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) LiF 3.0 - - --
i F -- , 3.0 . -- -- lerr] 2.9
i- -- zZndkiz] 2.9 L. -- 2:9 .. " 30 3.0 3.0
8. 0 PbF[ err] InCl, 3.9-- 3.9 ---- 3.0 3.0 3.0- 3.0 -- 7.0
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8.5 11.0 11.0 13.0 -- [err] : -- --
-- | -- -- 34.0 NaC1t 34.0 34.0 34.0
34.0 '35.0 -- KF TAB ntinued) - - --
3.0 KC1 3.0 3.0 -- - - - -

i 3.0 3.0 2. 2.0 2. -- LiF
!?{J] -- .15 16 19 -- 18 :1390 [erérb] --
-- 3.0 -— — — --725 — T err] -
-- -- -- 3.0 - - 10,0 PrCljerr] 0.05
0. 05 0. OSF, 0.65.5 45505 48.50. 1(5‘3|-ﬁF[eF‘81gD 1 0.4 1.5
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-1 - -- 4.5 -480 It hgs prquen tollge pa&kibble to optically
eval uate the ?#Uéntlve 1asses tor their suit b|||§y as hosts for rare
earth netal ngCths. To9ib | ust&-at e, 1,0 helic,la@e 011 tqne i nventive gl asses
doped with p_r@aerseodym um which gl asses are-of par--ticuddl interest for

u as single node optical fiper, a | f\l er sy0per ahkt at 1.3 [err], the
g?ﬁsses have Wadn charaﬁﬂ%riz§§035npg$5neagﬁfpng ?Eggdeca of the 1.3 [err]!
fluorescence.yResul ts of.those--measurenents -are recorded dowin Table 11}
in terns of niﬁtoseconds. Tabyfoll I ndi cates.that the inventive gl asses can
have fl uoresckhte Iifet'ﬁ%s that are as Ion&bas abgai 300 [err] and,
cpnsequently, zﬁ@{%r esent 320 si gr3 0 cant2.0npr ovelent r the lifetines of the
current bench[mFr , Viz.__ZBLAN gl asses. exhi bi-ting Fifetin®d of about 110
[err]sec. ! : N TABLE |1 1 2

3 4 5 T 8 [err]sec-246 P 200 26877240 212 230 10 15
16 17 18 pydP 45 [err]sec .262 270 2628.0264 -272 MW® In the case of
efbi um doped ?as?rse_s, L ustraéé%i n npl & b8 theop! asgap exhibited a
strong enissigﬁﬁhﬁ greeﬂ-@b N , peaking at aboui 523 nm 542 nm and
551 nm when pprped witp, 800 nm8ight,-4 ndicating their potential utility
as an upconversitn source. The nore preferred inventive conpositions

consi st essentially, in nole percent, of 44-52% CdF2 and/or CdCferr], 4-
11% BaF2 and/or BaCl 2, 30-35% NaF and/or NaCl, and 2-6% KF and/ or KCl, 1
wher ei i hegpriven H%e podsble tdptically dvalad theineentive tolabses iof teit witebfiiy gaheskdor o eash of Cd,
Ba, Naal dagais Ko Mestrathén thexmes g te aventiveaiesses Hapedhvitheraesgodmiymapviish dlessssaie gtPa- of at
| easticuBSnteradttor @b absidglemorgopticat fiakr amalifierd epasaling:at(! ée}mfif’%sfﬁé'a%b&‘tﬁ f‘%?ﬂ‘fﬁ’fgti ng .
obs Lbysneafueing the daghyeat te i3 Kmifleoreseentes Besuitsh ogpnqagikeraests aie gegrd adslig
constesws ofmjicrofectrils, dabedandicates thet tha isveniys glagses fA Jave "q%fgﬁ%ﬂ Ty ,feggﬁf? of a

| eadaliou 300 ses andeeaneaguently, Fppresaat ﬁ%ﬂgﬁ"b‘f"p%“}eﬁo"ﬁ?'i IefTsy o Be FE eSS FIE, T O
and TF-BBLANgIRpses eyiafiing lfelios 4abosT 1A i n Re i's at | east one rare earth netal
sal dcted fromthe | anthani de seriegpgpgurare earth netals and Xis a 6 EP!-
04689 198 Bl hal i de ci-ed frcrwt@; gt qth; uuigatglg of fluoride, :
chl ori de, and brom dé¢. Ng m)1re tzran d t otlal f 1189 af non-essenti al netal
hal i des will be incl {igsed.]| 246 | 276 | 200 | 268 | 240 | 212 | 230

10 15 16 17 18 19
psec |262 270 | 262 | 264 | 272 | 290

45

in the case of erbium-doped glasses, illustrated in Example 14, the glasses exhibited a st!'ong e{nission of grg_en

so light, peaking at about 523 nm, 542 nm, and 551 nm, when pumped with 800 nm light, indicating their potential utility
as an upconversion source. '

The more preferred inventive compositions consist essentially, in mole percent, of 44-52% CdF, and/or CdCl, 4-

11% BaF, and/or BaCl,, 30-35% NaF and/or NaCl, and 2-6% KF and/or KCI, wherein up to 7% total of at least one

metal selected from the group of Cd, Ba, Na, and K can be incorporated as a bromide, along wi'_(h 1-5% total of at Igast

55 one stabilizing metal halide selected from the group consisting of LiX, BeXz, MgX2, MnX2, CoXz, and ZnXj, wherein X

is at least one halide selected from the group consisting of fiuoride, chloride, and bromide, optionally up to 10% of a

lead halide selected from the group of PbF,, PbCl,, and PbBr,, optionally up to 5% TIF, TICI, and TBr, and 0.025-0.2.5%

ReXs, wherein Re is at least one rare earth metal selected from the lanthanide series of rare earth metals and X is a
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anple 2 is the nost preferred conposition. Cainms 1. A transparent glass
xhi biting excellent transm ssiongpaysggre®ei he infrared region of the

| ectromagnetic radi ati on spectrum consisting essentially, expressed in

er ns biideselegteqi@matestoup @hsisidrobibbficEdhidida mot beamideataniore ti3D a B Nets ofmbitlésasnsNa Cl |
- 20% tretbldrhlided wiBadHacheertl/ or BaC[ err] + KF and/or KCl, consisting of 0-15%
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[er\lv]’ 0-10% [err -7% TI X, and 0-10% ZnX2, wherein X is at |east one
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2% each  gf {oQbdulotd Bkt Rést &R HleR delbct@dmifile gﬁbu;dédatasﬁm 2, Na3anoh dafh BEVaRAbRIAY
gl ass acg&istbmiget 0 claim 1l al so containing up to 2 5% total of at |east one

nmet.al halide in the indicated proportion selected fromthe group consisting
of 0- 12.5%crédsyatent Qlads. adodhdng Xdjaindndlso@ertdnirdgep fo]29% aaktedt BaR3 ané/dr BaGlant B Srid/od KE!.

hal i de sel ected fromthe group consisting of fluoride, chloride, and '
brom d&. AZansparent glassgenowding toglhipnd sisaiennienitld upde 2.556 totaladf atledst onermstatitalidedn thesindiqatef al | y
of™74- 52 9rEson seleptaddiom thegrobp consistingel B35% At @ 1% Q%K. and 0-2k (X Mihprein (s 88596t Na F
and/ or Narerhahdzse%%rﬁoart&/g@ﬂp fogyistingjaf E%"ieoqhbt'deeﬁﬂda@mldeast one stabilizing

met al hallde sel ected fromthe rou consrst of L X BeX2 X2 err]
n @ le
nx

sherer® 427 ftt‘*“ g ; j% S ﬁ;ﬁd c@g
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a, sgNa Kcanbaa doradds DeomiEoOr porated as a bromde.” 5. transparent
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« et al fahr@eparént §iis3 atddding BicRith 44Is0 Péntaining BiSto 3B et biatledst B melaaigie Ltk indicated
consi st i prgpadtfonfselsdtedbroidhe Golp Yorsiatiig of cairdAIXy; d-1% SaXaednd ;1.5 8ispvhereit X issareleedct ed
f r om t hefrgn e proguonesistitg ahiiuodde, dhlotider anderomioé| or i de, and bromi de. 35 6. An
opt¥cal anmplifier with an anplification nmediumfabricated froma
t r ansfar &meptigd! M'Q&U@tﬁﬂ@mﬁg@@ reedigiin faricated fpom trangpargpt glgss apcording ipghime kR 3. 4
amplifi eP’5accord| ng to claimé V\/m ch anpl |f| es | ght at about 1 31[err]

t i cal

IVVI t h an g?n? Ca,'% on réeql um C éght %?ﬁﬂl
b (fe ]yl {{ Con‘
o o ?f“ﬂt%sm@e afgca'rétrﬁF% %3 E%t’aPPBﬂF'HﬂlFE e &rr*aﬁz tr%ﬁpéffar ent
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| aser W|t an upconversi on ne B cat e roma transparent glass
:acCcor aj, Ngn §dorfvarsion soufch 8 18R With ad upcgnverélon fRédiurh fabHbatedNom Qahdp arent YREEEHHR to
congi st i g4mef, 288, krampsparent gl ass core portion envel oped wthin a
‘transparent conpatible glass cladding | ayer which exhibits a | ower

1 ef r acidi Areopticatiesvedulda tonsidtinglof 6 Banspatkhiiiss co portbn@oieidpeaindiid trapspadntedrapathiayipss
consi st i slaglding lager ghicheshilsits g lowelt irafrgetitedndest thanvaid dore s, 83id abre ape/orsaid 8@idihg congisting
optical etaglastdcdudingie deité hg. 3 6ocd-ai m 10 wherein said core glass contains up
to 0% total of at |east one netal halide in the indicated proportion of
1- 10% ibpAtortisaliwavegide feordingigclain 14 gq%ﬁ?‘ﬂ' gaid sere gigsscontaffsA 405\QPedM! atat Qnefefal
-ei ner au{jieeing rieatedproperiionat 3056 R 41945t i n den I nfrarotbereich des
el ekt &g@%nettichen St rahl ungsspektruns, bestehend i mwesentlichen,

aus e % aus 42 - 55 % CdF2 und/ oder CdC12 30 - 40 % NaF
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'and bromide. No nore than a total of 1.5% of non-essenti al




nmetal halides will be included. Exanple 2 is the nost preferred

conposition. Claims 1. A transpagedissghgssst exhi biting excellent

transm ssion far into the infrared region of the el ectronagnetic radiation

S pec heiidersetroted irat thegowpsesisting aflfiLoyide, enigpide srribtbmide. Noaoreshap & torabdf @ 5petnos Bésentiaf

42- 55pathaiies gl ¢ peludedCl 2, 30- 40% NaF and/ or NaCl, 2-20%total of BaF2

and/ or Bar@ie2 is thénmirtgfared &Blppsitbonsi st i ng of 0- 15% BaF2 and/or BaCl 2 and

0-7% 10 - KF and/or KCl, 1-12%total of at |east one stabilizing netal

hal i 88im$ t he indi cated proportion selected fromthe group consisting of

0 10% L| X 0 10% BeX2, 0-10% MgX2, O- 10% NhX2 0 12% PbX2 0- 10% CoX2, 0-7%
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t o 10%qlqg 6 %Qie lwhb@A Re usoéi'%aif‘éﬁé'ﬂr!are%ﬁrl el é&%ﬁ\ SHiriakiBe SRBSESArL @cho
Cd, Ba,mehisandR@ affedeftie %és&@&&ﬁ@&&%@n@u&bﬁm&u kY oPHtbAR  chidide And braid & @hdiiHerel 2SS
acgor divpg foe t6t|ala>f fickstdhdrfets) 0adchl Rbri fhe Bioud RAnsisirg R Cl BafNaBarkdX can Bé fcorddndtdd2and
KF and/aeabistiide. p 3.' A transparent glass according to claim1l1 also
containing up to 2.5%total of at |east one netal halide in the indicated
pr op®dr tA tenspseehtaisseatcérdingtv tidie 1giso captanina sp te R¥eregehak BaF, andB/BaM X8d KB and/&s KCa X3,
and 0-2% inxX3. wherein X is at |east one halide sel ected fromthe rou

c ¢hs #-s tA 13EsPATNOlaBRACFYRINg 1A { plepcontaining up fo@hi%tetal ofpt legst gne W@rﬂ th

accor dlpffg;f"if‘ selectpehiom tE?ﬁ'i%‘i%‘c"?sﬁgf'g@%%é?% fiXs. Py)-5f CaXa a3 wWRAGin 5%(5"6?‘2

4- 11% BY '%ﬁﬁf}estﬁdﬁqs”he groug gesisting stjluarisleciieri eﬁ‘iﬂlP’B’P"dNau 2-6% KF and/ or KCl,

1-5%tqt.al of o eas on stabll Zin t th group
c PS%S%ransp ?&%? ] 3 ?%f ?ﬁgﬁl hﬁm%?grén elgeo%
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one ha'f eif% &‘8081 ée 2 OM 5 ﬁ hX. Haftille Q&1 ’froﬁnd
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t @ 7% ahdi edn befincerborhtebsita beormienet al sel ected fromthe group consisting of
Ca. Ba. Na, 30 and K can be incorporated as a brom de. 5. A transparent
gl as$ adrecsparientglasoaccdrdingio claira 4 8iso @otaihiag uwpit2ps tofal ¢f et |&8bane tnethl helide itthd iedisitedone
met al  Reebértians selectdddrom theigomt edsigingl 611% AbaP- e Gatt and 01 St im{siwherpingt ip selected

consi sfPmgregfoupcorsistag X3uoride. £ojoree A breffide- 0- 1. 5% | X3, wherein X i s sel ect ed
f om t he group consisting of fluoride, chloride, and broni de. An
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transp&t®nt glass according to clains 1. 2, 3, 4 or5. 7. An optical

anpl}fcgfpt%glc lqzepa% %ganm 6 Ql alnga:pmfae’g1 lalitfaboe émguwith r%? EE lé&on e%‘lljnpc‘ Wlth
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W t hg. alAn UpRaNRISRDN Sbudie JATREHr With &ralpEdnCeadicntnebitndMabAcated &ois R aPérert lgRsSacasraing @i Ng

te 45 claimse)/mBmsorls, 2, 3, 4, or 5. 10. An optical wavegui de consisting of a

transparent glass core portion envel oped within a transparent conpatible

gl ast. &nenfical wayebuidesonsistrigotn tandparbnit pigssgork porion envelbed withinedranspdeent corwativlegiasy cor e
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cI a| ns°f1?9'3253@°'d'!¥9‘°§ia'”5‘ 58 495 An optical wavegui de accord| ng to claim10
' sald core Iass cont ai ns up to 10%total of . one net al
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EP 0 589 198 BI | ogeni ds i m angegebenen Anteil, ausgewahit aus der G uppe,
bestehend aus 0 - 10 % UX, 0 - 10 % BeX2, 0 - 10 % MgX2, O - 10 % MX2, O -
12 % PbX2, O - 10 % CoX2, O - 7 %Eﬂ%‘i?ﬂ&%“ 10 % ZnX2, Wobel X weni gst ens -

ein Halo enl us der est e rid,

Chlorid " ‘%Q eﬂ;f‘éef %:5? 1(3 3&6%? %e. %emgste 5t%ns

Sel't aner el :;é t e Sie) s'tgn ggé’éﬂa Wgﬂébs Bind g :
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G uppe, hgs k@bﬁ? e geHY i ftﬁu mhﬁ'é' : pelHaLtHe ndil@ﬁlu%@@nlon@&fé B?drhr:i tjr'w

| nsigesantwobé b%@mgye&&&mm@m@@ﬁs m%{aﬁ& aRSHEREE b GAlBBe, BQHen&AURPES. Ba, Na
best ehendinausis dbmidRBmgerhiat werdsh nrdh.s Bromi d ei ngebaut werden konnen. 2.
Transparentes G as nach Anspruch 1, das weiterhin bis zu je 2 % BaF2
und/ oder - Wnédaredtes sk iién AgpRlcR 1l 84s wikerhirfidzl R 28 Bak Qundlodel BaONSRPHFRAIER: K81 éthaach
Anspsuch 1, das weiterhin bis zu insgesant 2,5 % weni gstens ei nes -
Met al | Bal Tepepatedies Gima ractgegedae n.elas Witbrdih bis zueitsgesamtdd % wanigtetodineEetaiiagiogenids im
best ehendngaggbefen-Ankjl, BushewshXis d& Grupfe, Bestéh€rl XBs QTich % AR, 2 - 95 trBd33 @dDhabiinX;
wobei X vesihilty welehX weriigatedegirodpinaenitl istsqusgenéhtipesidn Gruppr. Sestbbend @ fiyed, Ghlogd widend
aus Fl uorBremid.Chl orid und Bromid. 1S 4. Transparentes G as nach Anspruch 1,
best’%hend |mvvesentl i chen aus 44 - 52 %CdF2 undl oder CdCl 2, 4 - 11 % BaF2
und/ odé&r T "te as. nagrAngg he" “544 5%@‘ P‘Eﬂﬂ@?c‘ ¢r“%
i nsgesant®? 2“" ’%deﬁ °' N%‘i'é

weni tﬁé Fu |

emes
ausgewahist, 'és' > 'ds

ZnX2, wWo Zﬁ\& bsz)\f_iﬁ anlo , tau ;e; i pe dse est und
be&behen bEts Dis'zl e t n%‘l’ lh lo nfas aﬁgg ah ﬁuid riild §Q

Bl ei hal Ogﬁ?'u%wob@%gﬁ Ledmt AbkSve Sgten lH&mf'et @5&5‘3 A au@'dé'

PbBr2, big, b?d—hnﬂﬂ%@&ﬁémmdim Go&ilt Werden kBAeh.i UThal 0geni ds, aUSgewa 't aUS er
G uppe, bestehend ausnF ni C und Tl 1r, ‘und wobei bis zu I nsgesamt 7 %

Wenizgss.e Mansphrafes Qs ratt Aspradi ag@w&t’ethinais&u (hegiesémtl2p @eniderend drlas MetaifblSgehids in Ba,

Na und K dat sgegebenBr Atdileh eaihaliy@lagawihitans dbe Grusiienbstehend Sus 05.1 S ASN6 peeEakAmd & as

nach Anspi&edind, watheiX aneder Grupperbebteimnd ausiFlvergieCriant ul Bomieaisgetidniss. ei nes -

Met al | hal ogeni ds i n den angegebenen Anteilen enthalt, ausgewAhlt aus der.

G uppe$- Betisclsn ¥erslarkan it ginem Yersigriaroemedign, Thergestalliayxginemhingpatenten Glaggach Xeem dobei
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. 6. OptLs or V rstarker mt ei nem Verstarkun sned hergestellt aus ei nem

transp?x gﬁ t tﬁ:'f %l |etwa1 g%n? EE kll &stér&ung)%vedtu Yaﬁrh r??d a;?

Opt | schere ?é:f 'sf 8"°mﬁgec et hau%e'"%'l“e'lranfqaceme RoshBe%s 245041 F™3i nem
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her gesge théer rﬁupe?nefﬁ' \Bl%ﬁ}kh Qﬂéﬂﬁir P%Fbteﬁalt Qs @iem mg‘fa'rengﬁ éés R elgen'pciler Ansgrﬁae% rx3

best eht, sveddetsar K g LTaser m¢t einem Ver'st arkungsnedi um hergestellt

aus ei nemtransparenten A as nach ei nem der AnsprOche 1. 2, 3, 4 oder 5. 9.
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hek@esteldahnausunanmm*maﬁsmam@m k-.4 G as nach ei nem der Anspruche
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e nem der, AnsEro he 4 oder 5 best ehen. 45 11, ti scher

el enve s %1as$is' SHTI0 Pyierpags Eitietl e,
weni gster?ge s TLAIRAEPSIPS AT ving hah Anteil von 1 - 10 % Pbx2
und 1 ge v? o1ea '[Aré ent hal t. Revendl cations so 1. Verre transparent presentant
unegexce rfente transm ssion jusque dans | e domaine infrarouge du spectre de
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