wo 2023/095632 A1 |0 0000 AP0 0 0 0 0

) FRFBAEFWICE DWW T LRI N -ERLERR

(19) 1 5 ABYAR B HE R > | 0 00 000 A 0000
EREHEE 2 R
R BL s = WO 20231095632 A1
202356 H1H(01.06.2023) WIPO PCT
(51) EFRRFEr o 4A: (74) (KRB T 58 X BE, 4 (ABE Takuma et al.);
GOIT 1/20 (2006.01) G21K 4/00 (2006.01) T1468501 HEBMAHK FAF3 TH3 0F
GOIT 1/202 (2006.01) 2 5%/ VKR RAK Tokyo (IP).
(21) R HERE S - PCT/IP2022/041932  (81) $gE(FRTORWIRY, £T DIEEDEMR
(22) ERHEER - 20224118 10H(10.11.2022) AEHE) : AE, AG, AL, AM, AO, AT, AU, AZ,
. ) BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
(25) EfRHBROE : SN CL,CN, CO, CR, CU, CV, CZ. DE, DJ, DK, DM, DO,
(26) EFR AREDERE : AAE DZ, EC, EE, EG, ES, FIL, GB, GD, GE, GH, GM, GT,
(30) BAAEF— 5 : HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, KE,

KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR,

YRR 2021-190617 2021511 B24H@24.11.2021) JP
LS,LU,LY, MA, MD, MG, MK, MN, MW, MX, MY,

) WA * ¥ / ¥ #% X & # (CANON MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
KABUSHIKI KAISHA) [JP/JP]; T 1468501 R PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK,
HMAHXTATI3ITHS3 0%&25 Tokyo (JP). SL, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA,

(72) %883 : Kith B2 (OIKE Tomoyuki); T 1468501 UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.
RABAHR FTAFITHI 0FE2BF @) jreEETORVRY, 2TOBEDKEER
Y/ Y HRARALA Tokyo (IP). & /AIAE) | ARIPO (BW, CV, GH, GM. KE, LR, LS,

MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), 1—5 < 7 (AM, AZ, BY, KG, KZ, RU, TJ,
TM), 3—0Ow /X (AL, AT, BE, BG, CH, CY, CZ,

(54) Title: SCINTILLATOR PLATE, RADIATION DETECTOR, AND METHOD FOR MANUFACTURING SCIN-
TILLATOR PLATE

GH ZADEM : PUFL—FTL— b~ BERRHE. 8L UFL—9TL - bOBRIESE

(87) Abstract: A scintillator plate having: a columnar crystal that
[s1A] is formed on a substrate, emits light corresponding to radiation with
which the columnar crystal is irradiated, and has a prescribed col-
umn diameter; and a protective film that is provided so as to cover
the columnar crystal, is used for protecting the columnar crystal from
water vapor, and has a prescribed thickness. The scintillator plate is
characterized in that the value of the arithmetic average roughness of
the protective film is equal to or less than the value of the column
diameter, and the value of the thickness of the protective film is no
more than four times the value of the column diameter.

[=18]

GHDEM: HIRLEICHERINWBHEHI N BHKRICH L
LN ERTIMEODHREATIRNRERE, BIRE
mMEBOLIODILHRITOABERERE KEZXIHLLRET

2ODMEDCPESI.AETI2REEE, 2HITZV Vv
FL—9TL— NTH2 REBEOHEMFTHUHEIDE
[Eic] PEROELLTTHY, D, REBEOEXODEIER

DEDAELUTTHD & =R ET %,

Rl



WO 2023/095632 AT |01 00 A0 00000 0 0

DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS,
IT, LT, LU, LV, MC, ME, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,
CG, CL, CM, GA, GN, GQ, GW, KM, ML, MR, NE,
SN, TD, TG).

RPN
— ERFEERS (RHE8215%0))



WO 2023/095632 1 PCT/JP2022/041932

Bl =
FEADEBM :

PUFL—9TL— b BEERUEE. BLUVYVFL—ITL—MOH

&Rk
52 aad

[0001] AFERIE. >rFL—9TL—h BEERER LTV FL—4T
L— hOEMSERERICET 250D TH S,
p—cs 300l

[0002] EERBETXVBBEICAVLVLNATWEISY MRXILT14F704% (FP
D) METIE. BEFKEERLLXIGE, ERLEICHEK L REHERER
THDEHAE CVFL—9TL—F) TR, TORIEDPFELELKES
HRTFTHRELTWS, ZORALEOBRIBIICIE. BALEAESIHERT
ICHEI L EEI R LHIC, BERICTERINE, fIZEI Vet
LpEDONAOATETIVA ) EBOTRERE. H5VIFEHRERESAV
b TET,

[0003] —MAICIAVIEEY D LTREROBREIRETIE., KERMHBICHEQES
OEREICER IS, EREEPEN. REL—FEBIRT B ET,
EaziE<<1 O 0>HAUTEBEMICKR L THERERE Y. BIREBAICIKE
BOHA XN EY RELBREBEREAZ, HRBEREEE 2 ORREREIC
ERIMTEHRINTEY., fIZEI b7 L0EFE (W1, 8) &R
DEHFE (1. 0) OLLIZLY., SEFIFRLIVIEES D LERERATH
DNERFEBEYIRL. WRMICEHRTICERT 3,

[0004] AERBEREFITARY MEDEL. BEOFEIRE LR THLREBA IS
ICREW, BICHBRLEEET2N\OFVET7ILHY) EBORRERBEDIZS
 RRILEEFNDZKESICREINZ L BZICHEL, BRERELI/ARE
LY. RIZEOFEEEMELR LY T3, BELLNOFVET7IVA )&
BT, B LAEAPEXRFICEAICHEREREZEHRLAY. RET



WO 2023/095632 2 PCT/JP2022/041932

[0005]

[0006]

[0007]

[0008]

[0009]

BELL72Y 928, BERMREBOLEOMENMET T 2T8EMLH 5,
REEFSCAR 1 IS, ARERBENLRZHAFIIH L, EB7ILIFY %
REET2H 1 REEZTNBROAEDELERE I, ILICHE2RER
THIETA2HEMHAIERIINTWS, 2DODFREEICLY. BHEREKEZZTD
BEMAEHWTHEEE, BAROBEEDE AL S, EEROMREDKT
Hl & AmILLTW3,

FoAT AT TR

R SCER
FEEFCR1 B 2020—-04 1820542

FEAOBE

FALNFRL LD &ET5RE

FEFSmR 1 DL D IS, EB7INAFY REFRET2E 1 REBILLER
BICIYBHRINDA. EIRESFEHEEELS, ILICKRRIGOERD
FETZIEND, BEANAHREBEEZET DI ERBE LWV, ZTORD.
ZE0REMERRTHAICIE. BIREELIYELEWL, RUNRSFIYLY
BREDE2REBTUNDOHZHRBEROREEREICHET 2 EMNUE
ERD, DD, HFEEOAZRAN/EMLELY., BIREBEEF 2K
EBOBEMUNFRLAY LT, BRE L THREREGOBEMETT 20
BEMED D B,

AFEBPX, SVOMEECHEMEHIITSIENAREERDZYVYFL—4%
TL—baRETZIEEBHNET 5,

AR EERT BIODFE

LEEDORBIE. EREICERINBHINBEIRICIE CXERKT B
EORREET 2RERE. AIREREREED £ IKHRIT ShEiskdR
RREKEIDORET Z2ODAENEI BT RERE. BT
VFL—HTL—KTH>T. RIERREROEMFEEE I DEHFIEZAED
HREOBEUTTHY. HD. FIEEDES DELFIEZAMEDHERDED 4



WO 2023/095632 3 PCT/JP2022/041932

[0010]

[0011]

[0012]
[0013]

BUTTHZIEER/BETEIVFL—9TL—MILYBRIND,
FEEA DR

FEROBHICLY., YUFL—9TL— MR BVDREEEEMAEIIY
BT EHEREE D,
BIHE D E kA
[BNAIAREBOEBEEBICHRIFRERBEINMREBER TEONIKRFERTI
HMETH D,
[RBIAFEBOEBEEBICHRIFRERBEINMRER TEONIRFERTM
HMETH D,
[RCIAEBOEBEEBICHRIFRERBFINMRER TEONIRFERTI
HMETH D,
[BI21AFBADEREEICHE I TERBERBFORAROKES EMEETH 5,
[BIBAIAFBADEFERREICIR D HRBEROLMIBAEINICKR LERT

H5,
[B43BIAFHBE DRI EICFHR D ITAERO LRI 2 RXAMICK L/MEM T
H5,

[BIAATA BB D EFEFEICHR D RAIRRHBOBN e ST MEMTH %,
[B44B 1A BB DEFEFEICFR D MIHIRRHBZDOBEN e ST MEMTH %,
[BI5]AFBADREMEICH S NARREBDOZEOREDORRELER~ITH

TH,
[B161AFBADEEMARICHR 2 NARBREEDERKREDHZ5RET 2T
Hb,

[B71AXFBADERBEEICEIITREBERBIOLIGTINMRERTELONDIKT 2
TIWES EMEED—HITH 2,
FAZERET B cHDHRE
BT, RNEBOERRLIS L PLEBBIOFEICDOWTETY,
(EIAEDREMEY)
1A, EREICERINDPRERT 01 DREAN SR I ENE%E



WO 2023/095632 4 PCT/JP2022/041932

[0014]

[0015]

[0016]

[0017]

[0018]

R~LEEDTHY., . M1 BEEOKEZRLEEDTHD, AFERAD
—RBRICE NI, BAAEROKRAICIE. 1A, B1BICRYT LD ICMODH
%, —fFlE LT, H20HES EMEENSHRBEROLHALZAET 2 &
. 52ENSB8IEETHELAHBLTVEY, ZIX7T0ENST 9EDE
FETHhY. FHEELRDZETEETHD, Ad. B2 OHFADORENZHIR
1 O 1 DRRAAZRTEDTH D,

—MEIC, REOMOOFEHELEERE LT, IRIWY XEOEERZDL
5ODEREDEHEZEMFHEET (Ra) &MR, RaldkREHRYXELD
FIHROBEIC x 8, MEROBEICy#HERY ., HIHEE sy =1 (x)
TRULZEZICUTOX (1) TKRKOLNh, NIQEIFERANES TE
LNTHDIEERT,

[%01]

1 L
Raamu::—f I (x) |dx
LD

PZIE, EI3SADESICHRAMEDOERIOTITNMT1 Oum, OFEI302
D7 um, FImAH7 1 ETHRER1 01 1REELTEATVWSIEE, R
aldl., 75umTHd, CORAMRICEIBDLIIC, LinA104E
 OEEE 3. QumERSALYBONAIRER LIS, Rald#o

98 umERIAILTIEMSMEELYNIREELRD,

AREBORERT 0 22HAFBRELICEKR L. REROKREHEIDIEZ
HEDOEUTET ST, EAKRKAOKEEIMEBEINTLYBSH
WY, RIBOTOERICHITE2REMISED LTS, LYFFELLE. &
BIEOXREMIDEIR. FROED 1 0%BUTETBEELW,

BlZIE, B4 ADEERD TSy MMMRIVTATIHEERET ZHE. &
EBAOTREEANLTHEYH402LDMYMIFICEWT., |HAEFKE
DREAIMEBEINTWBIZEREBEEES BT LT 2, ARkIC. M4 BDE



WO 2023/095632 5 PCT/JP2022/041932

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

BAEDISY MMRVT 4TI %RTBI5E. BEB4014E%2NT
2REE4 0 3DHRICEWT, BEMEIE LT 2,

AFERAD LD IC, EXAERANERICEREINTVWGALLTH, — KA
BEEEA4OTDEIEHumllEH2%, (REER1 0 20DFKEHEI Z+2IC
RING B ENTED, BP. EE4O01 & LTEBEE. Ry XL M
FEPMEMEEAVWTERL,

e, EATIEEBCEREMOEIDEEIATEES RY, HRFER 1
O1DEmANLHEYH 40 2AI0EETHORY (KER) 2LYELT
2ZENTEDBDT,. 759 MR T 4TI H9DEEHRENE LT D%
REH 5,

AFEBORERT O 2 THABDORAMEI ZERTE 2 &, FICHERESR
DFEHBDOAERICEWVNT, FHRERZ 101 LREE102-DRETHDRE
FENLYNEICGRY, EFRTIAIBEBCNIERERRERAANAZIZE
ZADMONEL D, ThICLY, V40 2AAGT DHDOIEARS
IETE3,

L —H—BEER R E TITD) CENFARETHID,. HIREEDOL D ICELNL
MEWREOEHAICIK, FRETARATEHATRABEEELZRVWS &L Y
FE LW,

(REEDEY)

BIZE, ENAEOERERT10TOERENT Oum, KLinAA8IETH
A, OEOEIIE5. 09 umTHY., ZhIFHERDOWO. 5BTHS
o CODEIE. REE O 2/ RER 1 0 1 OEHRLH SABERDICED
HEEZBOROTROBR L4 %, RERE1 021 TFROBRLY BiEWE

 HERERT O 1 ORIREBOBEEN AN+ &4y, HRESRT1 01 OFFEN
METTHHEEMDNDYLEFE L <R,

T, EXFEORRERT101OREZENT Oum, LRANL2ETHS

. EBOBIIE10. 3umTHD, ChHIIERERRBETHY., RE



WO 2023/095632 6 PCT/JP2022/041932

[0025]

[0026]

[0027]

[0028]

Z1 02/ RER1 01 0w oNoRIESRDICEISHFEZEOROL
ROBREMRD, RER1O02HEROBELRLYEL. HRER10 10K
BICRIEBEINS &, BHORRKERT1 01 OB TEAPEFRELLZYEELI N
YT EICRY, EERIBEMET L TEHFH L <ALV,

ERRICIE. HRERT1 01 ORRIFFRAY A XMNEELTSY., Bum
DOBtumDRHEETZIENS, ERIGFEROAELUTIFE L,
UEDZ &b, RER1O02DEIDEIFR. HROEDO. S5EUEND
4IEUTTHIDONIFETH 5,

(REBEOHBEEH)

AFPORERD. HAFOEREHANORBEHEICDOWTLUTICEHREAY

o PIZIEEBELREDFERTERLICHRBRZENT 2156, BlEROD
EEENMORRT 2HERERALIRLIEAEREEZRTHREREEZE
MY 578, HAGERORERIZEEMEZ ZICENTENYT 5, —A. &FIK
fHemE T OREREIIE. MMAEEZE T TIEHBO TINI WD, RENETEIC
HEODBNES. HIREDERENLIINET—EDERTHEINS,

WIBEORERZD SR DBEWHOERICAFKBDORERE1 025K T
&, MRER1 01 BLOREICKERT 0 2AFTEINTRENES 4
&Y, BRI LDANHEL. ZEPEEMETT 2, Lieh>T,
BI1Ch&HIC. (RER1 0 2 DpHESEHIE. HIRER1 01 ALODEEDN
+5I1EA THRENBEET, REE1 02 THRER101DAIEAEEL
TH, BRER1 01 ALORBEZHRTE2HRATHEZEHNEELL,
FELLIE. BREROLmAUDREIC., BAFOEIDS 0%BUT2HE
5,

(REEOERER)

AFEBATRAVLRERT 0 20FERE. HIAIE. S—kbRORYSSHY
EELOHETETMHR. BR, KENLOKDZRY DS ROEER) v —
EEH. BMABTREREIN, BE. B OMENSRININKEEZR
W3 Z&ETHEKAIRETH D, BIRTIERMOERICE > TE. MKDFERIS



WO 2023/095632 7 PCT/JP2022/041932

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

P VAB S AANDEALRGEICEEMRZREL TERWA, LYBFEICIKE
AIEERGDERTELDZRERBZEBIRT S EAFE L,

(REEDOEMRAZE)

EHRFHRELTE, RAEYO—N RT7L—a—b FTav7Fd—b. 7
O—3d— bk, N—O— "ACREEBWAFEZEEERIRT DI ET. flX
ESBERROFERELR, FRERZ1 01 AOFFEOEIOI—FT 1 V7%
BRICEDENARERD, T, BEARNEZRWS I & T, HRESR T
01 DEDORED., FKICHEANRNELZHIBTZIENBTRERDH.
HRER1 01 ORAOMNICLZ2REAMIAERBT 2 &M AREE 2D,

BIZEREYDI—MEEZAVNIIE, BHEINSRERABRNEERICE 2ZED
DTHRERT1 01 OEWHBICEEIBEIRC LD EDD, HRESR
101 DEHEBADREET O 20DFHLIBEZER>THFELWY, Tk, &
HOTRESR1 01 OBRADREE1 0 2 0HHEVERKRICHNE T2
EHHEBETH %,

g, A7L—a—rEERAVNIE. KREBEERNORRBROBHEE
BH—bTERLY, T4y Fa—MNEZRAVIE, —EREROBEAANRERRA
BREBELSBHRLEYTEIENTTREE A,

I 5, BRROBRIFPEBRRICHERIER 1 01 0fIREAHE FAXIC
RBEFETEHIET. BHORRER1 01 ORIADREE1 0 2 DK% 1!
T2 EEARTHD, BEILKRCTUELERBEZRET Z2DIC. #HEH. &
BHUEAPRHEE, I SICIKRER1 0 2 DR ICEECIME. HRESR1
ON1A”HBELAVEEDINEEZT>TH LU,

I LI, HRERICH L. FHENMBEZT>TH LW, FHRAENEBOHE
ELTIE, FRPO—5—CTHAFOREE—HRICNET 2 FHEP. BER
ERRSEDERET Z2HEERAVIONFETH DD, BHEOREEI A
ERTENIEX, FEREARET 2EDTIEAL,

AFEROREEZMNT 2R0ICIF. RIEOUNIET T £ TOREVCRERH
FEORMHETOMEBIEES LT, BARRBERICTIBIFILLEOERRT



WO 2023/095632 8 PCT/JP2022/041932

[0035]

[0036]

[0037]

[0038]

[0039]

IWIFY RAETHATOHBUIBEZT>TH LU,

(HHAEDOEE)

BAFOEMIE. FIZIEITVEEIVLPRIEEYDLRE, KGR 1
O 1 OEISERARERNOTIETILAY EBIEEMH HBIRFAETH %,
BMICTRARNEEEZNES T HICE,. BEME LT, flZE3Ivies )
LRI ) TLGREEBMICEATHERWL, AFEBORERNLEOERIE. H
ZBEBERED—MBNBEERIBEOFETHRTETH S,

(FF4)

R LU EAAEOTRESRT 01 0OHFE3 0 1 OMIKOFHIZ. EEIE
FEEMEE (SEM) LETITODONFETH D, Flo. DEFRERMEDFMIE
 BRGEBH (MTF) 2RIETNITEENICLER T ENTEDS, &
7. HMEEFMER (DQE) 0ifild. BREART (CCD) »HEARS
BEEEFEE (CMOS) L, RABREHXARFOIASREDHREEE
ZRAVWTHMATRTH S, . FHERDOCFMAIEEIZ TS XIRD P
BERBE TS XT oM. BRMEIEEZIEXIREIT oA E THEMEITETH
%,

(FETHRMR L 2R, BETIRIRR B~ OFIA)

AEBEOYVFL—FFL— MNERVWEKRHIREHEEE LTE. B
AADEDIC, REBNEZERL 04D EICENEETE L, EEE40 1
ENLTHEBRAANEERT I H4 02 HHAEHE 2BROBEER
OERFHMRERDDH D, TNLUAICE, FIAIEEHA4BOL DI, KU
XER4 05 EAEHABFERL. BEB4O01 2N L TRFFES4 03 &4
HEDHOEDZEBROBEEEORFTIFRELES LTHRL,

AR OMEHIRRE RS IE. REHRICE DK B ZRE T 2 BEHRIRREEIC
BERIND %, BEHRICIE, HEMICIEXBABAWSONZ A, 7ILT 7P
R—HBENBVULNRTE L,

B 63, MEHRBREEBOEARKRO—FIERY, MERES 1 0 RKE
LGz 6 1 115, BE6200ME6 2 1 4FAL. RIHREHEEG



WO 2023/095632 9 PCT/JP2022/041932

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

SOIKARNT S, ZHREO6SOICAFTLAKRAIES 1 1ICIXEEG6 200DEFRA
DEBHISENTHY., EBE6 30, HER6 1 11K LCALERHNBESR%
BNET 5, COEIMBHRIE. T4 VHIETICEBRINLE,. HIAIEA A
—270tyH#640ICL>TREDESUEILAIND,

EEISOI1—IE, JOBSHBRICIH UL RERESRE. flAETY

O—I—LDTAZAFLL1650TERRITZIENTEZ, 1—HiE K
SHRERXIEZEDT—8 %, FIEDBEFEG6 6 01l L Y RMRMAEET 3
ZEMNTE, CORHNRERE., MOBHATHI KNI —IL—LODT1 RS
L4651 THEIZIEETEDS, . 1—Fid, ZORIHREHRNIL
TOT—H EFEDRHKERICEFRTZIEHTE, fIZE 7104670
Ly B T70ICL>TITANLET 1ILREHFETEIEETED,

IR, AFEBOLLBHIS L CERHICDOWTERRT %,

(tb#fsl 1)

AgfliE, ERRBEBEZAVC, IVibtEY D LERM, 391 Y
VLEREME T 2RERBEOHAFEER LK. TABIFIL TR
EEAFRLIEEDTH D,

g9, ZAERARAE LT, 39y oaTELALMBEEBRR X2
BUEFIRR S LTIV d VD LaFTBE L AMRGER EREEZRER
BERICEEE L7z, BERIIASRAERLEICTIVLIZVLREFEEZETT100n

BT A FREAEEISONnmBELEED AR W,

HKEXENZO0. 01 PallTICRDETHEEER Lok, &2 OB
MIRICEREZRAISRLTMAL., REBEIELLEI AT, EROE%
TWO D, EREMBHEGREOBICERITONE Yy v 4 —%RITD I ETHK
EAREE L, b, EREEIXSOTHNSD160CETRAICERLE,
HIRDRF WAL DD, MBORENMHRINEIATIKY vy vy —%
AU THRIEZKRT L, EREMBHKIRZERE THOHE. BONIES
BICSHEBRRETT MBI FIL St REETHE L.

HEEZETUETHEMIE CHE T &, H204& D AREREEOEK



WO 2023/095632 10 PCT/JP2022/041932

[0046]

[0047]

[0048]

[0049]

[0050]

DR TE e, HRBBREONIEREACMO SHHRHIB[ICFOP (Fiber
Optic Plate) #ZNLTEEIH T, ERAHLSEEREDIR
BRQABICEULXBEZRF L TEHKENGE L, F. REHIRREMH
DPEBEDIBIETH S, ZEBAREBN, 2L,/ mMmTOMTF (2) Z4Y
TRATVEDFA T Iy P ERAWET Yy VKLY KD,

25CEES O%DIRETTHRE L. BBRAFBICMT FRIEEIT> 1,
5 HZBEROMTF (2) OEZ1&£T5&. 50T T7DLEREIT IR
T &£OABEBELHBENEOSN, MTF (2) BRHEIK. R4ICETL,
3O0H#%®TIZO. 76&iY, ZEDEECRKTNIR LN,

(tb&2)

ALe®plE, EEREEEZRWVWT, I3kt yL%z8M,. 30y
D LEEME T AERERBEOHNERETR L E®R. TABIFIL TR
EBEEZERL. IHICEOLICRY)NAZFD YL V2 RERE LTHRKLE
HEDTH b

REFESZOEREICEER. TABIFITREREEXRTZ2E2E
TIZLEBAGI T ERARICITVD. BRIRYE LE, RYRSFDY L UREEE
Ity b U, BEREESH®R. BREOYARASHFY YLV EREHIELLES YN
WIRSFD ) LV ERIREABAL, REKES 15 umDRIY/NSF2)
L v OREEZH L,

g1 ERERICLT. MTF (2) ORBEEZAELLE IS, BB
B1DOSHEBEOMTFE (2) OEE1&32%&, 5075 7DHERA2IC
T & D BRI E O N, RUNRSEY )L Y OREEIEVS
. SHEOARLBRBHOMT F (2) HEMHEIFO. 79 &EM>%&, LML,
TDHRIOHBREITOREDETIRIZEAERONT., HEREBE TR &
Noh o,

(EHEHIT)

AEMBH I, ARBICBFZ2VVFL—9TL— FNORERZO—HIT
Hd, BEEZEEBEEZEBZRAWVWTC, AVt v L%ZE8M, VYYDV LER



WO 2023/095632 1 PCT/JP2022/041932

SEMETRHRERT 01 DESGRISOAIBH;FETRLIE. —ER
ORYSSHYUTRERT 0 2%HKT %,

[0051] &7, EEIRE LT, REBENEOERLICHNAAOEKBEEZTNT S
o FREMBOWKIGLLES 1 & BRRICIT D,

[0052] ORIC. REEROEKIEE LT, ERRYEHLE. FPNMNAEYO—%
—iIty bl PTFII—FTNAEIS/A—E FORY O SHFUNHEIC
EENIAREREZAVWTCREYO—MNETHRERT102%2FKL. 25T
BES ORBRETFICT 2 45HEE L,

[0053] HEEBRAZEERETEMETCHRELA—MHELT. I70&5I1C. FRE
101 DEEEISRDZEIFORAN—HKEL>/IRERET102TED
NTWBKRTFEMETE L, AT EAKICLT. MTF (2) ORKE
b RELLET A, LRFITDOEHEOMTFE (2) DEZ1&T3&.
M5D7Z7DEERFICTHT LD RBREEHENEO N, ThiZ&Y
. LB YU S oEEND,. 30HRBRETHMREDLILIZIEEAERS
nd, BVDREEESHEENEILTESZ &89 o7,

[0054]  (ZEHEHI2)

ARG 21, ARBICHBFTD2VVFL—8 L — hOEEHZEO—HIT

Hd, BEEZEBZBEEZHAVWT, IobttdvLz8M, VIS )T L%ER

SEMETERERERT 01 DEEHEINLRDIENAEEHHR L. TA1BIFIL

THREEZTKT 2, TO®%. EEBRARIBDICHEBICNIEZE L &,
InIA—eRORY S TREET 0 25K LK,

[0056] &9, EFEIRE LT, REBENZOERLICERNAEFOERBRELZIM L.

SICTABIFITREBRETEKT 2E AL TIHLERG 1 SAKTH S

[0056] ZD#&., FHRAEIRE LT, EABROERRRNREL ZTBLET 280
IC. ERERYELE. BERZEI2mMmmOAS AROBICHATEZINEE
BIctEy AL, 0. TMPaTHEL,

[0057] RIS, REEROEHKIZEE LT PTFLI—TBAFEIC/NN—E FORY



WO 2023/095632 12 PCT/JP2022/041932

[0058]

[0059]

[0060]

[0061]

VS UMHBICETNIBARENEAVWTR T L —O— MNETREEBZR
L. 50CT3RMEER L,

tewf 1 EEBRICLT. MTF (2) OREBELZRELLE A, &
Bl1OSHEBEOMTFE (2) OEE1&£T25&, RSDTST7DERR2IC
T & D BRRIFEIEHBRNE O N, ThitLY., DfEEEHRLDD. 3
OBBRZITHREDLEIRIZEAERLONT, BUVWOMEEE S MHEMEAEILT
XL ENDIh o

DLETIEE OO DIFEAFEZRLAED, REBIXINSICEONZEDT
. AEBAOBEZ @R LAVWEHETEO—HIEREINTELWL, &
oo REBMEICEEIIN/EL DRAEIE. ARBPZHRBATIENTHLLN
HDIGEETY, AFRBIZ. TORBOBRBREKICREINDEDTAW
CEREIETHAL., ZDHEMEEEHD b,

AFRPIX LBEFEOHREBICHIBRINSDE O TR, AFEBOBEMRUE
ENSEIRT 2 &<, MARBEERVERNTRETH D, [>T £
B % NC T 2DICULTOERBERLT 5,

AFEIZ. 202 1E11B24HRHEOHARERFHERE2021 -1
9061 7%EME L TEBEEELTERTIZDHLOTHY, TORHERBEDLT
ZZ ZICERAT 5,

1

1



WO 2023/095632 13 PCT/JP2022/041932

[55KIA1]

[553K1R2]

[553KIR3]

[55K1R4]

[E53KIR5]

[E53KIR6]

[553KIR7]

&a R D&

EREICHHR I NBRINCRFHRICIH U EFHKT 2MEDOHER
=BT ARG

AIECAERTESREE D £ D ICR T o naIREERERE KES D b IRE
TELDDREEE, #ETEVVFL—9TL—bTH>T,

RIECREREOEM THE X OEAREFEDEROEUTTHY.
M. RIGREEOCES DENFEZHAEDHEDED4EUTTH S
CEERBETEIVFL—ITL—h,

RIECIRERE L EMTEHE X OEI RS EDEERDED 1 0 %IUTF
THY. BD. FIRRREEDOE I DENRIGZHAEDERDEDO. 5
BEULENDABUTTHZ I AR ETHEKIE T ICRRDOY VF
L—% 7L —k,

RIECIREEIL. RIS RBROMNELZ, iR RBEROLmD SFl
SEFREROEIDE O%UTORIETHEL TWD I EERHET
BEKE FLE2ICBHOY VY FL—FTL—h,

AIERREIRIE. ) ADORBIEERFHETEEKRBIBEIOD
WFhH—IBICREHDOY VY FL—4 FL— Lk,

BIESAERESRIE. NOFT VBTV A ) EBIELEMDI LA I L&k
WMET2EKREIHELOVWT D —HICEBEHOL VY FL—FTL—
bo

BERE1IBESOVWTIAN—IRICEEHOS VY FL—9 L —h &,

RISV FL—9 L — DO DHEBRANEERRTIH &
. EZBIBILE

R E T 2 RETRR RS,

EREICHERINIERBROESFIOLIBNEFEERET D%
EIEE.

REEDODRERBZBHS I VRE L CTRIRENAAEZE D & D ICHIRRKR
EEEZHKRT IDHRIRE, 2722 VFL—F9TL— NOHREFE



WO 2023/095632

[53K1R8]

[553KIR9]

[55K1R10]

14 PCT/JP2022/041932

TH>7T.

BUECTSRR TA2DRTIC, FIE(BLIRIC & Y RIEEEREROXREME I %
KRBT HEECTRREEZTI & 2RFHETI2HRIERE,

BIEEFER LRRIE. AEY O— NMAICLYRIERFREREZFEHRT S &
AR E T 2ERIET ICEBOEERE,

RIS IR, 2 7L —d— MRICL YRTRGREREZKT 5 2
EERE T REKRIBT ICREOBES X,

ARSI IR2IE. RISSARBIROFERNELTRY S SHFUEETIE
HRBETBEREBETHEIOWVWTNA—IBICEEHDEIEHE,



1/7

PCT/JP2022/041932

WO 2023/095632

[E1A]

\\\\\\\\\\\.

[E41B]

\\\\\\\\\\\

[E1C]




2/7

PCT/JP2022/041932

WO 2023/095632

[242]




\\

\




4/7

PCT/JP2022/041932

WO 2023/095632

[Bd4A]

!!M%ﬁk%ﬁﬂ

§\

404 7

[E448]

!!M%ﬁk%ﬁﬁ




5/7

WO 2023/095632 PCT/JP2022/041932
[E45]
1.2
F
1.1 - =
1 4%.,_\&7 &
~ ’)
ol S
209 ™
= TN
LI—L 08 E------------TE "'---- ----- \-;-'E]
= ~
.\
0.7 — oo — LI ]
== fd== LLEMF2
0.6 —o— i1 -
S— 52
0.5
0 10 20 30



6/7

PCT/JP2022/041932

WO 2023/095632

[E6]

5 Nl—H—"

119

P22 7277777

G
A
A
4
z
/

049

~l—

rLxerL

——

S 2|

~T Al

T—N—&4d

099

ST—1A(1(—Od e

fadOLc—x)

T 0%9

0¢9

T—EX




7/7

PCT/JP2022/041932

WO 2023/095632

[E47]

101

102




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2022/041932

A.

CLASSIFICATION OF SUBJECT MATTER

GOIT 1/20(2006.01)i; GOIT 1/202(2006.01)i; G21K 4/00(2006.01)i

FI:

G21K4/00 A; GO1T1/20 L; GO1T1/20 E; GO1T1/20 G; GO1T1/202

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

B.

FIELDS SEARCHED

GO01T1/20; GO1T1/202; G21K4/00

Minimum documentation searched (classification system followed by classification symbols)

Published examined utility model applications of Japan 1922-1996

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published unexamined utility model applications of Japan 1971-2023

Registered utility model specifications of Japan 1996-2023

Published registered utility model applications of Japan 1994-2023

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.

Y
paragraphs [0026], [0027], [0031], fig. 2-3

JP 2014-9991 A (FUJIFILM CORP) 20 January 2014 (2014-01-20)

1-6

Y
paragraphs [0024]-[0029], fig. 1-3

JP 2017-36922 A (CANON KK) 16 February 2017 (2017-02-16)

1-6, 10

7-9

(2008-01-17)
paragraph [0021]

JP 2008-8741 A (KONICA MINOLTA MEDICAL & GRAPHIC INC) 17 January 2008 4

(2009-02-19)
paragraph [0134]

JP 2009-34428 A (KONICA MINOLTA MEDICAL & GRAPHIC INC) 19 February 2009

10

D Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

> document published prior to the international filing date but later than
the priority date claimed

wr

D&

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

> document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

10 January 2023

Date of mailing of the international search report

24 January 2023

Name and mailing address of the ISA/JP

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2022/041932

Box No. III 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:

Document 1: JP 2017-36922 A (CANON KK) 16 February 2017 (2017-02-16)

(Invention 1) Claims 1-6

Claims 1-6 have the special technical feature in that the “value of the arithmetic mean roughness of the protective
film is no more than the predetermined column diameter value, and the thickness value of the protective film is no
more than 4 times the predetermined column diameter value.”

(Invention 2) Claims 7-10
Claims 7-10 and claim 1 classified as invention 1 share the common technical feature of “reducing the

roughness of the columnar crystal or the protective film.” However, said technical feature does not make a
contribution over the prior art in light of the disclosure of paragraphs [0026]-[0027] of document 1, and thus cannot
be said to be a special technical feature. Furthermore, there are no other same or corresponding special technical
features between these inventions.

In addition, claims 7-10 are not dependent on claim 1. Furthermore, claims 7-10 are not substantially identical to
or similarly closely related to any of the claims classified as invention 1.

Thus, claims 7-10 cannot be classified as invention 1.

In addition, claims 7-10 have the special technical feature in that “before the forming process, a planarization
process for reducing the surface roughness of the columnar crystal by planarization is performed,” and are thus
classified as invention 2.

1. D 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. D 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. D 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 D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D 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.

D No protest accompanied the payment of additional search fees.

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



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/JP2022/041932
Patent document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) Y (day/month/year)
JP 2014-9991 A 20 January 2014 us 2014/0001367 Al
paragraphs [0035], [0036],
[0040], fig. 2-3
™ 201400091 A
JP 2017-36922 A 16 February 2017 us 2017/0038482 Al
paragraphs [0032]-[0037], fig.
1-3
CN 106443756 A
Ip 2008-8741 A 17 January 2008 (Family: none)
Ip 2009-34428 A 19 February 2009 (Family: none)

Form PCT/ISA/210 (patent family annex) (January 2015)



[EI R &

[ B R S

PCT/JP2022/041932

A. HERORTLI0FONE (BRFEHFIH (1PC) )

GOIT 1/20(2006.01)1;
FI:

GOIT 1/202(2006.01)1;
G21K4/00 A; GOIT1/20 L; GO1T1/20 E; GOIT1/20 G; GO1T1/202

G21K 4/00(2006.01) i

B. HEZIT > 7208

AEZT > 2 NRER (EERGFOH (1P C) )

GOIT1/20; GO1T1/202; G21K4/00

BNRERIADER CHEZIT o2 2BIZEENDED
HAEZHH R AR 1922-19964
H A AF LR AR 1971-2023%%
EENEESEETE Sk YN o 1996 -202 3%
HARE SR ER R AR 1994-20234
EBRRECHAL BT —AR—RA (F—AN—ZDOAMR, FAEIHER U 725
C. BT LRDSND
31 ISR \ . I ‘ U B %
D) — BIHSCENG  RO—IBOBFAEEYT 2 & X%, TOBET 2 Bio&RR %*E@%%
Y JP 2014-9991 A (E£7 1 IV ARRRa4E) 20.01.2014 (2014 - 01 - 20) 1-6
(0026], [0027], [0031], M2-3
Y JP 2017-36922 A (F¥ ) U #ALH) 16.02.2017 (2017 - 02 - 16) 1-6, 10
[0024] — [0029], M1—-3
X 7-9
Y JP 2008-8741 A (T =H I /R TAY—AL) 17.01.2008 (2008 - 01 - 17) 4
[0021]
Y JP 2009-34428 A (T=H 3 /LA T LAY —#RAS2H) 19.02.2009 (2009 - 02 - 19) 10
[0134]
L cioss it xsmassissnte s A7V 77 30—t BT % B,
«  BAXEROA T T — [ L S L AR X T o C IR 1
N ORBICEED B D XTI . A2 R 0 BT 2 0TI ENDRETEHODHROLD
B BTN O IS ERETH DAL MBERHMEL HERRD b5 I TY T SEHOKCRRO T
L BRI T S T oo T USIESHED BN EEX HNDE
AR AN 2 M3 520124 AT 20k CGElE 7 B0 H XM TH T, é&iﬁt@®luhmiﬁ
f5) YO, GEEZY S>TAPTHHMATIT L > TESHD R
0" DB & BB, B, RRSICE KT S 3t WEERLNLED
“p’ EBABEORT. POoBEAHEOFROSER L 22 EOHD " A—/37Y b7y 3V 3G
N RIS
EE#HE R T L2H [ R AR 5 D FE % H
10.01. 2023 24.01.2023
MR THTH RO HDHME (RFTEAEE)
AR (15A/JP)
T100-8915 B Ml 26 4070
HAE '
R TREXENPE=TH4 %3 5
EEEE 5 03-3581-1101 (AR 3226

FE= PCT/ISA/210 (BB2~<—Y) (20154 1H)




] B A e o5 [ BB
PCT/JP2022/041932

AL FAOBR—MENRIL T2 L EORR B1RXR=YD30D#kE)

RITRARD &5 Z0FEBHREI L EOFARH 5 & ZOE RSB ITRD -,
MER 1 2 JP 2017-36922 A (F¥ ) VRS 16.02.2017(2017-02-16)

(FEH 1) FERIEHL1 -6

FERIE 1 — 613, [ATELRAER O BEHTEEH X OMED BT E DRFZRDMEL T TH YD, D, Bk
%mf*mm#w£%mmﬁ ZXOEDABGUTTH D] WD R AEMNNEHEEL TWDDT,
%mlkiﬁ?é

(FEM2) FERIEAT -1 0
FEARIHT — 1 04%, FEH LIRS NAGERIE L &, THIRESE SUSREREOM I 2 [R5 &

WS HEDOEMREE AL TS, ULALARS, Y EGhREL, Xl o [0026] — [0
027] BREDCHRABIZIES LT, LITEdNCT2HEZ € 25T EDTRAVNS, HERUNH
R, Rl REANRETH D LIV AR, 2. ZhH6ORBOEIZIE. MIZE—OXIENIET
2 R R B RIS A AE U R0

X50C, FERIET — 1 0%, FERIE 1 OREBIERETIZ R, F/a, FERET7 -1 00k, FH1IZK
DN T NOFERENTH U THEER — UL T UTHET L ERIZIZR N,

U5 T, fERIET — 1 O3FHH 1 IZX A TE AW,

ZUT, 3RET—1 0, TEEDPRTCAEORNIZ, SEEALEZ & V) BIECARREE ORI S 2 &
B FHEATREZTS ] WS RIREMNEERZEL THDLDT, EH2IZKST D,

1. |:| HEEA NS ERBIAT THR 2 §RTHBNICHA U207, ZOEBREREE. T TOHAET AR
RIFIZ DWTHERR L 72,

2. BIEAEFER 2 ZRTLETERL, TRTOREARZFHFREIIOVTHET DI LB TE DT, EM
HAETERIOMN 2 KD B> 72,

&[] BN BB TR 2 — 8O A U NRAIZMN U RN o 20T, 2 oEBREGHRE . PO
TN D &b > 7R OFERED A DO THERL L 7=,

4[] HUBE A A B2 BN R 2 HIRAICIA L 2o 20T, ZOEBHRERSIE., FHkoBE OIS
WINTODLHIIBRDROFREIZDWTIERL 72,

BT FER O R I:l EIFAEFHRRI ARG, Z4ST25810E, REEIFERIOMM & iz, BEANGE
HrCIZET 53R HHNLTHD o7,

] M FHRIOMIT £ LA D RHR T > 72, R TR Rt
mEEICR U BRI i%bﬂ&f)‘ot

EMFAEFERIOMMIED o 7208, BFRHLTE AN 27,

FRZ PCT/ISA/210 (51 R—TYDkEZE) (201581 H)



E R E B SRS
NFURNT773I)—C 515
TYRTT RV T SR PCT/JP2022/041932
Al F SCHR AEH K5V RT 73 0=k AEH
JP 2014-9991 20.01.2014 [IN 2014/0001367 Al
[0035], [0036], [0040],
Figs. 2-3
™ 201400091 A
JP 2017-36922 16.02. 2017 [IN 2017/0038482 Al
[0032]-[0037], Figs. 1-3
CN 106443756 A
JP 2008-8741 17.01. 2008 (773U —=R1L)
JP 2009-34428 19.02. 2009 (773U —=R1L)

FER PCT/ISA/210 (OS5 b7 7 3 ) —HIBHD (201581 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report

