wer e:hplm@diqice;@ 26 oiferdaiebomy 25450 Exanpl Bhd swtfadde

ol o et ey O LT RL09 Pheo 8 aRs0buBULERLR 8586 A.
TheT@@rﬁ@@@-ﬂ@u@ﬁnégngam@nCﬁhéS/@smatpﬁg gfasbe resulting

subsfalRle® 10a%1i8 k2 wRre RRE BUEDER gfpgurface detects
was decreased from 7.8 defects before aqueous rinse

pol E1¥MRd St 4 °5. 1 defects. The Read-Wite Performance
of the rasgubb@gsm@@mebk@ dhaka(ﬁé§né@&b0hlw@reeE@fproduced
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roughness Ra of the resulting glass substrate was 5.0 A.
The Read-Write Performance (S/N ratio) of the resulting
magnetic disk were Ref + 0.36 [dB].

INDUSTRIAL APPLICABILITY

The invention can control the surface roughness of
the magnetic disk by only the polishing step and can
reduce the surface defects. Therefore, the invention can
simplify the production process and can improve
productivity. The invention can reduce variance in the

Read-Write Performance of the magnetic disk.



the processing pressure of aqueous rinse polishing was
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A . The Read-Wite Performance (S/N ratio) of the
resul ting magnetic disk were Ref”+ 0.31 [dB] . Exanple
4 : A glass substrate and a nmagnetic di sk were
produced in the sane way as i gLEI&gple 1 with the
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5. The production method of a magnetic disk
substrate according to any of claims 1 through 4, wherein
said aqueous rinsing solution not containing the
abrasives is water.

6. The production method of a magnetic disk
substrate according to any of claims 1 through 4, wherein
said aqueous rinsing solution not containing the
abrasives contains a surfactant.

7. The production method of a magnetic disk
substrate according to any of claims 1 through 4, wherein
polishing with said aqueous rinsing solution not
containing the abrasives is conducted at a number of
revolutions of plate of 5 to 50 rpm and a processing
pressure of 5 to 50 g/cm® (about 490 to about 4,903 Pa).

8. The production method of a magnetic disk
substrate according to claim 7, wherein the polishing
time with said aqueous rinsing solution not containing
the abrasives is 0.5 to 10 minutes.

9. A production method of a magnetic disk

characterized in that a magnetic recording layer is



slurry containing the abrasives contains cerium oxide.
4 . The production nmethod of a magnetic di sk substrate
w@emeneisng to claim?2 , wherein said agueous SPOT/IB2005/016054
cont ai ni ng the abrasives containg ceriumoxide. 5.
The production nethod of a na@né?ié di sk substrate
according to any of clainms 1 through 4 , wherein said
aqueaumed B 3@ isi0malyneR ikoHieRNtabBLRgtEhacabrdshyeso any
IS m?ter..6 : Ths progugtion met hod of a mmgnetic disk
subStr &8 188 dr &8 Eny of clains 1 through 4
wherei n d8i.d agmeguetiicngisg sabstrenendbrcenmagnehdgc disk,
t he rasi_ves . .cantai . Sur t
prof et Byt 1k Toahc 1S hIEhER peforallf o any of
5 acced@ilng tlo tdwpugh 8l-aims 1 through 4 , wherein
polishing with said aqueous rinsing solution not
contai ning the abrasives is conducted at a nunber of
revol utions of plate of 5 to 50 rpmand a processing
pressure of 5 to 50 g/cnR2 (about 490 to about 4, 903
Pa). 8 . The production nethod of a nagnetic disk
substrate according to claim7 , wherein the polishing
time with said aqueous rinsing solution not containing
the abrasives is 0.5 to 10 mnutes. 9 . A production
nmet hod of a nmagnetic di sk characterized in that a
magneti c recording |layer isformed on said nagnetic
di sk substrate according to any of clainms 1 through 8.
10. A magnetic di sk substrate for a magnetic disk
produced by a production nethod according to any of
claims 1 through 8 .



