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Fie, TILAYEERKIE, BRVEOREMAE . EBRNESICER
AEETH D=, MIFEELZEIDLYEZREDICTE S, AP, T2
TWHOTZILHYMMERKEZE, pHA9., OMEDT7ZIL A HEDOKERKY
5HDTHD,

[T AERICD W]

FLEROEMEZENRT B72HIC, REBOMIAEIZ, MIEHM, ELLIE
. AMIZMTHNIINSGEIN IOV EE—FIC. B1AY, HLL
. BAF 0D Eeb—A%2HE L THEEEFEYT 2 & HIC, FIEEM
TEM ERIGRMIN T £ M I B RETHENNICENIE 2 TRE2/A 2

ZZT. MIBM., BELLIE, NITHOPRL EE—AIC. BB F V.
Bl B1A V0D Eb—AZ B LTHEEBEZFIHT S &ICE
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2T, MIBMRCENTHOREDFEREZRZELIE D,

Z LT, REAOHTEBREHNLE LAMIERM ERMIYEREAS /0K
BTHENNICEMIES &L > T MIBMRCBNTHYOREDFE
REZHE L2 ETRMNITYMOREZHIE - LEZMITHNITITHIENTES

[0060] AFEATIE. MIBM. ELLIE. RIITHOVRLEE—AIC, B F
v, BLCR B3 rvova st —HeMal T MINROHMNT
MOREDFEBRBEZFEL., REEIOBELSL. BD. MIEERL A
EFULEMIZXRETZHDTH S,

[0061] &7, MNIERHM., BHL K. WINITHMOPRLEE—THIC, BAF V& H
a8 L TINIEME RO T OREOFEREZHEIE L, W TEM DORE
EMIT2IENTES,

[0062] &7, MNIERHM., HL . WINITHMOPRLEE—THIC, BAF V& H
a8 L TINIEME RO T OREOFEREZHEIE L, W TEM DORE
EMIT2IENTES,

[0063] &7, MIEHM., HL K. BIIIYPOLRLLEE—FHIC, BA 4V RT
(A 7 &M L TINIHRMRUCREINTYOREDOTEIREBZEIE L. 0
TEMOKREZNMITDIENTED,

[0064] &/, MIIEM. EL <& WINIYPOLLRL EH—FHFEMBET 2BEIC
3. FERBEZLY-—EBHELLTCQY, REESIOBEEZLY —EBR®
DD ITREREZRICALEIESLIENTES,

[0065] &/, MIEMOREICEANE LR TSI ERF L TERMIEZD
REZF D DEKIANIET BIZEICTIE, NI RGN THYORED
TERBEZEICHELYI<RY, REEIOBEEZLY—ESD. HD,
MIEXRZREICMEIEDZIENTES,

[0066] &7, INTERM R UMAN T DEMEBLIICN ; AR ZHi#G T 2HEITIE. N
TEMRCENTYOREOFERBLERICFELPT<AY, REHEIOD
BEELY—ESD. HD. NMIEXRZEICAMEIELZIENTES,
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[0067]

[0068]

[0069]

[0070]

[0071]

AFEATIE, IMIEHM, HELLIE. RNIYPODL R EBE—HIC, BAS
V. BULKE BAA V0D RED—F2HR—IETEHI&ICEL>T, IITER
MROCENTHORBEOTBIREZFE L. MNITEM ORKREER & NI
HEMIEIREBTINIESMEZZAIE D &L > T INTERH KON
TYOREOFTEREZHE L A L THEINTYOREZYIE - (LEMNICHINT
EERTDEDTHD, TOLH, —MRIBEALNRICLERT, BT
ELCE BAAVOLAK EE—FERIKRT DRI TRE LEIIAT
BEE %,

BB, TIIEM] &LTE BIZE 8. Zv 7). CoEDE&RE. S
i 0,, Zr0O, Al,0, TiO, Fe,03, MgO, CaO, Na,O
. K,0, Ce O, ZnEMEY. SiC., SiN, Al ,0:Z5DtE53y
VA, RUENODLRZERMBATERINLZINIBMIETFONDS, B
IS WINIHE L TR, Y4V EV R SERIYITYEV R, CVDFA ¥
EVR DLCEZEDSYIVYEY REEMB. SiC, GaN, ¥7747
.SiICESIVIAR, SisN,EZSIY IR, AN, HSREDOEHM
HENEFS5ND,

[IITEEBICDWT]

e, LEEOBMZEKT HHIC. AERICHRIMIEEIE. INTEM
s EMIEM, HELLIE. AMNINMTHIIIN2WMNIYOLRL<ED
—HIC. BAF Y., BELLIE BAAYDVLBEE—FE2RBLTHRESR
EHIET 2E BRI, FIEOHMIYARIFT 2RSHES. AlccmT
BRA & RUGCHRIN TH) %= #fil S B 72 4XRE T, RUECHNITBRHM & RN T4 % 48
FICEMI 50BN E 2R A 2,

ZZT. MIBME. MIEHM. &L <IE. MIEMTHNI I BT
MOLELLEHE—HI. BAFY, BELLE B14AYO @ &E—FH%
HIE L CTHBEZHHT 2FEWERICE > T, MIEHMRCEINTYPDOR
HOBBERELZRELCIEDIEDERD,

Fro. MIEME. AMEOHWMIYEZRIET 2RIFEEBE . MIEBM &
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[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

I % FAR S H/RE T, IITEM &I TY & HERHICEN St 2 BRE)
IS L > T MIWBHMRCBENIYORADETEREELZELIEL LT,
WNITHYMOREEYE - LZHICII TS ENTE S,

AFEPTIE, TEWERETMIEM. &L RINITHOPR EH—
HIT. BAAY, ZLLIE BAA YO VR & —F%=HHB 0. NI
RUOHMIHOREOSTEREEZEEL, REAIOBEN L. M2 M
THEEINAELAMIAXRRTZ2EDTH 5,

Fh. MIBH, BLLIE FINIYPOL R EE—HZ2INET 2INEL
B ZEA2HEICE. TEBREZIY—BFREILYIT<RY, REEIOD
BELLY—BED. HD. MIEREZFICEHLEITEDIENTE D,

Fre. MIHEMOREEZFKELIET 2555 N DK LB ERZ S
BEICIE. MIBMRCEINIYORAOTEREEZFICHE LT < RY
 KEEIOEEALY—BEH. Do, MNIEXREZFICA LIS EN
TZ %,

Fre. MIEM RO ITHOEMERLICN , HR & #4675 N, 7 R4t
HElmAZDHEICIE. NI RCBENIYOREOTEIRE L B ICHIE L
PILLARY, REEIOBEEZLY—ESH. MO, MIEXREZHICM LY
H5IENTES,

AFEATIE, MIBM, ELLIE. BINIYPOLHRL EH—FHIT, BAF
V. BULKE BAA 20D ED—F2HIET 2 EWIBEICEK > T,
IMIEM RN TYORAOFTEREEZSIE L. INITEMORKREEL & #HK
MIYP%FARS /R TNIEBM EEM I B 2WENERICEL > T MIEM
ROHMIHOREOTEIREEHIE L2 LTHRNIHOREEZYIE - £F
MICINIARRTZ2EDTHD, /. BEOMIEBORANALELTE
REFICBETWADIETITLIVWED, NIV RATLEZEZICERETESLO
EIR>TW5,

FBADTHE
AFEBEEBLANMIAERVCINIEETIE. 41V EVREEMNMI T3
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RSABICT, BROEBRTHY AN OFREEINDERBELMIEZERT
5T ENTED,

I54 TE O i B 7 B B

[0078] [BIIAXPFZERLALNMIEBEZRAY 5HODOKRAMTH S,

[B42]teE 5 1 DI TR D —ERDREME S = MR ER TRAE LT
— 85 THb,

[B3]LbEHI 2 DI THE D —ERDREME S = MR ER TRAE L 2T
— 85 THb,

[B441=/EH 1 DI TR DO—EROREME S = IR EMPRNWER TAE LT
— 85 THb,

[B51LbEHI 3 DI TR D —ERDREME S = IE MR ER TRAE L 2T
— 85 THb,

[B461=/EH 2 DI TR D —ERDREME S = MR ER TAE LT
— 85 THb,

[B71te8H 4 DI TR D —ERDREE S = IR EMPRNWER TRAE LT
— 85 THb,

(B8] EH 3 DI TR D —ERDREME S = IEEMPARNMER TAE L 2T
— 85 THb,

[B49]1=eH 4 DINTRIICE T 2 I THRS D —ERDREA T Z MR E
BTRELET—89THD,

[R10]RFEHI4 OITRICH T SINTEHEO—EBDOREMA X Z IEZAMARA
ERTRAELLET—9TH S,

(B IAFBPZER LI EEZGHRPT HODERARTH 3,

[B12] AP ZER LI EEZGHRPT HODERARTH 3,
[B413]LEEHI S DA TR D —ERDREM S % MR ER TRE L £
T—8THb,

[B414]1E/EH 5 O TR DO—ERDOREM S % FFEMPNWER TRE L
T—8THb,
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[0079]

[0080]

[E15] L0815 8 DI TARIK D —ERDRMEM I Z IR ER TRAE L £
F—8THb,

[E16]1RFERI 7 DI TIRIHD —ERDRMEM I Z IR ER TRAE L
T—HTH5,

[B7]1EMEFI O OXREEM EMIIFEDEFZRERT IS 7 TH 5,
[18]1EHEH 1 ODKREENM &I ITIEDERERT IS 7 TH 5.
[B19]1E/EH 1 1 OFREEM &I TIEDBERERT IS 7 TH 5.
[EZ20]tb8xf50 1 1 DFREBM & MIIFEOBRERT V> T TH 5,
[E21]1R 7RI O DM TIRIH D —ERDRMEM I Z IFEAMIRRER TRAE L
F—8THb,

[B22]1= ) 1 O DINTAEIHO —ERDOKRE M X % FEFAFARRERE THIE L
=7 —4%TdhH s,

[B123]1=/EH) 1 1 DINTEIHO—EROKRE A X % FEFAFARRER THE L
=7 —4%TdhH s,

[BI24]1 L85 1 1 DINTAEIHO —ERDOKRE A X % FEFAFARR ERE THIE L
=7 —4%TdhH s,

HAEERET H-HDOHEE

[FEADEE 1 DEFEDREE

UT, AREBAZEET SO0 (LU, THBOE1 OEFEOHEE]
EMT D) ITOWTERAYT %,

Bl 1 IdAKPZERALENIEBZRAT5HOOEALTHY, T
TIMIEB1IE, Y774 T7ER2:, BRERIIVYEVRIEREETS
ARRILY—4%2BLTWS, . MIEEB1IEG, YI771AT7ER2LE
ERIAIVYEY RS EDEMELLICA Y Y HRAEHRIET 24 Y HIKEE %
BLTW3, b, BEZIAVEY R4EBENTIHO—BITH 5,

BRe, Y774 7ER20LE (M1 EOLRE) ICHEMIYMTHZEES
FAVEYRIDMELTHRIMIOMRBEIND & ERD, T I 74
TEBR2IZIMINMO—FITH S,
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[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

AV UERES I, Y7 7 A TER2OEABICERBINTWS, k. F
VURKRERS D, BB, AV U HRADBEERINBEDIE. YO 74 T7E
B2 EBERIAVEY R EOBMEAICAITONTWS, ThiZLY,
B AL VUV BETERD, Eho. BRMRMICS T 774 TER?2
CEFRIAIVYEY RS EDBTELIZERRBIZLY VY HZADNRTFIRE
RICBASEIN, HNIHHALENICNIINDED &R,

ZZT. AEFEOWMETIE. MIRMIY T 74 7TEE2 THEINTL
BDIEEEFICEFT THIAEZIToTWAD ., WNTYEMITERMBTHN

RATH>T, T LTI 7ATER2 TERINDZLEIZRN, flX
£, 8k, ZwHI, CoZEDE&RE. SiO0,, Zr0, Al,0;5 TiO,
Fe,03;. MgO, Ca0, Na,0, K,0, Ce O, ZNDEMERILY. S i
C. SIiN, Al ,0:;FDEZIVvIR, RTENLDLADBEHMETH
MINTWTHEEDRL,

e, YO 74 TER2IE. CERAFIERRERINTI T — 7L 6 EICEE
IN, MIFT—TINE6DEEICE>TH I 74 TER2HI/K 1 FRHFSA TR
T HAICOERAREICER I N T WS,

T, BRELYT -4 Y774 TFER2OEEHICH L TRO LAE
EEH 7 20 & LT RSB TR ABICOEAEICERINTS Y.
BESGIIVYEY RIZRFLIAREBTLEAICBERSIVYEV N3 &Y
T77ATERB2IEMT HMESs TTTIET S, Ab. HPO/FSYIIWE
ENMIBAEERLTWS,

I T, REBEOWMETIE, SRRV —4ILRBEINZBMIMELT
BRI AVYEY RIZ[NEITTHRAZTo>TWEN, BINITHIZEESR
FA4YEVRIICBEINDEDTIERL, Y1V EV R, ZERIIVE
YR, CVDFAV¥EVR, DLCIREDY A VEY FEEMHE, SiC.
GaN, ¥7747, SiCtE5IvHI A, SisN,Z5IvyoZ, AIN
. ASREOERMBETH > THEEDARL,

LUF. LERORICEBRINAINTEE 1 #BWEIIAEICDOWTERE.
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[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

75, BB, ARBAZERA LAEMIAEO—BICDOWTERBZITD,

AFPEFERLANIFEO—HFITIE. Y774 7EE2 Z#LEIE4H
b, Y7 7ATER2 EBFERY A VYEY N3 & OEMEMLICA Y >V HIAER
S FYV Y HRAEHEBT 2,

Bib, Y7744 7EB2 EBERKYAVEY N3 & OBEMEAICAT Y VA
R LBD L, BMEUTECIEBRRILYA YV VHRZBSHEL TR
FIRBREZENT 5, M LERFREBRICLY., Y774 T7ER2DRE
ZiEREN DHRKILNIET B, BB, O F7ATER2ORAEZNET %,

ZLT, REPRELLREBOY 7 7A T7ERB2O LHEERFRSIMIYE
VRINEMUREBTY I 7 A TER2HEERT D EICE> T, BiESR
LY EY RSORAEWE - LZHICKRET I & &85,

AEEOEEODERFIE LT, M1 ICEEHOEEERNKIC. FIC. INENE
BEZIDEOERAL D 5, MEIBEIIMIEMO LHICEKBEI N D,
INEAIEERIE. MMITEMOKREZIMET 28MTHBD, Fo KoEEL
AV HREY T 7 T2 & BIFERY MV EY K3 OEMEBALICHELS
THARNERALD %, MMEZTIET. HIIITY~ADOMIEZ LY —BZR
EEIEDENTE S,

AEFEOHEDERZERFE LT, AV VI OHRIKT 2LV VA
ZICTIAYMERBK (PHO., OLILE) Z22FET. MIBM EWINTY
EDEMEALICA Y VAR EWRRT 2HEEEALD %,

FYVVHIADBTNA) EEREKEEET 3HEICIE. INITEM & #WMITY
DEEEMTEET D MM RTIDIREE(RES T, HINTHWOMIEIC
BTBIEMEERI S, BENICKRETREE RS, COBR. £V VYHR
DEDBICLYECDRFREBREFALAENIICMA. FSARTIHIL
RISICEZMIMEEI N, REAHEIOBEZLY —EBSH. HD. 11T
RKEMEIEDLIENTES,

T AV VAHRICEEIEZB/RIETILA)VEBRBRTHNIT L. 7
IWHYMERKICBEINZEDTIAWL, fl2iE. NaOHPKOHZED
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[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

TILHAUVMERRBREZFYV VARICEEIETNIICHBTZ & BAETH D

EvES

AFEPABERA LANTHEROCITESIL. NI & BT OEAREE
i, BN, WHNIHMOMIARINZMNET. FVVORIBICLIYELD
BRFREBREZFNBIZ2EDTHIH. BAXEZRNT IEREICLEN T
BHMOREE L YH—ICAWEBATEEREDER>TWVWD, TORR. JYRE
MM DEWIIHEEZERLD2EDEA>TWDS,

g, AEBEEALLNIEBIE. #V VY HESEBREOERBICRET
ZOHTHRBIEBRETDIENTEDZEDER>TWD,

BIC, AFRZERALULAZNIFERCINIEEIZ. BAZFIHALTVWAW
eI, MTEROBNLBZTOBENCVWEDERDS,

T, BAZFALZINIOBEICIE. BREXS ) —DREBTHIET 2
HELHY . MIEMCEII TN RAS ) —TE>REEQ>TLEWL,
BENEAYIC CIIINEAZN,

—Fh. REPEBEHALANIAHETIE. BRZFHABALTVWRVWEDICRS
)—MeI B &b MIBMPHRIMIYLEWIRETHY., E
BRLEOTRENLNY ZLAERBAEAP TV, BIE. EMIHEO
EHRE. SRERLMINRIBTEZIENTES,

PR, ARBAOERAI R OCLLERFICDOWTERIBY %, 4B, I TRITE
HEEIE—BITHY XAFRBAEZRET 25 D TR,

[EHEf 1 RULLERFI 1 ~2]

AFEPAOERESF 1 OMIAEE LT, UTORETHNIA21T>7, &7,
AFEBAOERF 1 OMIAFEELT, Y774 PTERICHRINIYE L TER
Y MVYEVR (3mmX3mm) #2kg (22, 2kg/ cm?2) OFE
THEL, Y774 7ER%ZOEHEH250 r pm, FHERES mm, FEHR
BEO. Tmm/ s@OFEETOEIEZEHIC, BABRAILY—%51000rp
MmTEEI /i, F FVVHEHERLY Y 774 PTEREBERYM T E
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v REDEMELLICAY VY HR (5L min) A LE, JOFRAKR
T1. S5BFEDOMIA1T> 7,

EEGI 1 EEROFET, TV UBRENICL 24 VI EITHARVED
HEEEfI1 & L,

Fle. EMRUAERES 1 ONMIAEORBEERICERANKREERICEHREL
T YI77AT7ERICEADNS, £84% (172 nm) ZREBE6 MW,/
Cm2DEHTRFLAD L, FVUVHIEHICE 24V VG ETHRVED
mEEHI2 & U,

FEROEREE 1 RULEEH 1 ~2(COVWT, MIEOEEZSIVYEVR
DREM S ZEEMAPARRER TRE L, FFEZT o7,

[0100] [E2/(CLEERHIT1 DR, B3 ICHLERI 2 DR, RO, K4 ICEREFI 1O
ERERT,

[0101] M2RUTHA4DNSHESHNREELDIC, LLEEIT OWMITHWOMIEICEEA,
EEGIT OMTICELY ., INTYOMIEI RESSINIIN, WINTEOD
RESEFERICH T HEMFEIEE (Ra) OEIRRO. 119nmTHY, FF
WIKMIIhTWeZ & ahork, th'fl1 OBEMFEHES (Ra) DER
2. 213 nmTH-ol,

Fre. H3RVEANSIHLANREL DI, LLBRHI2 OWIMTYOMIEIC
e, EREFIT OMTICEY . HNITHOMIELrLYBES<MNIINT
W3 E&ERah o,

BB, LB 2OMMTEOAESLEICES T 2EMEHEEET (Ra) DOIE
0. 177 nmTH>o7,

[0102] (1) MNIREEICDWT

R U7 RHER 1 RULEEBI 1 ~2 DI T HEIC K 2INTEERICDOWTEL
TORBTHRZ1T> k.

WNIHMERDERRTAYEY RICFIEDRIDEEFR L THE. M
THIETOBORIOE/ILENSIMIREREER L,

[0103] EMEHI1ICHITDMIEERIZ2453. 5nm/ hTHY., THBRINTAE
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LKERLTWE,

—7., LB ICBIFAMIAERIEI 3. 3nm/ hTholk, /. Lt
BEI2ICHITHMIERIZ238. 1Tnm  hThH»orl,

[0104]1  (2) #WMIHOMITEOREMES

[EEHER 2 R U LLE5 3 ]
AFEBPOERFI2OMIAEEE LT, UTFORETMI%To7%, &7,
AEBAOEBH2OMIAEREE LT, V—5AHKHS X (soda-lime glass)
ERICHEIMIME LTS | CEMR (Single-crystal 4H-SiC 4° off) (24
VF) E3KkgDHETHEL, VY RAKRASAERZEEHEH200 r p
m, EHEHOE mm, FEHFEEO. 1Tmm  sOFETEEIE S EHIC,
ABRINS—%230romTEEIEL, T, BAXKXELZREL. V—
SARRASZZAERICEADS, &A% (172 nm) ZREEEEMW ¢
Mm2OEGETRE Uiz, o YV UVHBHIY Y —FAKRASIAERES |
CERE DEMERGIICAHY Y HR (BL/ min) #HBALE, TOHERIK
MT2HEDOIMIZ1To/. BB, V—FAKASRIFE. Si O, 2zFWMHE
TEHSZRAD—HITH S,

REBI 2 OMITAEEEET ZRIQOR—Y Y TN LT, 14 VEVR
A AVWTHEBIELZSD0%EEEREI3 & L,

FEEBDOERERF 2 RTLLEFI 3 ICDWT, IIHEDOS | CEROKRAEMRI %
FEEMAPRNAERTAE L, FHl%ZET o7,

[0105] A5 (CLEEHIS DfER, R, BI6 ICEMAI2 DERETRT,

[0106] M5RUVHENSHESHIDELDIC, LLEEIS OWMITWOIMIEICEEA,
EREGI2OMITICELY . INTYOMIEI BESINIIN, WINTEOD
REEEHEICS T HEMFEHAEE (Ra) DEIXO. 31T 1 nmTHY, FEFE
WIKMIIhTWeZ & ah ik, thEfl3 0EMIFEHET (Ra) DER
1. 60T nmTH>27,

[0107] (3) MIEEXRICDWT

Eak U7=R5Ef 2 ROLLESFI 3 DIITHEICL ZINTEERICDWT, L&
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(2) EEBORNBTMIAEREEH L,

[0108] ZEMEMI2ICHITBIMIAERIZ201,. 3nm/ hTHY., —5, &3
ICHITBIMITEEERIZT 2. 26nm hTHhot,

[0109] (4) #WMTYOINMITEOKREMES

[£HEHI 3 RULLERI4 ]

AREBOREFISOMIAEE LT, UTFORETMI%ETo7, £T.
AFEBPOEREF SOMIAEE LT, LI FESI Yy I AERICHEINTIY
ELTGaNER (10mmX10mm) #2509 (2509, cm?2) @
WETHEL., PIVIFE5Iv I RAEREOER250 r pm, EE)EEEE
1TO0mm, EHEEO. S5mm /s OFETEHEIE S &HII, HBEFRILY
—%250 rpmTEEGIEL, £, AV VHEKBLYTILIFESI Y
JAEEEGaNEREDEMEBMLICHY Y HRX (BL/min) ##HEL
oo COBRKRTIRBEONIAZT> 7k,

EREGI3DMIAEEERET ZROE—Y Y TIICH LT, ¥4 VEVR
BRI AW THBIIE L/t 0B 4 & L,

FERDEER 3 RULLESFI 4 ICDWT, MMIEDG a NEROKREHRS %
FEEBPIRAERTREL., %17 o,

[0110] 7ICHEER B4 DfER. RO, H8ICERHS DHERERT .

[0111] TRUK8MLEEL NG L D IC, LhEBI4 OWII T O TEICELA,
EREGISOMIICEY., WMITYONMITEMEESSIMIIh, WMINITEO
REEEHEICS T HEMEHAEE (Ra) DEIXO. 483 nmThHY., FEF
WIKMIIhTWeZ & ahork, thfl4 0EMFEHET (Ra) DER
2. 837 nmThHo7,

[0112]  [EfEHI4]

AFEPEOEREF 4 DOMIAEE LT, UTORETHNI 21T o7, &7,
ARBOREFADIMIHEE LT, ASAERICHEMIMELTGaN (
Z2AVIL) (10mmX10mm) Z20. 5k gOHETHEL., HZ
AERZOEH200 r pm, FEEFHESmm, FEENEEO. 1Tmm sd
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[0113]
[0114]

[0115]

[0116]

[0117]

FEcoEEIESEHIC. ABFRILY—%3 1. 25 r pmTOEIRIE,
T, AV UHEHRELY ASRAEREGa NEDOFMEAMIC, pHI., 40
FIVHYMEBRKEEEIELAYYHR (5L min) Z#GLE, C
DORRAIRE T 1 RO T %2175 7=

LEOERGI4ICOVWT, MIRIEMIEDG a NOKRBME I % 3EZMTE
KRIERTRE L. fME%Z1T > 7%,

BMOICITIRIDER. M1 0IKMIBOBERERT.

BORUE1 OMSHLANEE DI, REMAIDMIICELY., IMITRIOMHK
MIYOMIEABEER < MIIh, HNITEOREESERICH T 2EMES
X (Ra) OEIFOC. 176nmTHY. FRIMIINTW I EHD
MNofe, MIRIOHEMTEHOAUESLHEICE T 2EMEHAEET (Ra) DEIF
0. 922nmThHho7, Fl. EREFIIICSITIMIRERIZ2979nm
ShTHY ., BRRMIEERERL TV,

[FEADE 2 DEMROMEE]

T, AREBAZEET SO0 (LU, THBOE2 DEFEOHEE]
EMT D) ITOWTERAYT %,

BI1 1 EARBZERLALINITEEEZHFBT2HODEREAEMTHY., 22
TRIMIRE 11, BEEOERERER1 2L, EXAREE120
mTEELZRLIETLIFEI=-_y M 3 &, BEUEOEERIIVYEVR14
EREFIIHEPARLI—152BLTVWS, &b, FBI1=vy M1 3EHE
WEBEDO—HFITHY ., BERIIYEY R 4EBENTHO—BITH 5,

R, ERAEEBI120LE (M1 1 LOLE) ICHENIHTH 28
EYAVYEYRTADEL THEINIMIMREINS I & &A%, . 6K
ARER 21FINIFHMO—HITH S,

BEIZv N 3k, ARNAEER1 20 LA ICERESN. ARAEERE
120LEEICKHEA AT VELERA AV ERKLT, ERARER1 20FE
AN SBRENICHIEYT 2, TEELHEHT SIS TERARERT 2
DREHINREIN, BREFIAVYEY R 142 L TCESILENRERLE

=5
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KZETHIMIMMRBIND & &R D,
[0118] CZZT. AEBOMETIE. MIPMIMBEEOERERER 1 2 THRK
INTWBBEEHICEITCHAZIT>TWSY, HB1=v b1 31L& Y
HEEAFHT DI ENFAREAMBTHNIETITH> T T LE iGN
DEMARER 1 2 TEHRINDIAEITRWL, HIAE &% v, Co
Zn&E. SiO,. Zr0,, Al,0,, TiO, Fe,05;, MgO., Ca
O, Na,O, K,0, Ce O, ZFnMmEIY. SiC. SiN,Z Al,0;%
DEZIVIR, RUENOLDLAZERMBATERINTWTEEDAGL

[0119] /. ERAERTER1 213, OERHAHETERMIT—7I/I1 6 EICE
EXN, MIF—7/L1 6DEERICL>TERARER1 24K 1 1 RAFS
ATRT HAMEICEERAREICERINTWS,

[0120] E/. HBKALY—151F ERAEREE 1 20LE#MICH L TROLEL
ClEseh 1 720 & LT 1 HFSBTRd ARICEEAREICEHRINT
BY., BREESFSIVYEV R T4 2FRFLEREBTEADNSERRES IV EY
F14LEMRAERER 2N EMIIMEZTTRET S, 408, HPORFS
YIIHEEMNTEZABEERLTWD,

[0121] CZ 2T, AREOEETIE., HRKRLY—1 5ILERRFINZWMNIYE L
THERRYIVYEY R 14 5FICBIFTHRBAEIT>TWHA, HINTHIEE
BRIIVYEVRTAIIREINDIEDTIERLS, F1VEV R, SHERY
AVYEVR, CVDHFAVYEVR, DLCEZDSFAVEY REBEMKE, S
iC. GaN, #7747, SiCt53Iv IR, Sis;N,£53Iv IR,
AN, ASREOERMBETH> THEEDARW,

[0122] LA, LEEOBRICERINANIEE 1 1 #BWAIIAEICDWTEREA
172, BB, AERZER LAMIAEO—HFICDOWTEHRBZIT D,

[0123] AFERZEALAMIAEZO—HFITIE. ERAEREE1 2%2E0F 3 EAD
5, ENAREE1 2ICEEI=Zy M 3IWBEA TV ELIEREA TV %
B9 5,



WO 2017/141918 25 PCT/JP2017/005372

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

B, ERARER1 20LEICHBA AV ELEBA IV 2H/HIGTE &
T. EARER1 20RAOTEEZHEL. RKEEZHEIE S,

ZLT REPRELALKREBOERAREE 1 20 LEEERFRI A VE
VRTANERMUIRETERARER 1 2/ MOETHI &ICL> T, B
BYIVYEYRT14AOREEYE - CZEWNICKRET DI & ERD,

AEFEOHEDOERA (1) &LT. 1 2ICRITMIEBEOEKROER
L%, M1 20RIIMIEET 8TIE, kLA 1 ITRTINIEE 1
1 DEBRIC, BIC, EANGKR1 ONREINZLDTH S,

BANKET O, ERARER120LATHY., FEI=-v M1 3 &
FEQDINBICREIN. EXNARER1 20O LEICKEANERTTZ2EH0D
R AR

AEROHEDOERG (1) OMIAETIE. ERARER1 220X
HANS, ERAREER1 2ICFEI=Zy M 3IHOSRBAFVELIEREA A
VEMIE L. BIC, BANKERET O LEAKZRNT 5,

Bt ERERER1 2OLEICEANERN TSI ET, aNaRER
1 2DRADFRENDFRKIENIEZITH, BEFRMICIK. BANEZRFT LT
EHRARER 1 2OKKRAMICOHEERHIEZ & T, BREEIITE
YRTADKREDERFEDORIGY A M EEINIE 5,

ZLT, RIGYA EAEMLARBOESHRARER1 20 LHEBFERY
AVYEVRTADEML, ERARER1 2HEEGETEI&ICL>T. R
YA M2BEBRIMIVYEYRTA4ORAORFECENICERIE., 14 v
TV FEROKREZYIE - LFZRNICBRET H & ER5, B, TEE%ZH
HITBIEICLDEREFHRERE. BAXBRMICLIURBMDY., M
TEEXREZLY—EBELEIBGEIENTES,

T, AEPAEZERBLEZNIEERICSWTE. MISMEZINET 2% 4%
AT, NMIEXRZFZHZI2HEBHEALD 5,

(3R]

AFERZEALANIEZER., F81=-y NBFOREBICERET 50DH



WO 2017/141918 26 PCT/JP2017/005372

[0133]

[0134]

[0135]

[0136]

TBRBICEBETIIENTEDLZEDER>TWVWS,

BIC, AFRZERALULAZNIFERCINIEEIZ. BAZFIHALTVWAW
eI, MTEROBNLBZTOBENCVWEDERDS,

/o, BREFBLANIOBEICIE. BREXS ) —DRETHIAT S
HELHY . MIEMCEII TN RAS ) —TE>REEQ>TLEWL,
REA ENYIC KINIAEA,

—Fh. REPEBEHALANIAHETIE. BRZFHABALTVWRVWEDICRS
)—MeI B &b MIBMPHRIMIYLEWIRETHY., E
BRSO TCRENEDNY BLEERBIVEAPT W, BIE. ENITHRO
EHRE. SRERLMINRIBTEZIENTES,

K EH!

PR, ARBAOERAI R OCLLERFICDOWTERIBY %, 4B, I TRITE
HEEIE—BITHY XAFRBAEZRET 25 D TR,

(5) #WMTYOMIEOREHES

[EHEHI5 ~7 RULLEHIE ~ 7 ]

AREBOERREFSDMITAEE LT, UATFORETMI%ETo7, &7
AFEBOEMESG S OMIHEE LT, 774 TEBICHENIME L TERE
BYAYEYR (3mmX3mm) #2kg (22, 2kg./ cm?) OFE
THEL, Y774 7ER%ZOEHEH250 r pm, FHERES mm, FEHR
EO. 1Tmm/ sOFUGETEEIEZEHIC, HABRAILY—%51000rp
MTEERIEE, T, Y774 F7ERBOLANLOHTEI=-y ML YRS F
VEHKLE, £ MEIZY MIKYS T 74 PERBDO LA SINEL
BEELE, CORGIKRETT. SREOINI%Z#1T>7%,

EHEFIS ERABKDAET, FEIZY MYBI AV Z2HELAEEDEE
FEfI6 & L=,

KNI OBFERY A VEY NELLEFIS & Ui,

T, EREFIS EABROFETRERAA VELIEHBA A OHBETHT,
IMBEREZ LBEWEDELERAFIG6 & L, BlB., 774 7TEBOTEER



WO 2017/141918 27 PCT/JP2017/005372

[0137]

[0138]

[0139]

[0140]

FIEHE T, MTERM SR T DA HAEMIC & 2B AMT DA% i
THETH D,

BHIC, LLBHI6 ERBROFET, MEI=y MIEYS T 74 TERODE
EONSINENIEBAERE LS OELLEB 7 & L.

FERDERERIS ~ 6 RULLEHIE ~ 7 ICDWT, EBRHBFHEICTR
MIEOXRAMEIZAML A, b, REHAIF696umX522umT
HB5

BJ1 3ICLEEBIE OEERRETFHEHEE. B 1 4 ICEREIS OEERH
BFHEHRETRT,

K1 3XRUCHET4MSBELMREDIC, LERAEAIS DRI TOHIMTHYOME
ICEEAR, EREGIS OMITIC L YMNTYOMImAREER < MI I, #i
TEORESEICHS T ZEMEHEY (Ra) OEIKO. 308nmTHY
CIEBICIIIAhTWEZ &g h o7, LLERBI S OEMTEHEYX (Ra)
DiEIX8. 118 nmTdH->7,

Fro. HnRLABVWS, REFA6DONTICEVWTERMITYONTEHIEE
ELMISIN, WINTEORNEEHEEICHSITHEMTEES (Ra) DOEIKO
. 341 nmTHY., FRBICMIIhTWEI EA”DD o7,

—H. BAAVELEEBA T OHBEZTHOAVWEREI6 OIT TIE. #
MTEORELBHEICSITZ2EMEHAEET (Ra) OEIF2. 595nmTH
27,

(6) MIBEERICDWVWT

E5R U 7=EHEHI 5 ~ 6 RULLESI 6 ~ 7 DINLTHEIC L BINTEERICD W
TUTORE THRZT> .

WIMTHMERDEFRIAVEY NICFIEDFRIDEZFHR L TH X, I
TRIETOEDRIDEILENOMIERZEH L1,

EMEHISICHBITBMIAERIZS 72, 2nm h, EfEF6ICHSITFEIMIT
BEERIZ454. 3nm/ hThHY., ROWMIEEREZRL TV,

—h. LEEFISICHITHMITEERIZ23. 2nm,/ hThot, F/. b



WO 2017/141918 28 PCT/JP2017/005372

[0141]

[0142]

[0143]

[0144]

BB 7 ICHIFBMIERILI9. 7Tnm hThort,

(7) #WMTYOMIEOREHES

[S25E5 7 ~ 8 RULLES 8 ]

AFEBAOEMEF 7 OMIAEE LT, LRk LAERERIS 0TI A EDER
BRICEANARZRICEREL T, 774 PTERBICEANEZRA T 254
THI%fTo7, Fi. Emebl7 Tk, EEFIS EEAKIC. Y774 T7ER
OEFMSTFEIZY hLYRBAAVEHEKLE, £/ IMEIZY NI
YH 774 T7TERBOLEANSINERIEZRE L /. TOMDEREIEERF S &
B—Tdh 5,

EHEFT7 ERABRDAET, FEIZY MYBI AV Z2HELAEEDEE
FEfI8 & L=,

KNI OBFERY A VEY NELLEFI8 & L,

FERDEE 7 ~ 8 RULLEHI S ICDWT, EERAETHEHCTHNT
EOREMEI Z2FHE L2, Adb. AELBHITO696umX522umThHD

B 1 5ICthEfl 8 oEER BT HEMEE. B1 6 ICERG 7 0EERR
BFHEHRETRT,

K151 6MNLBELMREDIC, LERAEAISDRINTOHINTHDME
ICHEAR EREGI7 OMTIC L YEINTHOMIEAIBES < MIXh, #HN
TEHOAESERICH T IEMFHEE (Ra) OfEIKO. 625 nmTHY
CIEBICHIIATW EZ &g o e, LB 8 DEfTIEEEY (Ra)
DiEIx4. 320nmTH->7,

g BRLAVWS, BEFASOMIICSVWTEEMNIHOMIEIEE
SLMISh, HNIEONELEREICS T 2EMFHES (Ra) OEIKO
. 924 nmTHY., EBIMIINTWEZ ENDD o7,

(8) MIEERICDOWT

B3R L= EHEF 7 ~ 8 RULLESI 9 ~ 1 O DINTH%IC & B INTHERICD
WTUTORB THRZT> .



WO 2017/141918 29 PCT/JP2017/005372

[0145]

[0146]

teER Bl 9 1, EFERI 7 OITHEICS W TEALDORE KU IR NIRIX1T
O BEIZY MOLDRAFTVOBRIBETORWEETH S, BB,
774 TEROFTEERIHEHET. BAXOBRFOAETONITHS, &
H. TOMDMIEEGITERSEI 7 ODMITHAEERB—TH 5,

T, LBRHIO EABROFAET. MBI =Y MIKYY T 74 7TERD L
EOSIENEBAZITHhAWVWEDAELLERA 1 0& Lk,
WIMTHMERDEFRIAVEY NICFIEDFRIDEZFHR L TH X, I
TRIETOEDRIDEILENOMIERZEH L1,
EHEGI7ICBITAIMTEERIE3 741, 4nm hlE, EHEFHISICHIT
ZMIHEERIZ2858. Inm/ hThY., BHORMIERERL TV,
RHEG) 7 RUEREAHI 8 OINTAERIE, bkt U-RMEH5 RUERES 6 DT
BELYLE, JY—BEVWINIEREZRTAETHIIENFELILEA S
— . LEEFIQICHIFTHIMIEEERIZS 43, 4nm/ hUETH>, F
oo LEEBIT OICHITHINTEERIF23 8. 1T nm " hTHh»o,
DITEE=RIG, LR L2LDIC, HONPLCOWINIYTHIEERT M1V E
VRICEOMIZT>TEY., NMIAEROBORIDOELLEICLIYELL L
2&ELEEDOTHZD, EheB 7 RCLEBEFHIODMIT TIFEEEY 1 VY EY
NOEAHER Licisd, EHEFI 7 OMIAEROHEE. 3741, 4nm
S hBlE] . LhEBIQDITAEEIZ., 543, 4nm/ hllE] &LTER
EZlLTWw3,

(9) BIMIYOXREEM

[EREFIO~1 1 ROLLEHI1 1]
AFRBOEFEFODIMIHEE LT, L LAEFEF S OMITHEDEE
BERAOLHEI=Y FaRE (BB HTHT) . D, MIFMES D
FATEBRDSERARERICERL. EREWNIVTHIERRT1V
EYREDEMEMATHIMIAEEICN , X AHB LA DEERFO &
L7z TORRMIARETT. SERBOMIA1To 7,



WO 2017/141918 30 PCT/JP2017/005372

[0147]

[0148]

[0149]

[0150]

[0151]

EHERFIO ERABRDAET, MEI=y FEYINMBREZRELAZED%=ERE
Bl10& L7,

EREGT OLAKRDAEET. ®BI=-y MYRBRIAFVEZHIBLABDE
E=MEHI T E LT

Tz, EREBIODIMIAENON , HADHIEAEITHAI > 7=E D % LLER
11& L7,

FEEOEREFO~1 1 RULLEFI 1 1ICDWT, REABMETICLY ENRA
REBORABAZAEL T, TEEZFTML .

B17~20ICKEEBMEMIFEORERE /S 7ICTRT, B1 713
EREFIO. H1 8IE=EMEAFIT O, B1 9IFXEMRAT 1 KRUE2 O 1XLLERA 1
1 O/ERTH B, &b, V57 0OHEBIEIREEMA. HEIEMIER (min
) TH3B,

Bl1 7oL DIC. ERAERERBICN, HAZH/IKTHIET. &
BORAMBUN—EDEOHBEICHIEIND &N h o, Feo K18
RO 9ANGELNMRLDIC, N, HADHEKEIBNIE, F/aE, N A
ADHEEEINBENIEBRCFEI=ZY DDA AV REEHBIT S & T,
EBROXRABMUELIY—BERICHIEIL > 2 &M o7k,

(10) BNITHOMTEOREES

ERUAEREFIO~1 1 RULEERFI 1 11DV T,. EBRULAFREBED
NET. EERHETHENICTRNTIEORERE S % 5 L 7=,

B2 1~H24ICEBERHEFTHHGRERT, B2 1 EEREHMI. K22
IEEMRGIT 0. B2 3IFEMEFI1 1 RUK2 41FHEFI1 1 DF/ERTH 3,

K21 RUOH24M5BLMNEEDIC, LEAFIT 1 ORIINTOHEMIYIO
EICHER, EREFIODMITICLYHMIYMOMIAEIEES<MIIh, #
MTEOREBHEICS T 2EMEHAEET (Ra) OEIFO. 565 nmTH
Y, ELEICMIINhTWEZ EAgh o7, LLEFI1 1 O&EMEEHEX (R
a) DfEIX1. 805 nmTaH-o7,

e M22RCR23ICHRT LIS, EfEBI1 O RTERESF 1 1 0OHIT



WO 2017/141918 31 PCT/JP2017/005372

[0152]

[0153]

[0154]

T, INITHYWOMIANL Y —BRES<MIIh, EfEfI6 ORMIH
ORELEICS T HEMFHET (Ra) OEIKO. 184 nmThHY. F
7. RFEHI 1 OWNTEOAEERICH T 2EMEHEMEY (Ra) OEE
0. 149 nmTHY. TLHFICMIINTWEZ EDNDh >,
(11) MIRERICDOWVT
ERUAEREFIO~1 1 RULEERFI 1 11DV T,. EBRULAFREBED
NET. MIAER%ETML 7,
EREFIOICHIFTHIMIAERIZS586. 2nm h, EHEFI10ICEFBM
THREEIF1261. 8nm h, 1 1ICHIFT2MIAEXRIET1560n
m/hTHY, FICEREF 1 ORVEREFI1 11E. TOMMIEERERLT
Wi,
—%. LEBIT 1ICBIFZMIEERIFIS 8. 33nm/ hThot,
= DERBA
1 MIEE

ARRILY —
Z Y RS
MmIF—7
IR

11 MIEE
ERARER
wEI=Y b
BRESIVEVR
ARRILY —
MmIF—7
IR
MIEE

~N oo o0 WD

0 ~N o o b~ WD



WO 2017/141918 32 PCT/JP2017/005372

19  EASNKIR



WO 2017/141918 33 PCT/JP2017/005372

5 R D E
[585kA1] SEBIM CHERINAMTEMERN T & B ., ARG

ICAY VY HRA%EIRT 2 & HIC, FIECINTERA % BUEC#0N T ¥ 1 Ef
IEHAIRETEMIETITREERAD

I A
[FEKI1E2] RISCEMEUTE U DEBRATE Y VHREZDHT 5
FAOKIE 1 ICEBEOIMI A,
[EEKIE3] RUGEINITERMIE. A | ;O ORI N2 BERREBOY T 74

. AL YT 7ATHS A Y7747 )R9I, &
WREOTIVEF, PIVIFTESIIVIR, SiO0,,2EKDETEAH
SADHI>BEVWTNMNT DALY,
RIS I, 1 VY EV K $REIIVYEVR CVDYA
YEVR, DLCEROIBWIIN1 DA LAD
FAKIE 1 F/2IFEEKIE 2 ICEBEBOMIAE,

[E5K184] RIECINIERMIE. S 1 O, 2ERDETIHSANSMRY,
RIECHEINITHIIE,. S i Chbid
FAKIE 1 F/2IFEEKIE 2 ICEBEBOMIAE,

[E5KRIES5] RIESINIERM, B L I RISHIIYMOL R EE—HEZMET
5
ERIE1 BEFKIEL ICBEHOMIAE,

[E5KRTE6] RIESA VY AR T AV EBREEET S
ERIE 1 HEFBRIBS ICEHOIMIT AR,

[E5KRIET] RIS 7 I A VMEBRBERL T I A ) EEBKTH D
i KIE 6 ICERE DI A A,

[E5KTE8] RIECANIERM, &L <. RIEEHIIMOLRL EE—FHIC, B
AU, BELLIGE BAAY0P R EE—FE KL THFEEL M
75

ERIE1 AEEKRIB 7 ICEEONIAE,



WO 2017/141918 34 PCT/JP2017/005372

[553KIR9]

[E53Rk1R10]

[55KIR11]

B RIR12]

[55K1R13]

[55K1R14]

BIECONTERA & BUSEHINITH & DEMERRIICN , H R A AL T
meExHEHT S

FEKIE 1 JBEBKRIE S ICEBDMI A A,

EEBEYMTERINNISBM ZMIITY S ER I, EMEAT
WAV VAR EHIET 5 &3S, RIECINTERM % RUSCHRIN T4 1 Bk
IHREBTEMIEEZTREZRA.

RIECINITERMIE. P FESI v IRELIES i O, 5EMNE
TEHSADS>BWVWThN T DhBAY,

RIECHINTHIE. GaNASiD

MIAE

AIEEA VY VAR T A EERKEEET S

FEKIE 1 O ICEBRDIMNI A%,

EEBIEM TR I NI &,

TEDWI T A BN TEHM & BRI TRE T 2RERES.

RIECHN TERA R ORISR TH) & DEFEMERALICA Y v H R & AT
5FV U HRAEMMERE.

RIECANTERM & RIS T & it S /R8T, RIS IEM %
BNt 2HEEE &RAD

IMIEE,

BIECAN TER42 R O RIEC AN T4 & ORI DRI BRI CERA N
L%

FERIET 2ICEEOMIEE,

RIECINITERM I, A | OSBRI N D BRFHRIREOY T 74
. A VYL, YT PATHSA Y7 74T790 ) 28I, it
REOTFIVIF, PFLIFESIVIRS i 0, 2FEWMPETEHS
ADH2BWTNHNT DONSRY,

RIS I, 1 VY EV K $REIIVYEVR CVDYA
YEVR, DLCEROIBWIIN1 DA LAD



WO 2017/141918 35 PCT/JP2017/005372

[553KIR15]

[55KIR16]

[E5KIR17]

[55K1R18]

[55K1R19]

[5K1R20]

[55K1R21]

FAKIE 1 2 F/IEEKRIE 3ICEEBOMIEE,
BIESIIITERMIE. S i O, EMDETIHIANLRY,
BUESHINITHIE. S i Chois

FEORIE 1 2 /2135 KIE 1 3ICEROMIEE.

RIESIIERM, B L <IE. BIRWINIHMEZINET 2 NENIEER % F
Aib

FERIE1 2 5EFKIE 5 ICEHOMIEE,

RIS Y Y HZADB T A EBREEET S

FERIE1 2 5EFKIE 6 ICEHOMNIEE,

BIEE 7 I A UMERBRDS T IV A ) EEBKTH S

ERIET 7ICEEOMIEE,

RIESIIERM, B L <IE. BIRWNIMOPR< &b —HIC. &G
Ay, BLLE. BA A Y0P R EE—HEHBL THEEEHIE
¥ BN AR D

FERIE1 2 5EFKIE 8ICEEHOMNIEE,

BIECAITERM &, RUECHRIN TH & DIBMERAICN , HRAEHIAL T
TEEXFHET 2N, HRAEBEEEHEZ D

FBERIE 1 2 5EFKIE O ICEBEOMIFE.

BRI TERRI NI INITEHM &,

FREDHIMIY) % RIS TEHM & ER I TRFET REHE LS.

BIECAN TERM R URIECARIN T & DFBMERLICA VY H A HIAT
5FV U HRAEMMERE.

RIECANI LB & RIS T Z Bl X /2 RRE T, A IEM %
B X ZEREEB & &lF A

BUESINIERMIE. PIVIFTESI Vv I RELIFS i 0, 2FHDE
TEHSADS>BWVWThN T DhBAY,

BIESHINIIYIE. GaN LB

MITEE,



WO 2017/141918 36

[55K1R22]

[55K1R23]

[55K1R24]

[53K1R25]

ERIH26]

[55K1R27]

[5K1R28]

[55K1R29]

[553K1R30]

[55KIR31]

PCT/JP2017/005372

RIERA VY HART LAY MERKEESET S

ERIE2 1ICEEOMTIEE,

MIEM. BELIE. EMIBMTMIIN2WEMIHODRL &
HE—HIK. BAA Y. BELLIGE BA4A20DR<KEE—A%HiEL
THEEEHIET 2 SIS, AIERMIENM SR HNITYEEMmI
FTRETHERMICEMNIE2TREEZRA S

MIAE,

RIESIIERM, B L <IE. BIRWMIMOPR< &b —HIC, BA
v EHBT S

FRIE2 3ICREBEDIMI AL

RIESIIERM, B L <IE. BIRWNIMOPR< &b —HIC. &G
v EHBT S

FRIE2 3ICREBEDIMI AL

RIESIIERM, B L <IE. BIRWNIMOPR< &b —HIC. &G
FURVRERAFVEH—IET S

FRIE2 3ICREBEDIMI AL

RIESIIIERM, B L IE. RIRWINIHO R &b —F%MEY
%

FEKIE2 3AEFKIE2 6 ICEHDOINTITAE,

RIESIIIERM, B L < IE. RIRMINIIEMO D0 < &b —H DK
HTH?

FEKIE2 S3TAEFKIE2 7ICEHOIMIAE,

RIS T OREICEANE L IE TS5 X< % BE L CEMIEH
DRE%FFHEH DEKILLET S

FEKIE2 3AEFKIE2 8ICEHDINIAE,

RIECHI TERA4 R O RIEC I T D MR ALICN , H R A 6T %

FEKIE2 3AEFKIE2 QICEHDOIIAE,

RIESINTEM I B, ERELY. €53 v 7RDH>B0WThh 1



WO 2017/141918 37 PCT/JP2017/005372

[55K1R32]

[553KIR33]

[55K1R34]

[E53K1R35]

ERIR36]

[55K1R37]

DHHRY,

RIS TIE BRI Y EY R, EBEYI1YEV R, CVD
F4YEY R, DLCEOIBWVWTFhMN1 DOALAD

FERIE2 3AEFEKIE I OILEHDOIITHE.

I ER#M &

BT EM. HLIE. EMIEBMTHNIIN2\BMIYO DL
EE—AI. BAFY. BLLIE BA1F 00V &b —A% G
LTHEEZHIHYT 2FENREL &,

FMEDWINIY % RIFT DIRFEIBE .

RIECIN T ERM & RIS T = B X H /2 RRE T, RIS IERM &
RIS T ZENMICEM S 2HEH - 2RX 2
IMIEE,

RUEEINIERM. &L <. RIEMINIH%INET 2 INENEE % 7
Aib

FERIE3 2 ICEEROIMTEE,

BUECHI TERM D RE Z FKIE LIRS 572 (b DKL NIRER % &
Aib

FERIE3 2 £/ I3EEKIE3 3 ICEEHDINIEE,

RIECHI TER#4 R O RUECHEIN T DEEMRERALICN , H R &I T B N
P HAMHIEE Z R A B

FAKIE3 2 BEFEKIES 4 [CEEHD NI EE,

MIEHA &, BEINITEM TN I NI LT & OFAEBLIICN ,
HREHE LU THFEELFET 5 & HIC, BIEEINTITERM &FIES#EINT
MEFEMIERETHEHENICEMIE 2 TRAERD
MIAE
RIESIIIERM, B L IE. RIRWINIHO R &b —F%MEY
%

F5OKIE 3 6 ICEBED NI A%,



WO 2017/141918 38 PCT/JP2017/005372

[5K1R38] INIERHE &
NI E, BMIEHMTMITINSHWINTY E OEAMEBLIICN
AR L THEBEEZHET DN AR HaE &,
MEDHINITY = RET 2RFHB L.
RIECHN TER#4 & RIECHIN T % M S H/ORRE T, ARSI IERM &
RIECHRIN T 2 A BICEM S 2 BB 2R A 2

MIEE,
[553K1R39] RIECHI &M, &L I, RIS IHZINE Y 2 INENIEER % &
Z%

FEKIE3 8ICEEEHDIMIEE,



1/15

WO 2017/141918 PCT/JP2017/005372

[Ed1]

-
-
- - —— -
T e e e -




2/15

WO 2017/141918 PCT/JP2017/005372

2]
+3.00

nm

—-2.00
341

[43]
+5.00

nm

-5.00
941

PV 1.905 nm |

|rms 0.221 nm I

|Ra 0.177 nm |




/15

WO 2017/141918 PCT/JP2017/005372

4]

+3.00

nm

-3.00
94.2

[PV 2.131 nm |

[rms 0.150 nm |

|Ra 0.119 nm__|




4/15

WO 2017/141918 PCT/JP2017/005372

+5.00
nm
-5.00
[PV 25.023 nm |
[rms 2.107 nm |

[Ra 1.601 nm_ |




5/15

WO 2017/141918 PCT/JP2017/005372

6]

+5.00
nm
-5.00
PV 2.844 nm |
[rms 0.388 nm |
IRa 0.311 nm |
+10.00
nm
-10.00
54.2

[PV 30.981 nm |

[rms 3.600 nm |
[Ra 2.837 nm |




/15

WO 2017/141918 PCT/JP2017/005372

+10.00

nm

-10.00
24.2

[PV 7.428 am |
lrms 0.614 nm |
[Ra 0.483 nm |




WO 2017/141918

[E49]

7/15

[PV 14.742 nm
rms . nm
| 1.369

a . nm
[R 0.922

1Ze . nm
[Size X 0.07

12e . nm
[Size Y 0.05

PCT/JP2017/005372

+3.00

nm

—-3.00
0.0542



8/15

WO 2017/141918

10]

ML

CEOERRHE
RN
2 e

Ty Trin s
RN

P R it
N e N o
s PR AT IR B PR T
5 e SRR L RN
' Fuarre ns
N LI
Yr s R I e A Y
£) O T e AT

PV 1.957 nm |
[rms 0.221 nm |
[Ra 0.176 nm |

[Size X 0.07 nm |

|Size Y 0.05 nm |

PCT/JP2017/005372

+3.00

nm

-3.00
0.0542



9/15

PCT/JP2017/005372

WO 2017/141918

[E11]

[E412]




10/15

WO 2017/141918 PCT/JP2017/005372
[Eg13]
+20.00
nm
-20.00
[PV 79.669 nm |
lrms 10.294 nm |
IRa 8118 nm |
[Eg14]
+20.00
nm
-20.00
[PV 22587 nm |
[rms 0394 nmm |

[Ra 0308 nm |




11/15

WO 2017/141918 PCT/JP2017/005372
[E415]
+10.00
nm
-10.00
222

0 um 696 O
[PV 31.955 nm |
[rms 5.359 nm |
[Ra 4.320 nm |
[E416]
+10.00
nm
~10.00

222




12/15

WO 2017/141918 PCT/JP2017/005372

[E17]

Surface potential V

3000
2500 ¢
2000
1500
1000
500

=500
-1000 #}
_2000 x»ew« I +sbdingd At il s aa 1L AR b it E S R
~2500
-3000

0 10 20 30 40 50 60 70 80 90
Process time min

[E418]

Surface potential V

3000
2500
2000
1500
1000 ¢

—a00
~1000
-1500
—-2000 *
—-2500

—-3000
0 10 20 30 40 30 60 70 80 90

Process time min




13/15

WO 2017/141918 PCT/JP2017/005372

[Eg19]

3000
2500
2000
1500
1000

300

~500

= —1000

@ -1500 |11
-2000 §~
~2500
-3000 * -

0 10 20 30 40 50 60 70 80 90

Process time min

Burface potential V
o

[E420]

3000
2500
2000
1000 : TTRTETATT| B I 11

500
~1000
~1500
-2000 |——f*
_2500 ik

~3000

Surface potential V
o

0 10 20 30 40 50 60 70 80 90
Process time min



14/15

WO 2017/141918 PCT/JP2017/005372

[E421]
+5.00

nm

-3.00
94.2

Y 5219 ]
[rms 0.707 nm |
[Ra 0.565 nm |

[E422]
+3.00

nm

-3.00
24.2

[PV 1.983 nm |
[rms 0.232 nm |
[Ra 0.184 nm |




15/15

WO 2017/141918 PCT/JP2017/005372

+3.00

nm

-32.00
24.2

PV 1.835 nm |

lrms 0.188 nm |

IRa 0.149 nm |

[2424]
+3.00

nm

—2.00
24.2

PV 18474  nm |

irms 2.301 nm I

IRa 1805  nm |




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2017/005372

A. CLASSIFICATION OF SUBJECT MATTER
HO1L21/304(2006.01)1i, B24B1/00(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
H01L21/304, B24B1/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2017
Kokai Jitsuyo Shinan Koho 1971-2017 Toroku Jitsuyo Shinan Koho 1994-2017

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X Akihisa KUBOTA, Mutsumi TOUGE, "Smoothing of 1-3,12-14

Y the diamond substrate by ultraviolet assisted 4,5,9,10,15,
polishing -Advantage of supplying ozone gas-", 16,20,21

A 2015 JSPE Autumn Conference Gakujutsu Koenkai 6-8,11,
Koen Ronbunshu, 20 August 2015 (20.08.2015), 17-19,22
vol.2015, Autumn, L339, pages 715 to 716

Y Takeshi SAKAMOTO, Takumi INAKI, Kazuaki ODA, 4,5,9,10,15,
Takashi FUJITA, "Ultraviolet-assisted polishing 16,20,21

of 4 inch SiC substrate", Journal of the Japan
Society of Griding Engineers, 2014.04, vol.58,
no.4, pages 235 to 240, ISSN 0914-2703

Further documents are listed in the continuation of Box C. I:l See patent family annex.
* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory undetlying the invention
“E” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be

special reason (as specified) considered to involve an inventive step when the document is

“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&” document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

01 May 2017 (01.05.17) 23 May 2017 (23.05.17)
Name and mailing address of the [SA/ Authorized officer

Japan Patent Office

3-4-3,Kasumigaseki,Chiyoda-ku,

Tokyo 100-8915, Japan Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2017/005372

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Co., Ltd.),

21 July 1998 (21.07.1998),
paragraph [0019]

(Family: none)

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2008-136983 A (Osaka University), 4,5,9,10,15,
19 June 2008 (19.06.2008), 16,20,21
paragraphs [0009], [0025], [0034]
& US 2008/0073222 Al
paragraphs [0014], [0219], [0228] to [0229]
& EP 1894900 A2
Y WO 2014/34921 A1 (National University 5,9,10, 16,
Corporation Kumamoto University), 20,21,29-31,
06 March 2014 (06.03.2014), 34,35
paragraphs [0012], [0034] to [0035]
(Family: none)
X JP 2008-60453 A (Matsushita Electric 23-28,32,33
Y Industrial Co., Ltd.), 29-31,34-39
13 March 2008 (13.03.2008),
paragraphs [0024], [0031] to [0036]; fig. 3, 4
(Family: none)
Y JP 10-189544 A (Matsushita Electric Industrial 36-39

Form PCT/ISA/210 (continuation of second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2017/005372

Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111 Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

L |:| As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:I No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2017/005372

Continuation of Box No.III of continuation of first sheet(2)

Supplementation of Box No. III:

The number of inventions: three

(Invention 1) claims 1-22

Claims 1-22 are classified into Invention 1, since these claims have
the special technical feature: [a machining method comprising the step
of bringing a machining member comprising a metal oxide into contact
with an object to be machined, and displacing the machining member while
maintaining the machining member in contact with the object to be machined
and while delivering ozone gas to the contact site therebetween].

(Invention 2) claims 23-35

Claims 23-35 have a technical feature in common with claim 1, which
is classified into Invention 1, the technical feature being: [a machining
method comprising the step of displacing a machining member and an object
to be machined relative to each other while maintaining the machining
member and the object to be machined in contact with each other].

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make a contributionover thepriorart inthe light of the contentsdisclosed
in the document 1 (Akihisa KUBOTA, Mutsumi TOUGE, "Smoothing of the diamond
substrate byultraviolet assistedpolishing -Advantage of supplying ozone
gas-", 2015 JSPE Autumn Conference Gakujutsu Koenkai Koen Ronbunshu,
20 August 2015 (20.08.2015), vol.2015, Autumn, L39, pages 715 to 716

).

Further, there is no other same or corresponding special technical
feature between these inventions.

In addition, claims 23-35 are not dependent on claim 1.

Further, claims 23-35 have no relationship such that these claims
are substantially same as or equivalent to any claim classified into
Invention 1.

Consequently, claims 23-35 cannot be classified into Invention 1.

Claims 23-35 are classified into Invention 2, since these claims have
the special technical feature of: [delivering positive ions and/or
negative ions to a machining member and/or an object to be machined by
the machining member, thereby controlling an amount of charge].

(Invention 3) claims 36-39

Claims 36-39 have a technical feature in common with claim 1, which
is classified into Invention 1, the technical feature being: [a machining
method comprising the step of displacing a machining member and an object
to be machined relative to each other while maintaining the machining
member and the object to be machined in contact with each other].

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make a contributionover thepriorart inthe light of the contentsdisclosed
in the document 1.

Further, there is no other same or corresponding special technical
feature between these inventions.

Claims 36-39 have a technical feature in common with claim 23, which
is classified into Invention 2, the technical feature being: [to comprise
the step of controlling the amount of charge on a machining member and/or
an object to be machined by the machining member, and displacing the
machining member and the object to be machined relative to each other
while maintaining the machining member and the object to be machined
in contact with each other].

(Continued to next extra sheet)
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However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make a contributionover thepriorart inthe light of the contentsdisclosed
in the document 5 (JP 2008-60453 A (Matsushita Electric Industrial Co.,
Ltd.), 13 March 2008 (13.03.2008), paragraphs [0024], [0031] to [0036];
fig. 3, 4).

Further, there is no other same or corresponding special technical
feature between these inventions.

Further, claims 36-39 are not dependent on claims 1 and 23.

In addition, claims 36-39 have no relationship such that these claims
are substantially same as or equivalent to any claim classified into
Invention 1 or 2.

Consequently, claims 36-39 cannot be classified into either Invention
1 or 2.

Claims 36-39 are classified into Invention 3, since these claims have
the special technical feature of: [delivering N2 gas to the contact site
between a machining member and an object to be machined by the machining
member, thereby controlling an amount of charge].

Form PCT/ISA/210 (extra sheet) (January 2015)
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