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METHOD OF GLASS SURFACE FI NE PROCESSI NG FI ELD OF THE
I NVENTI ON The present invention relates to a nethod of
fine processing for formng 5 concave portions and
convex portions on a glass surface. Mre particularly,
the invention relates to a nethod of glass surface
fine processing in which not only mcroneter-order but
al so nanoneter-order fine processing can be conduct ed.
BACKGROUND OF THE | NVENTI ON 10 d asses _are chem cally
st abl e, MEJAQD QR Gld3SaUREMaBFINE BBOGERY N, and
have excel |l ent physical or chem cal properties. GI asses
are hence suitabl e for use as materials for chem cal
reaction chips, t| cal Fparts and el ectronic parts.
However, since OF SHEREVENIdONire brittle
materials, it is dlffl cult to conduct minor fi nishing
free fFonprsetikdnintandetataspipi ngetpdnel fins ipmesal@r&raﬂ%mng
processing such as grinding 15 and cutting. For
consayaipottiong anidecorivanr pdrtieriss it rey ghfss sughess s, Mpre particularly, the
necessary to reduce processing rate and a high | evel
inverftiqor oddatssitop ethnd qfiegldss suefged fimd. protessmgt inemdfahr ot only
difficult to efficiently conduct mechani cal m nor
midromeshondgr butk % 2005e2983de2 fiahie podoeswrsg canprecmadsdited)
technique for realizing mcroneter-order processing.
In this technique, the surface of a glass which has 20
under gone an ion-exchange treatnment in which the gl ass
was i mrer sed BAGKGROENDS@QFITHEINVENKINON for several
hours to exchange Na  ions present near the glass
sur f ac@lakes ardhehmicudly(ssable dhveed lovhehigimall expinistongdoe &idi¢iy, and
treatnment) is ground to thereby process the surface.
hav2%extel BdMiBiRYcaDfor ThitmichVEYpeiiis. HoBRyes ,ard henceanhableder use as
di scl osed in JP-A-2005-298312 has a probl emthat
materials for chemical reaction chips, optical parts, and electronic parts. However,

since glasses, on one hand, are brittle materials, it is difficult to conduct mirror finishing
free from cracking and chipping by mechanical removal processing such as grinding
and cutting. For conducting the mirror finishing of a glass, it is necessary to reduce
processing rate and a high level of processing technique is required. It is therefore
difficult to efficiently conduct mechanical mirror finishing.

JP-A-2005-298312 discloses a processing technique for realizing
micrometer-order processing. In this technique, the surface of a glass which has
undergone an ion-exchange treatment in which the glass was immersed in a molten salt
such as KNOj3 for several hours to exchange Na' ions present near the glass surface for
K" ions (so-called chemical strengthening treatment) is ground to thereby process the

surface.
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since the glass to be processed has undergone chem ca
strengthening, this glass is apt to develop |ateral
cracks (del ayed cracks) when processed by grinding
(polishing). This 5 technique is hence unsuitable for
nanonet er - order processing even through not

probl ematic in mcromneter-order processing.

Furthernore, since the ion exchange is a treatnment in
whi ch a gl ass i SUMMARY F THEINYENTIONoer at ure nol ten
salt, the processing technique disclosed in JP-

A- 2005Hgwgwer] therfedwapictdascdesed e JRPpRIGR29%1 2 das & prellkm that
whi ch wit hstands the high 10 tenperature. The techni que
sin¢rethe gldsaty ke prootsbehhashatergonhchentiead atrenegthening, this glass is apt to

troubl esonme. Accordingly, an object of the invention
deviebopt latepal avaadte (delapdhwacksf whbmpmocessad bagginfinge(polishing).  This
processing in which not only mcroneter-order fine
techmiguessi impcbutnsaltside foanoaeteterarder pfdacesiny @vers sthrogpgh  not
can be easily conducted. Nanely, the present invention
probniasis &t microseh-otdangrorgssignd is relates to 15 the
following itens (1) to (6). (1) A nmethod of gl ass
sur f ackurthienfofe! Giars shadoi @xcliangsiing acotoRMexn wideh iaoglass is
on a surface of a glass containing al kali-netal oxides,
imh&gedvitt Hdébhcempeiatird gnol&nssaRpthefpre@adin® technigue dacksed i JP-
first region adjacent to a surface of a second 20
A-209912983 YhirebessBattd the appiecaCionViexXa paadk oichwwlithstands the high
protective |ayer; a step of renoving alkali ions from

tendpafatgbl f ABStedhnijhieh&re BAda pRBIMN thaBsith@RredfméR iPKbitdesome.
the protective layer fromthe surface of the first

r egi oNAccoddielgly, ansdtget Aff RO lihedmkiog it he ppovili@aemetholi N glass
second region fromwhich the alkali 1ons have been

surfa@8@e hradedsih P En SWHitR GOt Bhlyt Mecrbinkt-ofREiIAR Proed¥sinii tah also
the protective |ayer has been renoved.
nanometer-order fine processing can be easily conducted.
Namely, the present invention is based on such findings and is relates to

the following items (1) to (6).

(1) A method of glass surface fine processing for forming a convex
portion on a surface of a glass containing alkali-metal oxides,

the method comprising:

a step of coating a surface of a first region adjacent to a surface of a second
region which is to be the convex portion, with a protective layer;

a step of removing alkali ions from the surface of the second region;

a step of removing the protective layer from the surface of the first region;

and
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(2) The method of glass surface fine processing
according to (1), 5 wherein the step of renoving
al kali ions fromthe surface of the second region
conpri ses exposing the surface of the second region to
an acidic liquid. (3) The nmethod of glass surface fine
processing according to (2), wherein the acidic liquid
has a pH of 5 or lower. (4) The method of glass surface
fine paotesyimdishivg dhelbwrtpace fdhg secpod spgonfiromm which (hg)alkali
wherein the glass is a doughnut-shaped gl ass substrate
ionk dvaverhgeretanovediagh .thg S)rfabheofribe fiod redioy [fess whiehf theeprotective
fine processing according to any one of (1) to (3),
layehigaséieen tameovglass is a slide glass. (6) A nethod of
gl ass surface fine processing for formng a convex 15
portio@)on a siihé arthodf ofaglgssassiacefinei procgsiag ketordimg @l (1),
oxi des, the nethod conprising: a step of coating
whereirf ahnesteq)f ofa rémosihg raklofomnttom the sarficegbd nhaviseandaregion
adj acent to a surface of a second region which is to be
corApiiRB ¢eposiRr the eurfaceiof theasecqaidatgiohity en hagrerliqudd) a step
of renoving alkali ions fromthe surface of the second
regi ong3)a st epTid nfegiBavom@aéshQrpicotfiet proceskiay eiccdrdidg to (2),
the surfaces of the first region and the third region;

wharth e atidR 10fui@hid S BOS bheyweddr f ace of the second
region fromwhich the alkali ions have been renoved

and t h@gsurf aceige ffetHodeofl flasst surf@é Fmedptdcedskiag tdatdding to any
region from 25 which the protective l'ayer has been

oné MYy ad (33 wies@h (ﬂlhéqgla&olstdq@odgrl}}{@tnéﬂaﬁéﬂ gBkashshbe fBF agnetic
fine processing not only of t m crofet er order but

diskl so of the nanoneter order is possible, and the
occurrence of

(5) The method of glass surface fine processing according to any
one of (1) to (3), wherein the glass is a slide glass.

(6) A method of glass surface fine processing for forming a convex
portion on a surface of a glass containing alkali-metal oxides,

the method comprising:

a step of coating surfaces of a first region and a third region which are
adjacent to a surface of a second region which is to be a convex portion, with a
protective layer;

a step of removing alkali ions from the surface of the second region;

a step of removing the protective layer from the surfaces of the first region
and the third region; and

a step of polishing the surface of the second region from which the alkali
ions have been removed and the surfaces of the first region and the third region from

which the protective layer has been removed.
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cracks and | ateral cracks can be di mnished. 5 BRI EF
DESCRI PTION OF THE DRAWNGS Fig. | is a flow chart

showi ng the nethod of glass surface fine processing of
the invention. Fig. 2 is a schematic view of an exanple

of glass surfaces, the view illustrating a second
region to be a convex portion. 10 Figs. 3(A) to 3(E)
are schematic views illustrating a section obtained by

cut ti ndcedrdimg tohtbe linventibh, glasd swfacEifge @Focdshieguiodwmly of the
showi ng the glass constitution obtained after the
micresptec tarde Bttehs shthemanometeg.order iFipgssidle] sndatlechematng of
vi ew of anot her exanple of glass surfaces, the view
cratchkd aisltlat@tadl otachs samderdimimgliedn to be a convex portion. 15
Figs. 5(A) to 5(E) are schematic views illustrating a
section obtained by cutting along the line V-V of Fig.
4, the views showi ng the glass constitution obtained

after the rBRPEFIDRSCRIEPRONOMTHIDRAWINGSig. 6 is a
perspective view illustrating the constitution of a

sl i de Bigasss a BoRAUEREhHYink e ABIHIAGS efasObdfRe Tk hasc@ssing of
fine proceSS|ng of the invention. 20 Fig. 7 is a

theSB&dnkiopal vi ew showi ng a section obtained by cutting
the slide glass of Fig. 6 along the line A-A. Fig. 8

is an ppl ar ged SHBAAR 'V%W'&V\érpfex&ﬂﬁep@glaﬁ stiiffbes,/ the view
surrounded with the broken |ine eV|ewshovv|ng t he

111u§ltr§t§rf‘g @iec%’dfe?ﬁﬁtb%@%coﬂv& $brtiSh.i S @ perspective view
[ustrati ng he constitution of a glass substrate for

rmgnetF s. (gﬂb g(?l)'faﬁéj s@entde ﬂ@@?ﬂﬁlsﬂgtlﬁ%ﬁ_ss%c@éi{ bBGfhed by

fine pr I nventi on IS an

cutﬁ erog %é&t&eﬁﬁm 6f ¥iY B VSRR t‘BthﬁiSQ E6hsB¥ution obtained
5 T

after the respective steps shown in Fig. 1.

Fig. 4 is a schematic view of another example of glass surfaces, the view
illustrating a second region to be a convex portion.

Figs. 5(A) to 5(E) are schematic views illustrating a section obtained by
cutting along the line V-V of Fig. 4, the views showing the glass constitution obtained
after the respective steps shown in Fig. 1.

Fig. 6 is a perspective view illustrating the constitution of a slide glass
produced by the method of glass surface fine processing of the invention.

Fig. 7 is a sectional view showing a section obtained by cutting the slide
glass of Fig. 6 along the line A-A.

Fig. 8 is an enlarged schematic view of the part of Fig. 7 surrounded with

the broken line, the view showing the state of surface ions.
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5 glass substrate for magnetic disk of Fig. 9 along the
line B-B, the view showng the state of surface ions.
Fig. 11 is a graph showi ng the rel ati onship between
| eachi ng depth and each of imersion time for glass A
and the pH of an acidic liquid. Fig. 12 is a graph
showi ng the rel ationship between the pH of an acidic
10 liquid and | eaching depth in each of glasses Ato D
Description of Reference Nunmerals 100 Slide glass 210
and 510igdns expepepettienviewsllagaitiag thesqmsDomiond apglassi substrate
400 d ass for magnetic disk 711 First region 712
forSmagmdicr éigk gmodited bfhihedmethgdoof glags DETaRELER processing of the
DESCRI PTI ON OF THE | NVENTI ON The net hod of gl ass
inventiérace fine processing of the invention will be
expl ai ned bel ow by reference to the draw ngs. However,
t he i nFantlioos aalwldrgedehetnetic censoft secttian dbedingl by vuttiag the
to the drawings. 5 Fig. 1 is a flow chart show ng the
glagekittraef foglmamesadisacs KFiphe afungct®s dinedB-0, thé Rew showing the
invention. Fig. 2 is a schematic view of an exanpl e of
staf FSarfaeyibaces, the view illustrating a second region
to be a convex portion. Figs. 3(A) to 3(E) are
schemaFicC 114 £¥&aph |shcb*.$1'h? ald RGBSR betNeeR Plashing deph and each
cutting along the lien I'll-11l1 of Fig. 2, the views 5

of FaWste tihefdlodis ACash pMIdFan adibicaiqued after the
respective steps shown in Fig. 1.
Fig. 12 is a graph showing the relationship between the pH of an acidic

liquid and leaching depth in each of glasses A to D.

Description of Reference Numerals
100 Slide glass
210 and 510 Convex portion
220 and 520 Concave portion
400 Glass for magnetic disk
711 First region
712 Second region
713 Third region

DETAILED DESCRIPTION OF THE INVENTION
The method of glass surface fine processing of the invention will be
explained below by reference to the drawings. However, the invention should not be

construed as being limited to the drawings.
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First, the enbodi nent shown in Fig. 2, in which a
convex portion is fornmed in a second region 712
surrounded by a first region 711, is used to explain
the nethod of glass surface fine processing of the
invention. In the nethod of glass surface fine
processing of the invention, a glass such 10 as a thin
platy slide glass or a doughnut-shaped gl ass substrate
f or nabiget iica dbwicha shopwiepaheethod of glass apfage Gine piidvessing of
glass 700 has a front surface 710 and a back surface
the7igOentimm. shggm? ism ShgmaB¢ Ajew afidn ecxampiensf gassl eafteslee view
of al kali-nmetal oxides such as sodium oxide, |ithium
illuetcatiiey, a acvdng at@ers taube axdodeex péréof.r oRils.s1(A) ac 8(E)Léresthematic
the glass 700 has a first region 711 and a second
vienve il estrai i@ a acjtmaabtaiticl tyheutfing slong el loen ITILIT oABigs Doiva views
15 in Fig. 3(A), alkali ions are present around the
showig@tths @idsaeenaftutidie obladird afR0.thAlrtdpettiie stbiest shons iarkg. 1.
shown as the alkali ions in Fig. 3(A), it is a matter
Fir&f the @eitedirhéidshd e iraFigad i in wWiaEsa a6meveR Portesdnis fomedd i8S second
belng limted to Na+ ions. Furthernore, in Fig. 3, Na+

regiddN®12 Sl §ldedvbyas fikdt rbfiey 78N eiPaRIeBtexiphin ithedethod of glass
arrangenent around the surface, for the pur pose of an

mnﬁ@éﬁn@Bﬁﬁk§£ﬁﬁﬂﬁﬁ@nﬁ£nﬁ&ﬁ presence of alkali ions.
However, it is a 20 matter of course that the nunber

and ar g esErtd (gl %ﬁs Kt thed SRSp 1‘%@&%‘1'11? of@lle f‘ﬁ%xﬁ%s b gURE such
as being limted thereto. Subsequent as shown in

as g Bin 6B slidR 18]I Gla 436 }Hlﬁy hlga%e@ gq’a%§'sﬁ§§ilrafc@%r%ﬁgde%c disk is

formed on the front sur ace O of the glass 7

prephied ‘Pilrétt(é’[@;%ﬂghy THRBIERE 10 hkfa o RIRHERL PR tm kshHch 720

tep; step 62 maski ng step 1 ncludes a coating

as s‘Ho% 1npfflg tAHER 15X RAS WF %llﬁ%h Sﬂetald&M§+so§ﬁgﬁ At sodium

st ep, i ba I ng step. A detal expl anat i on

ox1#j§ lﬁﬁluﬁpl)#lg@’sand Ofa%%:i{lﬁihmfléié'“ ArHeSt %@hﬂfﬁ% 119 fife gﬁ% €00 has

ront surface 7 | ass a spln coater

a ﬁpsrt rQ orr Y ﬁ%@g séﬁfo%ﬂtrla 8n ﬁ/tl g?‘éﬁc‘?}g gﬁé’gﬂ% }e%tcheﬁﬂ .As shown

resist- coate e resi st

in f(lg rﬁ{%l? alfi Biont 51%) Tes Etear{u?lﬁ{ 1%1% flofit Ed}ga?e of {hr %@%3?325* Wiy tﬂough

(exposure e case

Na¥ 8k Sfe shbi§ a@rtl?éaal\wﬁ fdhs rl]l?%lg. 3(A), it is a matter of course that the alkali

ions are not construed as being limited to Na" ions. Furthermore, in Fig. 3, Na' ions
are shown as if they are present in linear arrangement around the surface, for the
purpose of an easy understanding of the presence of alkali ions. However, it is a
matter of course that the number and arrangement of alkali ions should not be construed
as being limited thereto.

Subsequently, as shown in Fig. 3(B), a resist 730 having a desired pattern is
formed on the front surface 710 of the glass 700 by photolithography (hereinafter
referred to as masking step; step 620). The masking step includes a coating step, pre-

baking step, exposure step, development step, and post-baking step. A detailed
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5 been exposed to light is dissolved away. In this
case, that part of the resist which overlies the front
surface 710 of the second region 712, which is desired
to be subjected to the renoval of alkali ions
(hereinafter referred to as alkali renoval treatnent),
is exposed to light. On the other hand, in the case of
a negative resist, the area which has been exposed to
explaggttonrie amfallows CoAsresjstefhitid ys apphied tqpthe twhote fring suelg¢es?10 of the
whi ch overlies the 10 front surface 710 of the first
glase JDOwithl 4 spinh¢aakerics byospralesg extihg step).s Ubijbsedquedtly,othe resist-
al kali renmpoval treatnment, is exposed to light in this
cogted gzlasSuidslagteeintd yolidifie tigl asst 1p-bakimge ktehps Tind eesigonie then
the exposure is inmmersed in a devel oping solution to
irradiaeey evithgght (ixpearss@py Patie ke bfepssitdvestesifd eheadrexpwhich has
step). The glass 700 is then heated (post- baking step)
beé¢megoded té digheidlsdlvedl awmse IHSBd dade,t thet fav @lf asresist which
step. As a result, a 15 resist 730 as a protective

oveéri¥€thel flork etidfR@ 700 dflfige Secort replonfl ACewhikd i9Uedifed t be slibjected
resin 711, which is not desired to be subjected to the

to @Ko vaP 3P ullalit io8R (R hafte@ Srefei@ANoi 43 4Tk&li rerdd\B treatment), is
Techni ques for the step of form ng a mask on the gl ass

exﬁd&@& td BEIR. a0R th@bthet haAdt BothE Qa&%@e@&ﬁ%ﬁ@ﬂ“ﬂle AelseewhRN has

al so be made of nanoi nprinting or an easi er

beérﬁ&ﬁ)@h&ﬂ% light Wh4ihs. @ G&E@qd@ﬁﬂ% riﬁat%?teéfi tﬁ@?esﬁ? %1&‘1roverhes the

chem cal resistance, such he so- | ed Kapton

froh®B&fack 7 18PHt !h@cﬁlrstore%ﬁfnt 70f e @ ﬁ@tsde%HEé 3¢ %e su d]ected to the
Subsequently, an alk renoval treatnent is conducted

alkhal} rmt){;zﬂ tRh iRt i %Qﬁoseért@ hgﬁt"ﬂ‘&ﬁ% Jaﬁ@mgd%ec{tfeﬁg the §1ass 700

surface 710 side o ss 700 as shown

whidl l?a@a\]\n@é%ene Mb%ﬁf "?J 1&&9@&! g ﬁe%%pﬁé‘ 013{151‘?% remove the

renov atment “i nclude inmersion I n wat er an
] I
SRS 01 L MBS AR 6 o
balﬂﬁggfégggf fodrem(z)\/%1 'ﬂlaa 1ged th He VL6 ﬁ)lgnlhéféﬁ OfAéjé) fésﬁlt a
UrIC rochloric, or oxa I C acl

rest't )75 G’ 5? a ?rotgé‘[ﬁfqu)l;gr 9{1 fo%m@& 'og R ﬁpnﬁu}fabg 7 S(‘]f ]pisl heq{rstt I%Slgnﬂ 1,

rogen su or s urous
whgc%sps not desired to be subjected to the alkali removal treatment, as shown in Fig.

3(B).

Techniques for the step of forming a mask on the glass substrate are not
limited to photolithography. Use may also be made of nanoimprinting or an easier
technique in which a tape having excellent heat or chemical resistance, such as the so-
called Kapton tape, is applied to part of the glass surface.

Subsequently, an alkali removal treatment is conducted in which alkali ions
are removed from the front surface 710 side of the glass 700 as shown in Fig. 3(C) (step
630). Examples of techniques for the alkali removal treatment include immersion in

hot water and exposure to an acidic aqueous solution (e.g., sulfuric acid, hydrochloric
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(leaching). The alkali renoval treatnment can be
conducted: by imersing the glass 5 700 in hot water
having a tenperature of 60-99C for a period of about
from20 mnutes to 20 hours; by imersing the gl ass
700 in an acidic aqueous solution having a pH of 7 or
| ower and a tenperature of fromordinary tenperature to
99C for a period of about from 10 seconds to 1 hour;

acidy oiliceagidsinalgict anid, gihesishorio0acich citrivi aghd, tee mptneet of bydrofluoric
hi gh- hum dity atnosphere having a humdity of 60-90%

acilRHnd retlfaric emplzo dtlonies onfoxelie 260Cor1 @ nfigtura of duylwdhlofic facwhand
1 hour to 10 days. In this alkali renoval treatnent,

nitat kezld) dorte an( Bleidic eamori @.¢.hihsdegho diutfetet pr pubseut avedrgas)
the front surface of the glass 700 diffuse away

(leddhéegdf r Dhe atkdlipenbonistrédtmenineni e coasluerd: bpiimaerdihg thef glass
ion has a far smaller ionic radius than the Na+ ion, a

70@ onipstessértav Bigraasmpéraans bf 60-997E 8 Ja pruiod ofisbdu dfonc 2 s6Elites
by chem cal strengthening treatnents does not generate

to 2Mhére; By dithersing fike glagsI00h ahhRidid agRolddsol@fon hdving a pH of 7
chem cal strengthening treatnments, 1ons larger than the

or iowes antliaGbmperdeire 8f frbmsadinamenpenairald YoOE d pertod of about
thereby strengthen the glass surface. In contrast, in

frofnh €0 dkdoalis td € mval orttrﬁ@tdﬁasemg,thé @nSs 0B Itb @rhisiedinpe@ure high-

i ons whi ch have diffuse away cone in to thereby

huthRigedtmbihett RSsnSH hideRtytIfidotd®6 RENGhd 8 RéBpdriturd HR60-200°C
al kali renoval treatnment not only causes al kali ions

forPd BRI oMBdh T MBuwIHAEE dg f 26 hib QIKANIf leHDQaleM@¥ment, alkali ions
therefrom but 20 al so erodes the surface. Consequently,

(N&'T@n§ YA WbbEinBSprURAe heRNBe it 3hMAlel of theE%31700 diffuse
treatnment and the regi on which has not undergone the

awdy KRkdfrdre TN rotbhE B e inGANEad O Fhdef @E HMiclll B3 far smaller
t’hi ckness as neasured fromthe back surface of the

ion®t! A8fs thabhBE RiaOkdh, akbﬁgﬁ%ﬁ@@%&@@ﬂeﬁﬁle? ség"g‘h&ha &t caused by
undergone the alkali renoval treatnent ha a smaller

chegrlli@ﬁ%tr%ﬁ‘étﬁ&ﬁﬁgﬁeat%n&%%??n&fgtegéét%qnttﬂg FENEIFLEADUISEE glass

fromthe back™surface o 8 the glass, than the first

706.e%O%eﬁﬁéalmﬁk&giﬂézﬂﬁﬁgnﬁéath‘l@%r smelg}%e; @Lulf ahé iERTWRh have
ally, al kal | I

treatnment. | nci dent the term renova

difﬁ@&?&ﬂﬁnééhega%?%o%tin ?&ﬂ!e%? sftengthen the glass surface. In contrast, in

the alkali removal treatment, ions smaller than the ions which have diffused away come
in to thereby render the glass surface brittle. Incidentally, the alkali removal treatment
not only causes alkali ions present near the glass surface to diffuse away therefrom but
also erodes the surface. Consequently, the region which has undergone the alkali
removal treatment and the region which has not undergone the alkali removal treatment
come to differ in glass thickness as measured from the back surface of the glass.
Therefore, the second region 712 which has undergone the alkali removal treatment has

a smaller glass thickness, in terms of glass thickness measured from the back surface of
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treatnment in which alkaline earth netal ions also are
renoved. 5 Subsequently, the resist 730 overlying the
front surface 710 of the glass 700 is renoved with a
solvent (hereinafter referred to as mask renoval step
step 640). As shown in Fig. 3(D), alkali ions remain
around the front surface of the first region 711 of
the glass 700, which has been overlaid by the resi st
thd 3ass Thieanf thentirs uegian e’ 111 vhich hhe ngk asdergofe fthorlkdli cémoval
the resist 730 has been 10 renoved is then polished
treagnery. a pol i shing machi ne (hereinafter referred to as
polishing step; step 650). Although the polishing step
descri heddabhalye thaytecransilkili abmona pohtneht'ngoesmep,exciude a
may i nclude two polishing steps (first polishing step
treatiflers &€ ohithpiitalinb efth sik@pjons alfbargehiosbd.ng st ep
i ncluding two polishing steps is explained below 15
The fi rSsibsqe@bntBhitiedreSiEETB0 @/eﬁlﬁi’m@uﬁé frdntusirfage A10 of the glass 700
pol yuret hane foam as a polishing pad. Polishing
is Ecmlict ivettSa bd1odrd gﬁerbﬁi‘a@ﬁé}freﬁr@@ hd 8hinagk EmovalstefGlapdidoy  As
cerium oxide and RO water. The gl ass substrate which

shb@# in! REke BAN 8lkk R €orfsi rehinR@birkith® Grofit §Rfack 8f thATRESEEIon 711 of
successi vely in cleaning baths of a neutral detergent,

thPHIhE WL Shich!HR\bedr SRPRRIK that&piesg., and | PA (vapor
dryi ng) respectively to conduct ultrasonic cleaning 20

and dr YihRGronPYRIRIUEIN bi¥the (S FOD i whpdh thB&e§@&MBO has been
pol i shing machine as that used in the first polishing

refb & i $hen li§f'i:é%1dus\ﬂ.igt @gﬁa&ﬁr%%ﬁ’élﬁnef@'gte%ﬁﬂ%g rd¥8%kd to as polishing

(pol yuret hane foam, an S po ing machine is
1S &8, k§oyconduct the second polishing step as the step
Sf%f %1rf%r-polishing the main surface. 9 The second

pol i ShiAﬂﬂmﬁglg B}e: g(%lﬁﬁgrlgus%pegesgﬂf)e& Elg)v@%%p S6nshh f?(g ope rpé)%ishing

pol i shing t in'surface obtained int
<Ol 0 8, OGP SUREURAIIOU, ot ins )
T(l)lptp@iiﬁliﬁg 5[1315 [Rludnty tfw%cﬁolilgﬁ’i\llk p&is explained below.

The first polishing step is conducted using a polyurethane foam as a
polishing pad. Polishing conditions include use of a polishing slurry including cerium
oxide and RO water. The glass substrate which has undergone the first polishing step
is immersed successively in cleaning baths of a neutral detergent, pure water, IPA
(isopropyl alcohol), and IPA (vapor drying) respectively to conduct ultrasonic cleaning
and drying.

Subsequently, the polisher of the same polishing machine as that used in the
first polishing step is replaced with a flexible polishing pad (polyurethane foam), and

this polishing machine is used to conduct the second polishing step as the step of

mirror-polishing the main surface.
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surface roughness reduced to, e.g., about 0.4 to 0.1 nm
interns of arithnmetic nmean 5 roughness (Ra). As a
polishing slurry, a polishing slurry including
colloidal-silica abrasive grains (average particle
di aneter, 80 nmor smaller) and RO water is used. This
pol i shing may be conducted under a | oad of 100 g/cn®
for a polishing period of 5 mnutes. The gl ass
subst r dithe satindhpdiiaking Rberigonelucted feethepiirgask iof polichisd thp flat
is 10 i mersed successively in cleaning baths of a

miigurfate disthiedentthe st @olisliing stebRA refose praeRy without fail while
al cohol ), and I PA (vapor drying) respectively to

m&iptathied thel flatasRMifche Inganistgfacead @ ybta@. a hilrrbhiserface having a
polishing step, the glass of the first region 711,

sukfhdeC FoudBsesd @bducder @onabsiie altk@.1 nke D wdns tofeditifétic mean
is polished nore deeply than the glass of the second

roti @@l (Rah2, AWh pbliflase YRES! gog@ishh@ Al ihcl @B Vadlloidal-silica
treatnment. As a result, the 15 rel ationship concerning

abfsRRSgrhink ¢Nese PRESEVEEMmAL 80 A radnfdlel) HRIMRAater is used.
treatmment is Teversed. Nanely, the second region 712,

Th‘é‘%b&ﬁhﬁ@%&wg@ ESRRRteH A& XR)all oF @ U@gﬁéglz fof §3bT8he Period of 5

hes tO0 have a larger glass thickn In terns ©
Inﬁké§s t hi ckness as neasured fromthe back surface of
the glass, than the first region 711, which has not

uncergans s AP LA, ASORIR e SSRIOMIT e
imRRFRAIsRELIRAY G S&Ring! P&hé" df2h ! neut g%{%ﬁ%eﬁgé@%% 'd&theP,f IPA

an area near the front "glass surface o

FERPTNERN, Y e A RO B o RO i
wBOOERE (L0630 SRRl D O B0 AR g
o530 SRR, T RoBERE ST R0 B B4l o e
S L L R R OB Rk R, e
A ER P 28T RAbat 530 ki g
reversed. Namely, the second region 712, which has undergone the alkali removal
treatment, comes to have a larger glass thickness, in terms of glass thickness as
measured from the back surface of the glass, than the first region 711, which has not
undergone the alkali removal treatment, as shown in Fig. 3(E).

In the glass 700 which has undergone the second polishing step, the alkali
ion concentration of an area near the front glass surface of the second region 712, which
has undergone the alkali removal treatment, is the same as the alkali metal ion
concentration of an area near the front glass surface of the first region 711, which has

not undergone the alkali removal treatment. The concentration of alkali metal ions can

be determined by examining the glass surface by X-ray photoelectron spectroscopy
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section of the glass with an el ectron beam

m croanal yzer (el ectron probe m croanal yzer; EPMA). 5

In the nethod of glass surface fine processing of the

invention, the front surface of the region which is

subj ected to the alkali renoval treatnent (second

region 712) is eroded and becones brittle due to the

al kali renmoval treatnment, and this region 712 cones to
(XPHveectranspdcepsdohy dknebsmichhanalpss (BHCAN). wHihehcdnaentragion of

undergone the alkali renoval treatnment (first region
alkdll h)etalHomevar also bi sleteninaied efsem raelizt pofihditained By examining a

reversed in the subsequent polishing; the region which
sectias ofithie glasd evithameel¢di@ndlelal micraaaalyyal(electeat pbe n{ifroastlyzer;

region 711) cones to have a smaller thickness than the
EPMRQI on  which has undergone the alkali renoval

treatment (second region 712) through the polishing.

Thi s phetheeatasd o$ gidst sitfadeatihee ptoResidg sliheginn@d@dnbyhe front

t he present inventors. Althougﬁ t he mechani sm of the

surf20€e B0 R R oRashiBRs fdRitedl taahelalkel rethbvil rehintint (@cor®l &dion
presuned. The regi on whi ch has undergone the al kal i

712)8enAkd bh@ BEdHRNs HrRES aidito heGIQM réhéVall t%ealtrﬁeﬁthaﬁsa@ fRgion
that the front surface thereof has been eroded and

71?@&95@%0 Ravet 4 k@afstethiknbdehh Kl teglddMURh Ha% %tt WBB&rgone the
and this region shows el astic behavior in

alkﬁP@&ﬁMﬁFeaﬂﬁédts(lf'i'rﬂgre f()ﬁs‘l‘lllt)' Nowbved, i ftlﬁEErYk%@ réthlonshlp is
pol i shing rate. Cbnsequent Yy, the region which has not

revl‘:i@gjd3 Y e sdﬂgg(ilféhk gbl'lsh'ir?g"q}{@ ke dib @ B had hbtr %de?ﬁﬂlb QHe alkali

I's 20 polish I arger amount with the slurry.

renlotvalht"i‘éatﬁgﬁt Rt G8EhAI7 e Sl tolHae di dufat g@?ﬂﬁ&neksnthan the reglon

t hi ckness obtai ned through the revers from severa

which MBS &x{aefgr%ﬂé i a!léaﬂeienfd%ﬁl %é}ﬁéfxt E%Eﬁ‘wne%?“g '7f1§)eﬁﬁ5‘&g% the

resulting fromt renova

polﬁﬁﬁgd' ‘Tﬁﬁt Hif Eﬂo*?ﬁg aﬁf?%@ble@o Qﬁﬂgﬁg rﬁeﬁfetqftﬂ? ﬁ?%erft%v%%?ors

COﬂ regi on surroun

Aﬁﬁ%gﬁ@%%&éc}aa}ﬂ%\%%é?ﬁqteﬁth'éﬁorﬁgﬁo'&,n sQbt B&% el@édét@d’ ‘?Hé fo%“llﬁ'g is

e case ere a
preglﬂﬁdéag g "Iglge < gl%?)c %%}1 I}%st ﬁl?(%lgr] 7%1% 1&1[351? rr@rﬁ?ﬁeﬂ lgﬁea'i%@rﬁnﬁecond

reg10?13712) is in the state that the front surface thereof has been eroded and become
brittle due to the alkali removal treatment, and this region shows elastic behavior in the
subsequent polishing, resulting in a difference in polishing rate. Consequently, the
region which has not undergone the alkali removal treatment (first region 711) is
polished in a larger amount with the slurry. It has been ascertained that the difference
in thickness obtained through the reversal is from several times to tens of times the glass
thickness difference resulting from the alkali removal treatment.

In the embodiment described above, a convex portion was formed in the
second region 712 surrounded by the first region 711. However, the method of the

invention is applicable also to the case where a convex portion is formed in a second
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as shown in Fig. 4. In this case, aresist 730 is
formed on the front surface 710 of the first region
711 and third region 713, which are not desired to be
subjected to an alkali renoval 5 treatnent (see Fig.
5(B)). This glass 700 is subjected to an al kali renoval
treatnment to renove alkali ions fromthe front surface
710 side of the glass 700 (see Fig. 5(q).
regob d &g ireenpbsed hehecenawil atjazdo toadirstyegign 7hé and athird region 713,
surface 710 of the glass 700 is renoved wth a sol vent
asfbeen Filjg. 6(D)). Thereafter, the front surface 710 of
the glass 700 from which the resist 730 has been
r emovedn itss gask| siesidt 738sis formedwintthe frhet siekondl ¢ elfhe first region
712, 10 which has undergone the al kali renoval
711 rapdtthizdtregico T@3, whichawve nat desirgé no dleasbjecteliitolanedkalt feamoval
the first region 711 and third region 713, which have
treddient (wde Fg0 3€BY)he Thial dkak 700 eyubidctedrie ah nikali. redocainseatnent to
portion is thus formed in the second region 712 (see
rethb @ alkblE)ipns fromt thie Sfremsarfats 010 tside dfoht @lass F7OPh@ED FRNGHC)).
occurs as in the enbodiment described above. The front

Substigham®y, e rekiet 7300 veflyingithd frost i@ ®ef the gldie 706 is removed
al kali renmoval treatnent (second region 712) is eroded

withdsdieapmee Mgl 3D)e duRrdagiet, Mg frahtksdkfiacd @1PY¥AIhe glass 700 from
treatment, and this region 712 conmes to have a smaller

wHidH Gk @SS 78D &8s b remBRPRDoVHEN MavereRat, thiNdbesEiPRGion 712,
the al kali renmoval treatnent (first region 711 and

wHidH hs rRdk@Bne 183 -alldAVVEN S val (thlafindrl] 6441686 S0 NRvatd Mg Blass
is reversed in the subsequent polishing; the regions

thi¥kHes HAARe NRY rdfEIEy SORG i@ Rbisal 713! eARYlavE heAhdRRone the
(first 20 region 711 and third region 713) cone to have

alkali SERbV A" trdath &N AScIRaR pbfon 8 Ih@NfoMkE i tH@&cond region 712

undergone the al kali renoval treatnment (second region

(seb1B) INEPUINL TG R §RLNGe f@lcﬁfgﬁ% Fi@nofiehdh Z?‘)c(c:)li}rs 3 in the

perspecti've view illustrating t onstitution

ern?biii‘ﬂ?eng H@s%ﬁbec?@oo@%o?ﬁﬁ@f}o}?tysu}ﬂa@e 5‘199[1:1? 8&1@{ }Ngicg?isc‘ i\%)%cfté'ﬂctg the

I né processing O e I nvention.

alktﬁﬁ gtﬂ'élle?% lé[re\gé}lg%ﬁé[ S(gl%\ﬂl%? ge g"i‘%ria Zﬁc?lnlg %{(ﬁ%ﬁ A e cB¥e S HiiftleMhe to the
alkali removal treatment, and this region 712 comes to have a smaller thickness than the
regions which have not undergone the alkali removal treatment (first region 711 and
third region 713). However, this thickness relationship is reversed in the subsequent
polishing; the regions which have not undergone the alkali removal treatment (first

region 711 and third region 713) come to have a smaller thickness than the region which

has undergone the alkali removal treatment (second region 712) through the polishing.

Glass
Fig. 6 is a perspective view illustrating the constitution of a slide glass

produced by the method of glass surface fine processing of the invention. Fig. 7 is a

12
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line A-A. Fig. 8 is an enlarged schematic view of the

part 200 of Fig. 7 surrounded wth the broken |ine,

the view showi ng the state of surface ions. Exanples of

the slide glass include alum nosilicate glass, 5

al um noborosilicate gl ass, soda-line glass, and

borosilicate glass. Especially for use in

bi ot echnol ogy involving DNAs or the |like, borosilicate
sejonslsviéew shewehgrarsedtion Biirinsd by cattmgghaslidenglgssorfiftiai halong the

gl ass conponents which, for exanple, include 90-95% of
linSiAC8, Fig % sfanBaddged s&eﬂr%iofvid\lazexheam R0®of ¥o%. Of surrounded

A1203 in ternms of % by mass. In the case where a slide
withlths brokert links ehd viewyshdWwasgith¢ sigteanf Dfadesoy oduced, it is

preferred 10 to regul ate the content of A1203 so as not

t 0 excEesnPled% by mnhss, slidecaydss t hmclydassalumicsstlicaes iglass,

adsor bed-wat er anobunt in proportion to A1203 content.
alutfigotrosilécagd plass, Bada-Amei gada) end bedokilitatandasst t Bspeeiatly for use

preferably 90% or higher. The refractive index of the

in Shibtdehr@lASS ihvolPhef ENAN Yorl (1Rl - likeD Jotbsilicat® agiusse ds preferred.
the e-line (546.1 nm as provided for in JI'S R3703. 15

BoAsilRARVlads'miy Bont®in d1E ®hipdferth adhschl 96 Hasnple, fih€lBde 90-95%

surface 110 and a back surface 120. The front surface

of $it8), 81794 BERSD], 883 -9casTNLE) i@ §.02- 109 BE AV ,CANME of % by mass.
form ng region 111 and a peripheral region 112.

In ﬁl@ QU WHRerEaBlide’ glathRr GRRAN Rthe SiMY %@Iﬁ@rlgbflﬂqu&%hﬂE‘ pﬂelférred
has convex portrons 210 and concave portions 22

to RAVRILEL rl:oﬁf?:hff@fj Al? t ﬁeas”i%t hg ‘@x@cﬂfed%1 ?‘%Sbys Hfaﬁ@q)%cafds@ ?he glass

processing describ above. In IS s I de 'gl'ass 100,
mckﬁ?esqh B&ﬁ@é@@aﬂef‘aﬁl&\ﬁﬁlmgﬁ% ﬁfhtbhﬁz tportions 210

and concave portion 20 IS pre erab y sever al

m cro f ortt?

al kal F?%&;ﬂ%dgrgl&st}ﬁgﬁaznﬁggg near ?tﬁa nc% t sur ggg orHiEher.

Tﬁéqf%fﬁgﬂ"ye%d hl%'gflde gljags 18P ir;?[ 1508, ﬁaxgﬁer?ﬁleﬁﬂl?ed with the

anount of t onent an area near

e-h}glég%mﬁé?]g@@gvgfed? GRIRSY, portl ons 220 as shown in

ncen |on o al kali 25 netal ions can

be det g g]i&e\gx? uPlfng g the RNOPRL 96b 10 2 FRHTSLAZEOP Hd a back

W th an
surface 120. The front surface 110 of the slide glass 100 has a concave-convex

forming region 111 and a peripheral region 112. As shown in Fig. 7, the concave-
convex forming region 111 has convex portions 210 and concave portions 220 which
have been formed by the method of glass surface fine processing described above. In
this slide glass 100, the difference in level between the convex portions 210 and the
concave portions 220 is preferably several micrometers. In the slide glass 100, the
amount of the alkali component in an area near the front surface of the convex portions
210 is almost the same as the amount of the alkali component in an area near the front
surface of the concave portions 220 as shown in Fig. 8. The concentration of alkali

metal ions can be determined by X-ray photoelectron spectroscopy or with an electron
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ray m croanal yzer as stated above. Incidentally, the
concave portions 220 each are intended to hold a
sanple to be exam ned. Although the slide glass 100
shown in Fig. 6 has three regions (concave portions)
for holding a sanple, this figure should not be
construed as limting the 5 nunber of such concave
portions. It is a matter of course that the nunber of
rays ugéroemlyzay @s ptated ebrsvei s Imadentallyi tledcomatopgrtmss i220ieach are
or larger. It is preferred that rectangular concave
intpiodetlito held22@nphotol ket dxemfmedred in a | attice arrangenent
at a pitch of, for exanple, 100 pm Furthernore,
al t houglithdlagh thendidendlyssar(® stooxnin Figt I6ehassthieenmbions (t@wave

of Fig. 8, the alkali ions should not be construed as
pohine)g fdri laldiad 4 earhple, Qs ifipnse shduld Sod bevddnstruef ac dintitieg the
that other kinds of alkali ions (e.g., Li' and K ions)

numbér oPOschi dnCave Portidad.t iI0hs a ahdthewgholiRe thah®eauhibey o€Wuch
of Fig. 8 shows that only one to two Na+ ions are

cofa®8 iditiord fshBotSHifita€ &o0fongaghitCRNY &t Redeki ON, isl prefetred that
matter of course that the nunber of alkali ions is not

rectdnFula@ donchie pdltiche 220bahsuld e RrAsH LS 1dcd RRadRiRAdatof pitch

gl ass surface fine processing 15 of the invention has

of,2for ad¥ARI29@0t hat  RLEBEmIoRE fIMOIEE N Bhs GARE aMeshown in the
portions and convex portions by the nethod,” the slide

scHhfsie Vl?e%w?pﬁg.egl,sthé )ﬂkﬁﬁ'ti(ar%s%hé‘ulﬁicn‘égﬁéc&fstrﬁwass@éﬁ?g li&itﬁ@ to Na*

suitable for "use, regardless of the size, because the

ior8! a§Ss Hagattn A€ LHRBE tHAP ohRERINAS LS alkbfi %}Q;t@. .,ilfqg gp}d K" ions) are

treatment. In contrast, 1n the conventio ni que

podsile.d! Iﬁsa%dﬁﬁ{n; afRoughl A€ s@l'ie%‘iaeiﬁz\izis 0 eﬁg{ 8 shs% *&@ﬁramﬁ/eone to

possibility at cutting of t ass after t

tw39\1afr QS H¥BkE Bt if UNE AN P BE AN GRIGKETH 192 .rnlieit@f]%f course
e | R

m ght causé breakage because t e processing

tha{t%%hmgé&hé?ofﬁﬁélggﬁisano‘flTlﬁme‘c‘ial strengthening treat ment.

ence een necessary that a glass which has

been cuf. DElONLNFR p. MhRed by Emsbl 3PLRsd Qlrfads Bine processing
Itro L{aﬁe ? ? concave

shoul d be subj ecte ormati on o

of R vaﬁlt?onaﬂgs &R %ﬁgéﬁtgé)er {ﬂap Qher ﬁ% i]oAI‘mation of concave portions and

convex portions by the method, the slide glass can be easily cut into pieces of the same
size suitable for use, regardless of the size, because the glass has undergone no chemical
strengthening treatment. In contrast, in the conventional technique for glass surface
fine processing, there has been a possibility that cutting of the slide glass after the
formation of concave portions and convex portions might cause breakage because the
fine processing technique includes a chemical strengthening treatment. It has hence
been necessary that a glass which has been cut beforehand into a size suitable for use

should be subjected to the formation of concave portions and convex portions.
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G ass Substrate for Magnetic Disk Fig. 9 is a
perspective viewillustrating the constitution of a
gl ass substrate for magnetic di sk produced by the
nmet hod of gl ass surface fine processing of the
invention. Fig. 10 is an enlarged schematic view of a
section obtained by cutting the 5 glass substrate for
magnetic disk of Fig. 9 along the line B-B, the view
show ngsladseSubstrat ordflagnatit &isk i ons. The gl ass substrate
for magnetic di sk has a doughnut shape which has in a
cent r alFig. €gisanpaspebti veuglewhiblugtratdap ethel congstifutiom dfteeglissorubstrate
surface to the back surface. Exanples of the gl ass
fors utaghetit disk oprodmgdetyi ched hekhadnef ghhes Isutfideufins iprdcesdigg of the
10 glass, alumnosilicate glass, alumnolithium
inwentibg.at Biggl @$san ahlbiFed ebtnasicl viealof ageatish obtsiged by iciRing the
gl ass, and borosilicate glass. However, alum nosilicate
gl3k 36bstiafe Oy eh&imetel diskFol Fige o ety t}@f‘[ﬁfeprBJ Sh@hvass esovaing the
crystallized gl asses can al so be used. In the case

sta 8F QudacOfons MEURE bla8s lsa@ataMyrChagietid MRS doughutbdhape
formed on the glass, this glass preferably is an

wHREPhANRUS csﬁ@aasfegﬁﬁ fa BXGELIle CRRn&hE MR Thd KOAL Surflcass the
contains 15 gl ass conmponents including 57-74% of Si O2,

babk drB¥eof Zn02, 3-15% of A1203, 7- 16% of Li20 and
4-14% of Na20 in ternms of % by nole. Another

al um nﬁ&ln.gfé@to? 18 ?isa%s sﬁ&‘ﬁta%' 3 Rl GRRPRAREAL §1th1um silicate
i ncl udi ng 50-65% o -15% ot~ A1233, 2- 7% of Na20

gla%s 990 RindsHate %1?555 %ﬁﬁlnmﬁﬁuﬁ é‘cﬂ/@a%f RO al@rﬂgloi)?ﬁ{?lﬁgte glass,

Zra in terns y mass ass orrponents

sof otk g, oSS SO B T BTt PRAYRR O By oy dreforred
e B P B S 0
w}f%}’e a 531{ kc lﬁg%lh h i %n rgh?ﬁshg t& &%ﬁﬁmdég%n tgéa gklss this glass

ace 4

pre%wa&gt scﬁgl RSl 'L st i, #0000 it ISR 400 ffaing

convex p ncave

glaB? 8&8&%n?§%9e1‘(¥5fn%'37'-‘%6/% ok?%?@z,fo‘?ﬁ.% obe’n(Sz, %_fg%}o %9 %1203, 7-16%
of Li;O, and 4-14% of Na,O in terms of % by mole. Another aluminosilicate glass
contains glass components including 50-65% of SiO,, 5-15% of Al,O3, 2-7% of Na,O,
4-9% of K0, 0.5-5% of MgO, 2-8% of Ca0, and 1-6% of ZrO; in terms of % by mass.
Glass components for obtaining a high Young's modulus (100 GPa or higher) include
45-65% of Si0,, 0-15% of Al,03, 4-20% of Li,O, 1-8% of NayO, 0-21% of CaO, 0-
22% of MgO, 0-16% of Y,03, 1-15% of TiO,, and 0-10% of ZrO; in terms of % by
mole.
As shown in Fig. 9, the glass 400 for magnetic disk has a front surface 410
and a back surface 420. The front surface 410 of the glass 400 for magnetic disk has

convex portions 510 and concave portions 520 which have been formed by the method
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15 of glass surface fine processing described above.
The difference in |evel between the convex portions
510 and the concave portions 520 is preferably 10-100
nm The convex portions 510 are in the formof circles
whi ch are continuous in the <circunferential direction
and have been concentrically forned at a radial pitch
of, for 5 exanple, 100 nm In the glass 400 for
of ghagrsatface fins kroctdsmgadmcrihedafbovdre Hickdiffierenoerotesal batweanthe
area near the front surface of the convex portions 510
conlvex glonfxsts I leasdniee asndahe partounstS200fs prigterablkal-100 nm. The
conmponent in an area near the front surface of the
con&¥@N Cpirdoortinoas 2 has formh@fincitdlesFivehichl Gare Téehtinuous in the
arithnmetic nmean roughness Ra of the front surface of
cirdufifertBtigl QiinéeRo afid hanrsbdehQonserddidiP§tfoth&] saeadd Pikk of, for
arithnetic nmean roughness Ra of the front surface of
exahipfe, 300@ARVE portions 520. The concentration of alkali
nmetal ions can be determined by X-ray photoel ectron

spect raseOPMssA00Wot hadRetR! GO HRMAGHAt oFtHer MRMEd MG RIneASin an
stated above. In producing a nmagnetic di sk, a magnetic

ares( ﬁ&ﬁ’ rcH Font! @vake bSthE QbARS e}%’ﬂn&ﬁ% 10]i§ aﬂlll P ﬁleoajafn%' AR88k amount

hrough the steps describ bove. 'S magnetic

of tE@ GRALE 'caﬁgg@éﬁ? fn an YR8 nEA %OHPQE%Q tof ?%osoﬁgéggg;gﬁuorﬁ%@o as

consti tut or contalning a

sho?&fﬁ HOFRING! | §hEBifhhahc nleﬁp'x%u eciral by oy ﬁB&t‘r Elﬁ?lacE %f the

m a nagnetlc recordin aye COﬂStItUte

con995{‘§8‘hf6:n£‘%161§% sglt{?é Q%xhé“e{?‘tl(e %@: dARY l%e's%:Ra of the

romum erro gne

froﬁashﬁf%ée J)f thyzoﬁ ve :%%Ftlcm %I}RCOT[,I& gx?ceflf?ét?o% otAcgkeﬁp ml%tal ions can

I que a nmagneti recor

be REdFRAL ablbgn P LB h REl c%sg L} RPLET L

to sul ose er ort

C? \Qﬁger&ssf%ecpab%% substrate and the magnetl c recording

nmatérial of the prinme coat Iayer or the
n Fe-Ni.. allo

e SR @F?o@ma%laetws“rfﬁ% 5t Bora e
glassa%%{mg(f) {hrgug%t %tsltel})% Jescnb%%b%% ¢ gs aglngt%ct re%%xqp ing hayer
use can be made of, for example, one constituted of or containing a cobalt (Co)-based
ferromagnetic material. It is especially preferred to form a magnetic recording layer
constituted of or containing a cobalt-platinum (Co-Pt) ferromagnetic material or a
cobalt-chromium (Co-Cr) ferromagnetic material, which give high coercive force. As
a technique for forming such a magnetic recording layer, DC magnetron sputtering can
be used. It is preferred to suitably interpose a prime coat layer or the like between the
glass substrate and the magnetic recording layer. As the material of the prime coat
layer or the like, use can be made of an Fe-Ni alloy, Fe-Nb alloy, Fe-Co alloy, Ru-based

alloy, or the like. A protective layer for protecting the magnetic disk against magnetic-

head impacts can be formed on the magnetic recording layer. It is preferred that this
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25 head inpacts can be formed on the magnetic recording
layer. It is preferred that this 16 protective |ayer
should be a rigid protective hydrocarbon | ayer.
Furthernmore, a lubricating |ayer constituted of a PFPE
(perfluoropol yether) conpound nmay be forned on the
protective |layer, whereby interference between the
magneti ¢ head and the magnetic disk can be nmtigated.
proWetise |layari shwuichdel ayrégid cpmtebevd diydegarboor lagsranpivethermgore, a
t hrough coating fluid application by dipping. According
lubticatingdaydramsstttoed fodra Menéterftuodo sty gphay oeepound mhg be formed
nmet hod of glass surface fine processing of the
on ithy gmdtective thysicrehaeby atkfereace betweon nthel magrtehie head and the
magnetic disk. Interference between adjacent recording
mageaickdisic am bemgieigited.pr EMentiettatih® 1@kt @im barfoineal; €as exantple,
recordi ng density. 10 Exanpl es Exanpl es of the nethod
thr@fgh@oathisg Buidfappkcation®ypifigssi ng of the invention are
expl ai ned bel ow. Exanple 1 15 First, a glass which was
al unm nabdordling o $hd pRsd QO@'f@SﬁlagﬁiﬁiCMiﬁprcﬁdcedTbj/ $he feti®d of
was polished with a ceria slurry or colloidal-silica

glassl srFate Sfheaprob@ssin@Selt thel Mvédliond MBCAHE 1Stk e8P bé FHGHIIEES the
| oner than 10 nm Subsequently, a given region was

ma@esic sV UfkeFeléal! BAwWbaPEdjaddht feROiilid LHRKE 3hti héhcettRiptevented
gl ass was then inmersed for 30 mnutes in an 20

to AAHEAUBcrRhdel1h e RFdiflg 80ksHtyi on regul ated so as to have a
pll of 2. Thus, the regidon not covered with the mask

was subjected to an alkali renoval treatnent. In the
region not covered with the mask (the regi on subjected

Exirﬁ%lwe al kali renoval treatnent), alkali ions diffused
away froman area near the glass surface and this

sur f acgy WRSesSdf A HevhoB LB surface fine processing of the invention are
explained below.

Example 1

First, a glass which was aluminolithium silicate glass was prepared. This
glass was polished with a ceria slurry or colloidal-silica slurry so as to result in an
average surface roughness lower than 10 nm.

Subsequently, a given region was masked with a Kapton tape.

At room temperature, this glass was then immersed for 30 minutes in an
aqueous nitric acid solution regulated so as to have a pH of 2. Thus, the region not
covered with the mask was subjected to an alkali removal treatment. In the region not
covered with the mask (the region subjected to the alkali removal treatment), alkali ions
diffused away from an area near the glass surface and this surface was slightly eroded.
As aresult, the region which was subjected to the alkali removal treatment came to have

a smaller glass thickness, in terms of the glass thickness measured from the back surface
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As a result, the region which was subjected to the

al kali renmoval treatnment cane to have 25 a smaller

gl ass thickness, in terns of the glass thickness

measured fromthe back surface 17 of the glass, than

t he regi on which had been masked (the regi on which had

not undergone the alkali renoval treatnent). The gl ass

t hi ckness in the region which had undergone the al kal
of tlenglaad, thaweahereegiodi whieh dchdbheedOmaskedf (thenregien givbisk had not

thickness in the region which had not undergone the
undekgomkithe alav admdbvad aamrent). 5 Thgldéaftidmetsampethevasgidhehich had

stripped off. Subsequently, a colloidal-silica slurry
undsBgond kel alkali pombedl tidatmait asertd by 20 wm Midneshe fasathickness in

result, the glass located in the regi on which had not
thelﬂe’%i@ﬂi gan Haiaot ahdedddne tignakal rehioaal ti@bhemas pol i shed in

arger anount than the glass located in the region
whi ch Mm&ef@@ms&m sedidsrdioff enoval treatment. As a
result, the relationship 10 concerning gl ass thickness

obser Vﬁﬂ)s&{deﬁﬂ%t HeoRbdidaldilice M wis” RMNEolWASthe glass for 3
reversed by e polishing. Nanely, the region which

m1r{i§éi nals #?&%ftg%egltaélelo%ht%@'lh th& TEER wHidHe BhdTRIBE uﬁ orteOthe
have a smaller glass thickness than the regi on whic

alkztliigen%%? (1980Rnt 1WAS palidRliin raqgl%h%ﬁbm hifh A He glgﬁelogét@@i’h the

hi ckness i n the region wh not undergone the

regl%an@ilubh h&dRY, d%k%c;nreQHé ARG 1 ixfaﬂr‘é‘gn'}%}it aq%ug rerQlQ tAE 14 Rship

the glass 15 thickness in the region which

con‘d&ﬂﬁ{ oA negﬁﬁ?fﬁg i&@%] éﬂ’e‘f%e Lk &Rt RN a1 tr#ﬁ n%?was reversed by

asce ass COﬁpOSItIOﬂ an area near

thetuﬁtglsﬁin SS le?‘cga g‘i(ﬂle v&h %94 &{He% alkah removal

erg reana treat nent sane as

trea'ilﬂgx%tgéaﬁl%sto h%ggg%ﬁ{aﬁlkpgl V\ﬁsf thﬁ&ﬁ@%qﬁm{]ﬁl@ o‘% tvﬁh&?ﬁ cLuxHergone

ace in the reglon underg

the' QFBY %mg{-/?ﬁaﬁgﬁ&lteﬂ L %la&%tﬂll esg Olﬂnﬁ) e, Eeagg?ﬁaf\i}ﬁéh t}ﬂﬁ not

ng, concentra € area

un(fgfa Elettﬂg agka?]h§erﬁ aflq‘t:e%trhéhttﬁ e%gb)? nab%\‘{?f ?80 f}?ﬁ R the a%lass

gone al 17 refova rea e sane

thlcﬁ(flgssaiklkﬁ rebidf. \gl?tcﬁ%%hrlﬁldep on fth:%@ﬁ( gr Fe%q vaE &y S‘r{éﬁt It was

ass surfa elin e regio ergone

asc& a1ned that IR galasst cro%laﬁom%lon of an area near the glass surface in the region
which had not undergone the alkali removal treatment was the same as the glass
composition of an area near the glass surface in the region which had undergone the
alkali removal treatment. Namely, it was found that after the polishing, the alkali ion
concentration of the area near the glass surface in the region which had not undergone
the alkali removal treatment was the same as the alkali ion concentration of the area
near the glass surface in the region which had undergone the alkali removal treatment.

Example 2

The same glass as in Example 1 was prepared, and a region in the glass was

covered with a Kapton tape in the same manner as in Example 1.
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Exanple 2 The sanme glass as in Exanple | was prepared,
and a region in the glass was 25 covered with a Kapton
tape in the sanme nanner as in Exanple 1. 18
Subsequently, this glass was imersed for 30 mnutes in
an aqueous nitric acid solution regulated so as to
have a pH of 2. This inmersion was conducted at 40C as
different fromthat in Exanple 1. Thus, the region not
cover efubsetentlyethimglass wasinsmbrjsed fardB & miraresahkaal dqueous nitric
renoval treatnment. As in Exanple 1, in the region which
acif sehsionubgweateddiot a3 tohleaval kpHi ofr 2nmoliak imneatiore was cahtadtéd at
ions diffused away froman area near the glass surface
40dhas dififesens fiiofrathet indxaslplght | Vet detadgioAsoacevesad with theemask
gl ass thickness in the region which had undergone the
waglsitsietted eorar alkatirrembndinteadhédter ad ibEx3Mplarh, irthenrédien which
gl ass thickness in the regi on which had not undergone
wat Rebjadtkdild tHeesTRMBkemdvab atamizht, allliTibas epised atvaperob@an area
then stripped off as in Exanple 1. Subsequently, a

nee_ﬁ ohé %(Qs@' suSflabé @Ad Shidr suyfa¥@ sval sEdhilp eRfdell S h Ak NE r@duBS Shedflass
anple 1. This polishing was conducted for a

thlcﬂéféésoﬂ tﬁ’é re3tbn"Whidh 88d udergbink it 8R4l fn@dVal trBRmRA dlﬁ@feﬂgby 30
in Exanple™1. As a result, the glass located in the

nm' £&hQRe Wake hillddsd@itthe lr'ék(ij@l{ %R:ﬁ Ha'ﬂ%o@'uﬁéérgoﬁeeﬂi@\é@ﬁah removal
treat ment was polished | ar ger amount "t han t

trefh@ss 15 located in the reglon whi ch had undergone t he
al kali renoval treatnent. As a result, the
rel ati opskiprofi@ %ﬁltﬂea}ﬁq%a&fhéﬁhmﬁl pbgerved af ter
t he al ka ‘ir?[0 al treatmé was reverged by the

pol i ShEElf!ﬁeq X’coilgﬁiaf §EL A Ghs h?ﬁﬂiafbobolmdﬁ-ﬁ'ég%% as in

t he al val treatnent cane to ve a sma

Exé&h@%ﬁ t Rirg ﬁﬁl '%(?HE chRfu A& %pgﬁm(f@f mhnxﬂ%}d% &%Fent from

al kal'i enov treat ment ass t ness i

o PN o 0 O S s
un%@%ith% Eirlr(%@ gﬁl’?&?}léela e%eﬁlﬁ?rﬁ %%s q}\%’lgéﬁgdcig epl%ggey RARLECHEN ttlﬂ:eglass
located in the region which had undergone the alkali removal treatment. As a result,
the relationship concerning glass thickness observed after the alkali removal treatment
was reversed by the polishing. Namely, the region which had not undergone the alkali
removal treatment came to have a smaller glass thickness than the region which had
undergone the alkali removal treatment. The glass thickness in the region which had
not undergone the alkali removal treatment differed by about 600 nm from the glass
thickness in the region which had undergone the alkali removal treatment. It was
ascertained that the glass composition of an area near the glass surface in the region
which had not undergone the alkali removal treatment was the same as the glass

composition of an area near the glass surface in the region which had undergone the

alkali removal treatment. Namely, it was found that after the polishing, the alkali ion
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ascertained that the glass conposition of an area near
the glass surface in the region which had not
undergone the al kali renoval treatnment was the sane as
the glass conposition of an area near the glass
surface in the region which had undergone the 25 al kal i
renmoval treatnent. Nanely, it was found that after the
polishing, the alkali ion 19 concentration of the area
near the glass surface in the regi on which had not
concanteatgpmne the heeaalelathie glasssudicetingb¢ rapnin washtlad mamedagone
the alkali ion concentration of the area near the
thegdlleed 6 resnoviah treatiment bhas tlegsammne wh ttehalkad iann carcgainaionhe the area
al kali renoval treatnent. Exanple 3 5 Anong al kali
nedt @itylads suffeed ifehé fegionspiich Ahd yndel@nk elredikalf rantovahireimant.
glass was imersed in an acidic |iquid was exam ned
for reEairhpieshi p with gl ass conposition, inmersion
time, tenperature, and pH First, four gI asses havi ng

the regpRabiMelCRIReSH fréMMsnts r&mlalw fRbegching WewRich a glass
prepared. I'n Table 1, the conpositions are shown in

wa$ BhmiBrsed irfarPacide liguidhifasTaahnell 6} Asionb vﬁﬂ’?%gss'\&ﬁip%‘i@on
SrOBaO Ti @2 Zr2 Li 20 Na20 K20 A 61.9

1m1%er@109t§né—@enz e@aﬁregaﬁ)dpﬁ 64.5 12.0 - - - - - 1.8 12.8
. % 47 3.4 6.2 4.7 3.6 - 1.7 - 4.8 4.4 D

66 4 5FiQst1?oul= aglasses hg’vﬂ% ‘the radpBetife cortiRRAAE Hhb¥m il ?agcﬁe 1

A was | mer se room enperature innitric acid with

wefe, ﬂ?ﬁf{a‘i’éd 2.10 Ta8le le"f‘l?erbo%r})g'éltfahy&te%ﬁowﬂ@n {@n'ﬁk”b??t be)zﬁ)iole. e

30 m nutes 60 m nutes Ther ea
depth of the concave portirgtgleflor med in the gI ass A

Gl T T R e LMt 1 ooy LSS R e 2 T 9GS NasO | K0

[A>AvTe Rvp g ey v VerOoT T e

If‘n' nut 859i QﬁQ‘h $.0 nj tr'l cl ati re'rpelnlpgt vapv hﬂ/ltm 6n$-l 3.0

Bal ueé4.6f| 31200 4.0, and 7. 0: and - 12.8 3.4
C 66.5 4.7 3.4 62 | 47 | 3.6 - 1.7 - 4.8 4.4
D 66.4 5.0 12.1 - - - 3.7 - - 5.0 7.7

Subsequently, glass A was immersed at room temperature in nitric acid with
a pH of 2.0 for each of 5 minutes, 10 minutes, 20 minutes, 30 minutes, and 60 minutes.
Thereafter, the depth of the concave portion formed in the glass A (hereinafter referred
to as leaching depth) was measured. Furthermore, glass A was immersed for 20
minutes in each of nitric acids respectively having pH values of 3.0, 4.0, and 7.0, and
then examined for leaching depth. The results of the measurements are shown in Fig.
11.

The results given in Fig. 11 show the following. At pH values not lower
than 7.0, glass A was unable to be treated by leaching within 60 minutes.
Furthermore, the longer the immersion time and the lower the pH, the larger the

leaching depth. It was hence found that use of an acidic liquid with a pH lower than
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then exam ned for |eaching depth. The results of the
nmeasurenents are shown in Fig. it. The results given
in Fig. 11 show the followi ng. At pH val ues not | ower
20 than 7.0, glass A was unable to be treated by
| eaching within 60 m nutes. Furthernore, the |onger
the immersion tinme and the |lower the pH the larger the
| eaching depth. It was hence found that use of an
7.04pith¢ tearhingiitpigfariedangd that svglpssthesing pdesired l¢aghingedepth can be
| eaching is preferred and that a glass having a desired
obthimgd thiyniggaleprd immershen timistasicordingblp the Ul af ithgy a¢idiveliglidn In
time according to the pH of the acidic liquid. In
parpeulat, aipdrvalugs npthigladrulean hdeachingiven bekandted wishditigl. The
can be conducted wthout fail. The |eaching depth
leactht@idepshl obtaired pHa pH of Anvaiags atledse B timetheileasdirtghiepth obtained at
| eaching depth obtained at 5 a pH of 4, and was nearly
a pH dfidyesd thentabhchiimgs the f¢dechmigtdepthesbt@nedatprpldbf 3. Ittwas thus
was thus ascertained that a pH of 2 or lower is nore
ascpitgified tled.a jHeofSawe lexamnisnabieoprefieased. c @helsame bxamxeatioh was
that the tenperature of the nitric acids was el evated
corfduotetl) exuept tieiake aérpeatue 0Che Afiria acRiSUWhs elehigted from room
resul tant dependence of |eaching depth on tine was
tenfpetigtett® 70eC abauita regit, theRsultahe delpaate nddedchiigeddptlasn time
neasured at room 10 tenperature. It was thus found that

waé MBuld gbebe taBsutt @MpEhit Uthe @pehdhcactheiesf |dsdmetsuréd@t room
| arger the | eaching depth. Furthernore, glass A was

termipeRBurkO ROGAURLs folBd SteheCh S MRS {e@iperabXe @Fthd Atadic ligafd) the
of hydrochloric acid, sulfuric acid, and mal ei c aci

largdasheUus@thingddptiace of nitric acid. As a result, alnost
the sane behavi or was exhibited with respect to the

dependeiffrmbrel BlabLAGHs e HRRIOA A thd Bhe KandilRioa! he t that

hand, the same éxam nation was conducted, except tha

cacBdf Ry@bcRBAS BOA! LlfudElabid, Sid hhlRiAkiPwadiddax ?1ai09 oPRitSe acid.
was used in place of nitric acid. As a resuft, the

A 8388ult28n HEMERIBB BEhRhor! WA Hted SR refbct td e WRSendence of

about ten times the dependence thereof as measured
lealMitid dBpthT dif il A0 theVGifierd BARI, fRYB&IE RAmination was conducted,
except that each of phosphoric acid, citric acid, and oxalic acid was used in place of
nitric acid.  As a result, the resultant dependence of leaching depth on time was about
ten times the dependence thereof as measured with nitric acid. It was thus found that
leaching depends not only on the pH and temperature of the acidic liquid but also on the
kind of the acidic liquid.

Subsequently, glasses B to D also were subjected to an examination for

leaching depth under the conditions shown in Table 2.
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| eachi ng depends not only on the pH and tenperature of
the acidic liquid but also on the 20 kind of the
acidic liquid. Subsequently, glasses Bto D also were
subj ected to an exam nation for |eaching depth under
the conditions shown in Table 2. 25 21 Table 2 d ass
Acidic liquid Tenperature H B nitric acid room
tenperature 2.0 nitric acid roomtenperature 2.0 C
nitric acid roomtenperatiliaslde24.8 nitric acid 70C -4.8

Magyi tri c agdidiclliqaid t enper at ulemgedtuihie resul ts of pHhe

egam nat | 0@k 18igasses| B T Qodh adrfpes i Fig. 12,

j::

ND_arpo T aoaco —oan

D

In
tBU?Bl frer thlt?lc[arcll% resu Li &g&ﬁ?é'r&gﬂgu AZS%S‘

P

aQ
L Al © 1, COo9S QL}L L U T 11T CTatlt TUuU U

CGn'pa: ed \Annllthlcr@p T ai

5 &) gsSES
0 each
] M\XBQXE%M_&MnéQS—
that | eachimigicdeist h t herein caO8€ controllled, as“ih

dbass | A, byitriowerdi ng t he phbah tdigerataredi ¢ |i qui d, 2.0

el evating the tenperature of the acidic liquid, or
prol onging the imersion tinme. As expl ai ned above, the
nmet hod of gl ass surface fine processing of the 10

| nvent TIg rd3uRsl € @be eR@ninalib® W dasedsf BCloSD A% sHoMNin Rig. 12
Exanples 1 and 2, by partly conducting an al kal i

togétﬁapwahtﬁerﬁanﬁe;ehceaﬁﬂ gheaaper f orm ng polishing, the
| evel - difference relationship between the region which

has undrk@emetoth @rcleked it 16 BERYALd by n&aﬁlﬂg FY3 c@ﬁgaﬂéh &vith glass
regi on whi ch has not undergone the al kal " renoval

A. UIRATBNGL has a§c%¥t§fn§§‘¥hatq@£bﬁﬁ@u&’é}kﬁ Yheréiﬁ%ﬁ% o8 Sas in
and convex portions not only of the order of

glass A, by lowering the pH of the acidic liquid, elevating the temperature of the acidic

liquid, or prolonging the immersion time.

As explained above, the method of glass surface fine processing of the
invention produces the following effects. As shown in Examples 1 and 2, by partly
conducting an alkali removal treatment and then performing polishing, the level-
difference relationship between the region which has undergone the alkali removal
treatment and the region which has not undergone the alkali removal treatment is
reversed. Consequently, concave portions and convex portions not only of the order of
micrometer but also of the order of nanometer can be formed on a glass surface while
avoiding the occurrence of cracks or lateral cracks. Furthermore, as shown in Example
3, the alkali removal treatment can be conducted, for example, by leaching so as to
obtain a desired leaching depth by regulating the kind, pH, and temperature of the acidic
liquid and the time of immersion therein. The height of the glass concave portions or

convex portions to be finally formed can be controlled by suitably regulating the time

period of the subsequent polishing.
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15 mcronmeter but also of the order of nanoneter can be

formed on a glass surface while avoiding the

occurrence of cracks or lateral cracks. Furthernore, as

shown in Exanple 3, the alkali renoval treatnent can

be conducted, for exanple, by |leaching so as to obtain

a desired | eaching depth by regulating the kind, pH

and tenperature of the acidic uid and the tinme of

i mrer Bihtle thehisrverition Hak b,edme;legmbedfln ghteil ghdsdthgeferenge to specific

portions or 20 convex portions to be finally formed can
embedioentsrtb¢reeld ithyilldbgiappdsemt to @gekkitledin thh erttthatearigesrdhenges

of the subsequent polishing. 22 Wiile the invention has
anbmedifitesansi dae the immdd ¢heacih vathdutdpartmeffeorme tleespinat apdecorfe ¢

enbodi nents thereof, it wll be apparent to one skilled
ther¢oft he art that various changes and nodifications can

be made therein without departing fromthe spirit and

scofbais dppi¢atioh is Basddos Jgaptdedritdnd A ppEcdiiaae (Pant Applicaa

Pat ent Applications (Patent Application No.
No200U3- 823566 5ilédd dreDecemboe ¢ oo ahd Paik008pplitdtiBatNen2009-196971

Application No. 2009-196971 filed on August 27, 2009),
filddv Addust 21,2009), Weiedbirdt$ of WhRhROMBbHEr &Y [Riréin by wiByofof

reference. Al references cited herein are incorporated
ref&¥ndécef erence herein in their 10 entirety. 23 WHAT IS

CLAIMED IS: 1. A nmethod of glass surface fine

pr ocesalingfdrenicet Qitell Merdin GROEorpdRQel | BN r@8reAceS Hélfeﬁp ﬁl their

of a glass containing alkall-netal oxi des, said net hod
entf@RPri sing: a step of coating a surface of a first

region adjacent to a surface of a second region which

is to be the convex portion, with a protective |ayer;
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a step of renoving alkali ions fromthe surface of the
second region; a step of renoving the protective |ayer
fromthe surface of the first region; and a step of
polishing the surface of the second regi on from which
the alkali ions have been renoved and the surface of
the first region fromwhich the protective |I|ayer has
been renoved. 2. The nmethod of glass surface fine

WHAdCESELAGVHER 68di ng to claim 1, wherein the step of
renoving al kali ions fromthe surface of the second
regi on conprises exposing the surface of the second
region to an acidic liquid. 3. The nethod of gl ass
surface fine pAasabad ofglagcurfdeafing procksiny fo? forntigg eiconvex
the acidic liquid has a pH of 5 or lower. 4. The nethod

porfibn Oh asarfacy dfacdadsicogtabi e ARsli-RgtAoRResi ng to any one
of clains 1 to 3, wherein the glass is a

doughngifi¢ slaieadoslpasiagsubstrate for nmagnetic disk. 24
5. The method of gl ass surface fine processing

accor dj Bgp P cédig OefaE of4h BidiBeglort Bdjdcentiies QlirfacktE a second
glass is a slide glass. 6. A nethod of glass surface

reg{dnhiBh A8 BRitRGcdnREx pOHiBhNGitRa pRAYEKe 1BREL T ON on a
surface of a glass containing al kali-nmetal oxides, said

et hod, GeBF tedlRthg AkA1 BRs BbmAAaLIrRE e DY L8 dHegRin;
first region and a third region which are adjacent to

a surfaggn Qf rénSRROAE SBRLAR WHLCRoMShE QuithcPfGRE ViR region;

, I e
portion, Wth a protective |layer; a step of renoving
and®! Kal'i ions fromthe surface of the second region; a

step of renoving the protective |ayer fromthe surfaces

of the, fsﬂ.ef)%tf proﬁgﬂiﬁg the surface of the second region from which the alkali
ions have been removed and the surface of the first region from which the protective

layer has been removed.

2. The method of glass surface fine processing according to claim
1, wherein the step of removing alkali ions from the surface of the second region

comprises exposing the surface of the second region to an acidic liquid.

3. The method of glass surface fine processing according to claim

2, wherein the acidic liquid has a pH of 5 or lower.
4. The method of glass surface fine processing according to any

one of claims 1 to 3, wherein the glass is a doughnut-shaped glass substrate for

magnetic disk.
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and the third region; and a step of polishing the
surface of the second region fromwhich the alkal
i ons have been renpoved and the surfaces of the first
region and the third region from which the protective
| ayer has been renpved. 25
5. The method of glass surface fine processing according to any

one of claims 1 to 3, wherein the glass is a slide glass.

6. A method of glass surface fine processing for forming a convex
portion on a surface of a glass containing alkali-metal oxides,

said method comprising:

a step of coating surfaces of a first region and a third region which are
adjacent to a surface of a second region which is to be a convex portion, with a
protective layer;

a step of removing alkali ions from the surface of the second region;

a step of removing the protective layer from the surfaces of the first region
and the third region; and

a step of polishing the surface of the second region from which the alkali
ions have been removed and the surfaces of the first region and the third region from

which the protective layer has been removed.
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