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(57) Abstract: Disclosed is an optical glass of which the lens surface is rarely clouded. Specifically disclosed is an SiO,-B,Os op-
tical glass which is characterized by comprising 35-60% by mass of SiO,, 2-22% by mass of B,0s, 0.5-6% by mass of ALOs,
12-30% by mass of BaO, and 4-8% by mass of Li,O, and containing Li,O, Na,O and K,O in the total amount of 5-12% by mass,
wherein the content of Sb,Os is less than 0.0001% by mass.
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o ZFEL, 22ICE8FT L. REMIChE>TEEZEBRETICERIN
BEICASARENEELA 4D, FELLS r ONDEFENEHE (L0~
8%, LYIFELLVEEEO~5%THSb,

[0059] MgOl&, MEEZFHDLELELIT, BREEZEHDH-HIZ6%ETHRM
FTEHIENTED, LHL. BEENSVEDHET IERNRL . F1-iKE
BEZEHEALHD. MgONEFEDIFELWLEEIT4%UT., &Y
FFFELWVEREIE3%UT. FIZHFFELOEEE 1 %RBTHS.

[0060] Z n OIXMLARA TIEAWD, BIFEEEHIELEBIC, THREEZRLS
BORATHAIZEND, 2RUEEFSESIIEMNFELL, LML, Z
NnONEFENSL DL, TLABDZ nDERICKY TLAEHDOEIE
ZEIEEILEY. LYARAICHBZELSERYT S, L7 IAEN
BFIBEMIHDEEDIC, REEMELECEY ., WELHH T IHEITL
1B, ZND=H, ZnODLERIE18%LUT. 15%LUT., $I24. 5%
LT, SoITHIC4%UTTHA S EMNFELLY,

[0061] T i O,l&, BITEEEHL-OICEMGHA THEN, —ATT YNHD
ELWMETZBIESECT, FHHUEZELC LRSI, FEMEEZRECET
SHEHTLES, SHICBRANELLH-UT B0, TOEHEE 1%L
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[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

T, 0. 5%LT., ¥IZ0. 1%fKimET A EMNIFELLY,

ZrO,l& BHREEZSHDHELLIC, MERZEZRALESEEOITHENT S
BATHE. LHL, EREENELLIETYRENBETTHERLH S,
FERBEANECHY, BEEHSANEGONLECHED, £2TZr 0,0F
BRLUTTHB I ENLEFELL,

Nb,OslE. BIFEEZTODIDICENERNTHIN, —ATT Yy H
ZELLETESHES, FHoTEDEFEES5WLUT, HIT0. 3%LUTET
5l EMNIFFELLY,

La,Osld, PYRMEETIEDI LUK BIFEETOHINRNH D,
LAL., BRIZEETSEATRADEKBEERANEE S, CD=H. TOEH
ElE21BUTTHLIZENTFELL, Tz, E—ILFTLRAFEBETLES
5. BAENZEVERRLRETSEMLH S, La,0,0EFEF0~
21%, 2~2 1%, $¥I22~18%THA I EMNIFELLY,

Gd,03bLa,0ERMRIC, PYRHZETIELSZ LG ETEZS
HEMENH D, ELBRICERTTHLEATRADKREERANRED, CD
OZTDEBEF10%BUTTHAZ ENFELLC, FHITERUTHIFEL
LY,

P,OslE., BEEBEZETEIBEIL-HITHEMTIEATHD, L. *
DEFENSLBIEATANAHELLT LD ELLIC, HEIETERE
N EBIERICHD, CDF=H. TOEFEFS5%LT. 1%KRHE. IO

0 1%KRiETHAOZ EMNITFELLY,

PbOld, BIREZEHLI-OICTEMEHAITHEN., REEBFRYMETH
A5-OREMICEBLEVIEMAFELL, CITEEMICERLAVEE
0. 000 1%XRFHTHA_ELEZEKRT S,

Lu . OlF@BIRRESBILICEFGRATHSIN, A7ADERERD,
HOARERERTESEIERALH S, -, MOBRMEMBTHL, D
F=HLU,ONEFEFO. 1BUTTHD I EMNIFELLY,

Te O, EEMELEBDI-DICAMNEHITHIN, HIXADEBREED
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[0070]

[0071]

[0072]

[0073]

[0074]

BERALNH B, FTLUABICT e MERLTILASHDLILERDHTL
T, CD=H. TOEFEME1%LUT, HIT0. 1%KRFETHDZ EMGTF
FLUL,

Bi,OzlBMELEEICEOIMENHIN, HIADEREMRD HIE
RNHD, FTLABOERICLS LU AREOHBRAEELSEIRHNT
LEHd, 2T, TOEEEIE10%UT, 5%UT., HIZT1%UTTHD
SEMTFERLLY,

FRHEKEBEICINA T, AEPAOREHFRIE, 612 (BRRFOEIL
BMOMWI/TBAZFDField Strength®Di) x100TE
BINDASRADEEMENS 1 TUTTHE I EMNFELL, EEMEEM
1%8B25E, HTAFIIS b, 0. MHEEALTNDRIGZEICIE, TLRE
[CSbAFUNBRICETESATHEL., BANFEELPT (L5,

BOADEEEEL, HIXRDBEROEFATIARDEGA A ITED
BESIZDOHoNTVENERTIEEICN S, BEREOS VA S RATESA
FARDGA A VICKDBREDETFDSIZDIFMNEL, LEA->T, EEM
EDOBEWHSRIE, BEFEROIMEADRWNGS T2 (£EED) LELE
B, BEEEOEVHTSRICLERTSRAFDOEAS T UNETINLT LY,

ERIWCHEDNBIIHEE, AT ADEEMEEN 1 1LUT, FFLLE9

SBUTTHNIEA S RAPDS b A A UNETINHEL LD EEZOND,
AZADEEMEEN11EZBATNSE, ATRAFITSb,0,A”8DLTHLE
FRATWBEHEICEBRICSbAAUNET I, HIRAREIHAEEL
. EEMENELT DEREELNH D,

IWEMENEEIEELELTF. S. OEENAKEL, DEUF. S. K
FOHSEEMSE S LIEEMENMET T HERNHY . HEITF. S. AV
SR ZENSE L LIEREMENERT HERALH D, CDT-HOHFAD
BEMEET LS LT 556, AIXELEMF. S. DXEWVNS i 0, B
203 WO, FDHMLLEZEMEIE LM, FLIELRHF. S. O/MELL i,
O. Na,O, SrO, BaOF#HEIbIENIEXL,
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[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]
[0083]

RIZ, KEADOKFEASRAZRAN L UV XEQORFHEOEESAEIT DN

TEREAT %,
£Y. TEOHERZRT AL IICHAEG LA S REHEAMARANTHERM
ERE

ASADBEMEBEILT1 150CULETHAIZEMIFELL, 512120
OCLLEMNIFELL, HIT1250CULTHAZ EMNFHRLL, GLHBR
RBEEATIALLEIODP t BTARIKDIASABERENILT S
EMhD, BREEF1 450 CUTHAFELS, EHICE1400CUTH
FFELL, FHITT1350CUTAFELL, REITIE1 300 CTUTHFE
Ly,

FEBARBENAETESE., TRITEBRTELHVARENH DS, TAPZ
. BREEE 2HELLETHSENITFELL, SHITIHEUENFEL
W, ELBRBFENOSDP t BITAATLDIHSIABFREHLT S8 AL
5. AL 8 BEILIA. BHICSERUATHAZ EMIFELLY,

FLAMBBRADHT S RABEDRIE, BRI ETLLEEENELLDLED
. 30mmBE, BITSE0OmMmULETHEZENFELL, —A, FTED
EADZFLICHBANISZH. TmEUT, IFFELLIZ0. 5mETFAIFER
Ly,

HNT, BRASREE—I R TLRAARGRESD T T+ —LIZER
L. TUTA—LEMBEILIEBEASE—IL FTLRALTHEDRBKIZM
I3, TD%, K%, ERLTLUOXZEORERREFERT B,

T I+ —LOERAELE LTE, WWIKCHRIKOAT S XM SAEDRIK
([CEIYH L THIEE, L THEELTEH KW, ERMICHIEET D@L
THoWElI, B, RFTHARBABEZRAVNSE, BRICHAKTES=H
FELLY,
5K Tt 451

LT, ZEADKZEH SR EZHHUEDOTFHMICHRAT 5,

K2~ T7IEXFKBHEDEREF (No. 3, 6, 9, 11, 14, 16, 20
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. 28,25, 27, 30) RULEH (No. 1, 2, 4, 5, 7. 8.
10, 12, 13, 15, 17—19, 21, 22, 24, 26, 28, 2
9) 7 9,
[0084] [F2]

&% No. 1 Na. 2 No. 3 No. 4 No. 5 No. 6
SioO, 50. 0 50. 0 50. 0 45. 0 45. 0 45. 0
B,O,; 10. 0 10. 0 10. 0 12.0 12.0 12.0
Al,O, 4. 0 4. 0 4. 0 2.5 2.5 2. 5
BaO 25. 0 25. 0 25. 0 24. 0 24. 0 24. 0
Sro — — — 3.0 3.0 3.0
ZnoO 3.0 3.0 3.0 4. 0 4. 0 4. 0
Li,O 6. 0 6. 0 6. 0 6. 5 6. 5 6. 5
Na,O 2. 0 2.0 2.0 3.0 3.0 3.0
Sb,0; 0. 2 0. 01 — 0. 005|0. 0002 —

- s | 2.9 | z.9 | 2.9 | 2.8 | 2.8 | 2.8
At (C) 540 540 540 530 530 530
Tg (C) 575 575 575 570 570 570

W apa- ] Too 100 100y [T1o%7 | 10%7 | 1007

"""" wavg | 5.5 | 8.5 | 8.5 | 8.5 | 8.5 | 8.5

C xmem | 20,/ | 84/ | 0rs | ars | 3,/ | 0y/

100 1004 100% 100% 1000% 1004

T Ei#ind |1, 583 1. 583|1. 583 |1. 587 | 1. 587 | 1. 587

S o~#vd | 59 | 59 | 59 | 60 | 60 | 60 |

[0085]
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[%&3]

HE% No. 7 No. 8 No. 9 No. 10 |[No. 11
Si0, 41. 0 41. 0 41. 0 42. 0 42. 0
B,O, 14. 0 14. 0 14. 0 7.0 7. 0
Al,0, 3. 0 3.0 3. 0. 5 0. 5
CaO 7. 0 7.0 7. 3. 0 3. 0
BaO 12. 0 12. 0 12. 0 15. 0 15. 0
Li,O 6. 0 6. 0 6. 0 0 5. 0
Na,O 4. 0 4. 0 4. 0 2. 0
ZrO, 2. 5 2. 5 2.5 — —
La,O, 7.5 7.5 7.5 18. 0 18. 0
Gd,0, 3.0 3. 0 3. 0 - —
Sb,0, 0. 01 0. 002 — 0. 0002 —

e e | 1.9 | 1.9 | 3.5 | - 3.5
At (C) 540 540 540 530 530
Tg (C) 580 580 580 565 565

M (dPa-s)| 10°°¢ | 1006 | 100 | 109% | 100¢

U EmE | 8.6 | 8.6 | 8. 6 | 9. 4 | 9. 4

REAS 95,/ 35/ 0y 15/ 0r/
100 100 100 100 1004

" B#i%nd | 1. 604 | 1. 604 | 1. 604| 1. 608 |1. 608

""" 7o~#%vd | 57 | 57 | s7 | 56 | 56

[0086]
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[£%4]

BHE% No. 12| No. 13 {No. 14|No. 15| No. 186

SioO, 38. 0 38. 0 38. 0 56. 0 56. 0
B,O, 22. 0 22. 0 22. 0 3. 8 3. 8
Al,0, 4. 5 4. 5 4. 5 2.0 2.0
ZnO 11. 0 11. 0 11. 0 3. 2 3. 2
BaO 12. 0 12. 0 12. 0 29. 0 29. 0
Li,O 7. 0 7.0 7. 0 4. 0 4.
K,O 3. 0 3.0 3.0 1. 5 1.
TiO, — — — 0. 5 0.
La,O, 2. 5 2.5 2.5 — —
Sb,04 0. 01 0. 001 — 0. 005 —

S R TR 0.8 | 0.8 | 8. 6 | 8.6

At (C) 520 520 520 580 580
Tg (C) 540 540 540 620 620

W (4Pa-s) | 1006 | 1ooe | 109 | 10%° | 10°°

"""" i | 8.0 | 8.0 | 8.0 | 8.9 | 8. 9

""" xmam | srs | axs | ons | 7w/ | 0w/

100% 100% 100% 100% 100%

E#End | 1. 580] 1. 580 |1.580|1. 575| 1. 575

Ty o~svd | 59 | 59 | 59 | 57.8 | 57.8

[0087]
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19 PCT/JP2009/068113
[%5]

BE% No. 17 No. 18 {No. 19 |No. 20
SiO, 41. 5 41. 5 45. 0 45. 0
B,O, 18. 18. 0 10. 0 10. 0
Al,0, 5 5 2.5 2.5
MgO 0 — —
CaO 0 0 2. 0 2. 0
BaO 20. 0 20. 0 28. 0 28. 0
ZnoO — — 1. 0 1. 0
Li,O 8. 0 8. 0 5. 0 5. 0
Na,O — — 1. 0 1. 0
Z1r0O, — — 1. 5 1. 5
La,O, 5. 0 5. 0 4. 0 4. 0
Sb,0, 0. 01 0. 001 | 0. 001 —

P 1.9 | 1.9 | 3.4 | 3.4
At (C) 510 510 550 550
Tg (C) 550 550 590 590

M5B (dPa-s) | 107 | 1097 | 1015 | 1015

O EEME | 8.1 | 8. 1 | ¢ 8. 6 | 8. 6

 xkmA® | 54/ | 1/ | 2/ | Oy/

100 100 100+ 1007
 EHiEnd | 1. 603 | 1. 603 | 1. 601 |1. 601
""" Fy~#vd | 59 | 59 | 58 | 58
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[%6]

BE% No. 21| No. 22 |No. 23| No. 24 [No. 25
SioO, 53. 0 53. 0 53. 0 58. 0 58. 0
B,O, 3. 0 3. 0 3. 0 5. 0 5. 0
Al,0, 1. 5 1. 5 1. 5
BaO 14. 0 14. 0 14. 0 12. 0 12. 0
Sro — — — 8. 0 8. 0
ZnoO 7. 5 7.5 7.5 — —
Li,O 8 0 8. 0 8. 0 4. 5 4. 5
Na,O 1. 0 1. 0 1. 0 1. 0 1. 0
TiO, — — — 0. 8 0. 8
ZrO0, — — — 2. 5 2. 5
La,0, 12. 0 12. 0 12. 0 2.0 2.0
Nb,Os — — — 0. 2 0. 2
Sb,0, 0. 01 [0. 0005 — 0. 001 —

TS T s | 7.5 | 7.5 | 3.4 | 3.4

At (°C) 560 560 560 560 560

Tg (C) 600 600 600 605 605
B (apa-s) | 1o s T T o 1o | 1ors | 10te
T e | 9.6 | 9. 6 | 9.6 | 8. 8 | 8. 8
xEE® | 11r/ | 34/ | or/ | 3,/ | 0r/

100~ 100% 100» 1007 100
" E#iEnd | 1 599 1. 599 |1. 599| 1. 570 [1. 570
""" Fomea | se | se | se | 59 | 59

[0089]
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[0090]
[0091]

[0092]

[%&7]

HE% No. 26 | No. 27 |No. 28| No. 29 |{No. 30
SiO, 48. 0 48. 0 42. 0 42.0 42. 0
B,0O, 11. 0 11. 0 19. 0 19. 0 19. 0
Al,O, 3.0 3.0 5. 0 5. 0 5.0
CaO — — 2. 0 2.0 2. 0
BaO 23. 0 23. 0 23. 0 23. 0 23. 0
ZnoO 4. 0 4. 0 — — —
Li,O 4. 0 4. 0 5. 0 5. 0 5. 0
Na,O 2.0 2.0 — — —
K,O 2. 0 2.0 — — —
La,O, 2.0 2. 0 5. 0 0
Nb,Os — — 3. 0 .0
Sb,0, 0. 05 — 0.1 0. 01 —

e e s 2.5 | 1.3 | 1.3 | 1.3

At (C) 460 460 475 475 475
Tg (C) 500 500 515 515 515
W (dPa-s) | 1005 | 105 | 1095 | 1005 | 1005
O mmEmE | s 3 | 8. 3 | 7.7 | 7.1 | 7.1
el =h 8y / 0r/ 7./ | 30—/ ---------- oy,
100 100 100 100 100%
 Efi%nd | 1.583| 1. 583 | 1. 589 | 1. 589 |1. 589
C FuMyd | 59.5 | 59.5 | 61.3 | 61.3 | 61. 3

HRME, ROKSICLTHERELL,

R2~T7ICRBOMRERDEIICHE LA RERE, A ABER
EABE0mMmITHEAHEIBEEILYRIZAN, 1 300°CTIKMEIAR LT,
BERFT -] ERFLERDIE, EAEN0. 000 1%KRETHSH
EEBEHERLTWS,

RIZ, BRMAZFREH—RUREITHRLEL, AHMELRL-E, 7=—)
EA->TRBEMEE L, COKIITLTHELNEHBIIDOWT, ATRE
KRR (At)  ASREBR (Tg) . 1300CITBIFEIHIADHME (
E) . TLRARO LU ARERRADEE., BIRERUVT v NEEEL -
o FHIEEMEZEH LI, BHREXR2~7IIFT,
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[0093]

[0094]

[0095]

[0096]
[0097]

[0098]

[0099]

[0100]

[0101]

AEBEDEHBFITHIERBE., TLALTEASARABAIFEL
Bholz, THITH L THEBEFHOZHBIEITLRARICHASAKRTIICAENE
E

BEHSABRASBBRMBIZETIEBRLEZALYRDI-,

HoRGEBRISREEHRICS THEEEHOERE SEEHOERDIK
R&EYRDT=,

1300CITHETFTAATADMEIIRAMODBEIKS|E LIFETHRIE L,

HBAFEEQRDELIITLTEFEL, FTPt—1 rNa—krEhi=WC
BROLIZCASAHAHEZHEL., Teg+25CON,FEKIZT 1 HHEHNEL
=&, ASAREOBEDARZEMRTHE L=, COLS4GFFEZ 10
OEIXI[E1 00 0METL, BANRDON-HBDEKERITTLI,

BHFEndIE, BREFDHILZ2—RFIFHE KPR-200)ZAWL
T AYILSUTDdE BE:587. 6nm) [ZHBITHRIFEMETRL
T=o

ToR#y diE, BREEGFH(DLZ2—RFIEHE KPR-200)%H
WT, ERBLI-diR. KRV TOFKR (KR:486. 1nm) . B&U
KESVTDCH (BR:656. 3nm) [ZEITABINEZFNEFNIE
L%, TnEFhnd, nF, nCELEED [ (nd—1) / (nF—
nC) | MiE& LT=,

®8~10(F, #HNo. 1~4, 6,7, 9, 19, 20, 26, 27,
29, 30IZHBNT, PtELEBEODBERERLTVS, THEERBITEL
T, PtEN0p pmDAZTAFTAEHBERNTHERLS-, PtA5~3
OppmDATRIFP t HBFREAVTARMBEECSREMZHE L THEE
L7=.
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B/, ROTHELLIEORBICHEEMZ, 2RL-E. ICPEESH
EBICLYIEE LT,

[0105] Fe=IXI CPHEAEAMMEICTRD-, RHMNSEALTLHF e 2Dfih
. Fe,0,ZMEERT LT, FeE%ZEAT,

[0106] BHBEEE, HELZEEFELHEFLE10mmERHESHILESIZTH
ELf-. TOEBEHBICENTIE0nmTOBEAERDEEHRASIM 1=,
K1~3I2, XR8IZTFKINo. 4, 6—1ELU6—2, RIIZFTNo.
7. 9—-18&KU9—2, R10IZFRFTNo. 29, 30—1ELU30—
2OBEXFASADEBEMIE CAEHEH200~800nm) EFThEN
G

[0107] FH-Boh-EBRHENS800nmIZEITEIBEBRET 005KV 360
NmIZHEFTEEBRET ;60 EHAMY . TOEABEBFE (=Tso0— Tas0)
#RDT-,

EXLEOF AAREY

[0108] AFEBADXZRAHSRIE, E—ILRFTLALTHRAICHAZEELLGZNC
Ehin, EERICBNRTWNS, &>TCD, DVDEDXREYI TV TLY
AR, ETTAAZ, TPRILAAZEDHEL D XICHBEICHERTE S,

[0109] AFKEAZHEOEKRZSEL CTHMICHALRLA, AKADER L HEE
BEND LR BRABEERLIVBENTRETHD LIk, HEHITELT
BAONTHD.

HH. AHEEIE, 2008F 102 1B THEIN - BXRFHFHEE
(4%¥fE2008—270534) $&U2009%6 A2 4 BT IFTHES
N-BAEHHE BE2009-149554) [TEDILWTHY, 202
EANSIRAICKYEREINS, £f-. CZII5IRAEhZIRTOSHEIZLKE
LTHRYRAEND,
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[FERIE]

[FERIE2]

F5RIES]

[FERIE4]

[FE3RIE5]

[FE3RIE6]

[FERIET]

[FE3RIES]

REOR D&

BE%T, Si0O, 35~60%, B,O; 2~22%, Al,
O, 0. 5~6%, BaO 12~30%., Li,O0 4~8%,
LiO. Na,OBKUK,ONDEEMNE~12%NDSi0,—B,0
SRAEFEHZRIZEWT, Sb,0,DEF=N0. 000 1%KET
HOAZLEBRBETIRETTR,

BE%T, Si0O, 35~60%, B,O; 2~22%, Al,
O, 0. 5~5%, BaO 12~30%., Li,O0 4~8%,
Li,O, Na,OBKUK,ODNDEEMNS. 5~12%DS i O,—
B,ORAFEHTXIZBWLT, Sb,0,NDEHEN0. 0001%
RKETHOAEERHMETHERB1ICRBOAELAS R,

PtEBAEN20p pmUTTHSZ EERHHMET HFERE1XIZ
2 ICERBOHXFEHT TR,

FBRENE65CUTTHALIC L EFHMET HERIET ~3DAN
MIEHDAEH TR,

AZADEBEMEENT 1UTTHSI L EHHET HERE1~4
DENMNMIEBDEFELF X,

E—ILRTLABRBATHD L EH-MET HERE 1 ~5D[N
MIEHDAEH TR,

FBERIE1~6DANDIIRBEDOAETFANL LD EERHHET
BRELURX,

BE%T, Si0O, 35~60%, B,O; 2~22%, Al,
O, 0. 5~6%, BaO 12~30%., Li,O0 4~8%,
Li,O. Na,OBKXUK,ODNDEENS~12%EFTHSi 0,
— B0 RAEEHSFATTY I+ —LEEEL, RWTRIETY Z
A—LEE—ILRFTLRATEIREL D ADEEAEICEWNT, XFEH
SAELTSbLb,O,DEHFEN0. 000 1%KRFDHSREHER
THLEERHMETHIAFEL UV XDHERE,
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INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2009/068113

A. CLASSIFICATION OF SUBJECT MATTER
C03C3/091(2006.01)i, GO2B1/00(2006.01)1

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

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

C03C3/091, G02B1/00

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 1996-2010
Kokai Jitsuyo Shinan Koho 1971-2010 Toroku Jitsuyo Shinan Koho 1994-2010

INTERGLAD

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 JP 2006-008470 A (Hoya Corp.), 1,2,4-8
Y 12 January 2006 (12.01.2006), 3

claim 1; paragraph [0002]; tables 3, 4, optical
glass A
(Family: none)
X JP 09-077519 A (Hoya Precision Inc.), 1,2,4-8
Y 25 March 1997 (25.03.1997), 3
paragraphs [0002], [0065]; table 2, glass no.1l0
& US 5919718 A & US 6151915 A
& US 6588231 Bl & US 2003/0200766 Al
X JP 08-012368 A (Hoya Corp.), 1,2,4-8
Y 16 January 1996 (16.01.199%6), 3
claims 1, 2, 4, 5; paragraphs [0029], [0032],
[0035]; table 1, example 2
& US 5744409 A

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

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

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

“L”  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)

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

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  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

“X”  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

“Y”  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

08 January, 2010 (08.01.10)

Date of mailing of the international search report

26 January, 2010 (26.01.10)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.
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11 January 1991 (11.01.1991),

(Family: none)

24 May 2007 (24.05.2007),
claim 1; paragraph [0004]
& WO 2007/052489 Al

line 9 to
example 1

claims; page 3, lower left column,
lower right column, line 8; table 1,

Y JP 2007-126298 A (Ohara Inc.),

PCT/JP2009/068113
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X JP 03-037130 A (Sumita Optical Glass, Inc.), 1,2,4-8

Y 18 February 1991 (18.02.1991), 3
claims; page 5, left column, lines 1 to §;
table 1; example no.3-6, 17, 18
(Family: none)

X JP 03-005341 A (Hoya Corp.), 1-3,6-8
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Box No. II 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. |:| 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, specitically:

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. 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:
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. |:| 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.

|:| 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)) (April 2007)
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Continuation of Box No.III of continuation of first sheet (2)

The technical featureof theinventionofclaiml resides in “an Si0,-B,0;
optical glass which is characterized by comprising 35-60% by mass of
Si0,, 2-22% by mass of B,03, 0.5-6% by mass of Al,0;, 12-30% by mass of
BaO, and 4-8% by mass of Li,O0, and containing Li,0, Na,O0 and K,O in the
total amount of 5-12% by mass, wherein the content of Sb,0; is less than
0.0001% by mass”.

Comparison is made between the glasses disclosed in JP 2006-008470
A ([claim 1], [table 3], optical glass A), JP 09-077519 A ([table 2],
glass No. 10), JP 08-012368 A ([claim 1], [claim 2], [table 1], example
2) and JP 03-037130 A (claims, table-1, example 1) with the glass claimed
in claim 1, and it is found that the glasses disclosed in the documents
are the same as the glass claimed in claim 1 except that the content
of Sb,0; in the glasses is not described particularly.

Here, examination is made on a fact that the content of Sb,03 is not
described particularly. In the technical field to which the present
application pertains, Sb;0; is not a compound that is usually considered
to be contained in a small amount when the content of the compound is
not particularly disclosed. Therefore, when the documents do not
disclose a fact that Sb,0; is contained, it is appropriate to understand
that Sb;0; is not contained actually.

As stated above, the optical glass claimed in claim 1 is known, as
disclosed in the above-mentioned documents. Thus, the technical feature
does not make a contribution over the prior art, and does not constitute
"a special technical feature™.

Consequently, there is no technical relationship involving one or
more of the same or corresponding special technical features between
the invention of claim 1l and the invention of claim 8, and these inventions
cannot be regarded as being so linked to each other as to form a single
general inventive concept.

Form PCT/ISA/210 (extra sheet) (April 2007)
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