1 . 0. 198 510 ' : 2 Description
qf quartz gI ass added with fluorine successively around the core rod mad

qf‘\’pure quartz glass. By Field of the invention

tthi s nmet hod,” eccentricity of the core,i ressed The present i nvention
rlel ates 'to a nmethod of ! or pre\}e f%élgﬁh all the cladding layers can
be pr oducbesgiptiogl ass preform for -use in the foakuarte gtess add&d with fiu@rin® shicwdssivery
dood t her nal eff|C| enc When an ti-on of an @munvttabctifwbémahmfpwgq dia$sr@yh

rans- Iel%eB p:e?eﬁ nven on re §esf & r %t eq fr Om r n ed nB.“ clad% f ;:f\szg
har act er ﬂ)rﬁ&dcﬁﬁ agd lﬁ-{hleYaban- 5 ﬁ'rg (g i éthen an
bsor pt i offonl S¥S8 oatcat r hs.l.r@tgesa light $dedd a rret MRLRF ielfdlbﬂ&téaﬁ’i'oﬁt th® glas¥Bllétorm

ptical fmisgen chberactenstufsorM@xampﬁcelarI\r.es| dual cearblvzhl nathsd, ialssorptigre loseaf the
nto a cl g&éﬁs ugh gyaethod Wheﬁg‘ ps r?Pt'ﬁé' @ef é’a%eta ’@mp!fbl'es'
) h

f quartz 9%}.9;?@1&* nU$r% ﬁgges tre %&ﬁ?gﬁma EE’HE erstm

ef Ore or grg HideBGo B heatfhb Gh
ng. Howewaside ftthe sladdingndboe todtbrnt heriragyi cal f |hbe§on&tattbduaﬁmtosln ghetransmiskien which
| addi ng glesseprafernt eomprising;? Fqreirad and a first has scmedeaemdemmttheowvejéngm Bither, in the
r ansni ssHRAYINAHAYERrHnd S 8PS m conpr i i geverak ol agping steps arq

dePendei rsbFrIHBRERT . FUrther, I tﬁ%ﬁ”&téﬁdﬁiﬁw ?lér.n %’;‘ﬁ@z‘r‘"‘d" fﬁ%

ore rod. A single mode optical fiber co’t\hﬂ?ﬁg ged rbOd Si Rg@cisgrver al | apsing steps
re 15 mectg.nfpceelqumblass ad aaikaiding made ofat er’i al sus-sA-msazedz sitciBae kKigmongd  géd
he i nvenﬂqqﬂne added quartz glass theoretically has { hgt OPH‘@‘ MH@?IW’PW @fs“‘( Hermirigna

t d
ot cal | ERBCERT, oot TERC IR oof 1iEr vy D o
{1 Ci eNfcadig o0 Sinab e GUAG ofa esiﬁa ow Iasstube,

3 162 ditReiubadectspit Iiﬁs@@oc&eéidta’itde tolirckal-i ne addml. w&at a‘hdgdsra&s té éeetuecabslsy

atlono lcba\taneﬁamguhdembumgvf tb!y fir st |syctibual mren ghesaof tmfatnt tt'etmtmu\aaweon

I i ght fﬁ‘ I fical f"z it erdvidaifibere - f i ber by ng, argq
nen 8 B Rty Rty auo g e et AL
Wo- ayerc@ a&wo%réaet.woencaﬁher b BRI at e fd hing @,art:wsas@&a eRd FromoRiB an
ure quar produh.Fos exatrplel @B it is prodacetibga pl acecbpudat fibst Mayhbé Innufadtarss Thahimse
thich is Wﬂct’\?ﬁ'ﬁ#d cRbgmical s vappr 4?&@#“ od % esimateriabieproducpd pyw@pting 2pprous ivefome d
dnd dr awn'™ t&‘gﬁ;‘gt‘; 1 E”I‘td% °’e?FF6YF “whi ch \BXistingof ggorsand ﬁ@aﬁmﬁﬁ‘t‘“ gﬁ.

eft: a

eslzm ra e of fldoring . artrcles in a:container. as such as
dect i onal JGHel fudrd & aivhi rrf-niﬂh al G SH

eqr, dal e s RALGRg
duch opt i gabf fhle loptical fiber. vapog bhaSe asidl ber f El.'fadiob&ﬁé @dverﬂstheeara ahﬁcradraiagim&aha

rlel i abl e depositied (VAP}yaethod, it &aup'ﬁmﬁsrefounexarnsnedluoappbmmamg oorousNj@se daterial. . - _
qui t abl e [yRCvinde AistiRvioataYohe RRdi¥enaofl ar ge . WO—A—80 01578 discjosas §‘€I Eé‘émggf .

- dr oduct.j o 2 b U8 BRRAGHE A—%Q/ever 3;_% Pereig ' ° -
cont abt'g‘éoﬁﬂ ff)'qr*s‘eldﬁeth aglﬁcd%%ﬁ @friérajapt 410 ﬁaedpﬂ't‘éh'ﬁ@ne;%ﬂ & core-.

—+

'_"'_"L T(n(ﬂ_ﬁﬁﬂlﬁ_'ﬁﬁ_'ﬁﬁ_'ﬁmﬁ

dnown . rodhe rpem-tu@rmwoeapmv&wnseuepcﬁs at | ultiqpte fi benﬁtutéthrsat ohteneprbwmpeldnq)y

gj;‘f] g aﬁ‘}){%hm ex’in x&ﬁar%hrg%:é}ge@@ é%ea Ifwed R S::Z%j;ﬁlo‘r{l&?& cla Stﬁgd’c%gonal rr:;%:?ae
t he cl Bdadhd’ignd"rﬁd @end tdgethdrUftimeRCeol- @ar tduehte® hB dtpé‘d&ﬁbhadfnﬁé lhtBrTnE] core

ich a gass'mmaefoadd@tts prafiotr. Hgvenes - whi chthsel lcﬂﬂﬂbﬂflprﬁfm’m havmg
H2, HF, QE-infybgmethpd| 'tss 4@&?“‘0@ ¥ heat | rtge é’ath y

oo HEAT I e Ryerts' s e
pOSI tion es suldy! By résentl t 490 di’d’s@}oamtoa

gla tmrdnﬂﬁen heating
. gont al n| ngnvgmramfbtmtgrmtoemd al-...ref ract ive |andedtavdng;tttre| kttttctuﬁ!’]td) rthhige fiber. .

d h
i nt er nﬁﬂﬁga@é}?&. R i tter o' c§ LL“’ Té'?ﬁm whi C*ﬂ}’{%??%‘fﬁ%": gl tge re
§ oduci Wit is dlff'cult 1o fOiPe ,.Opt sca ﬁﬁb%ﬁr‘t Bftidih Hessknm)( frofm thts
[ ef or m f @dth Wdesited thitkRes abi lsuaas b@ﬁl b{D hean -Opt idoadment. { . produced.. T

1t er madl estden- emtmﬂhﬁ@ta,wlw-ehe ¢qr¢3md a so-cal |l ed ;r od i Nr tube rret hod |s.

\Nn th 195_% r 6'8 %I&td Prnt h Slgl‘isé%qo Hzgg en entl
rgd-in- tu EQ% ﬁ&sgr o?ﬁ%%gem?i vrdeam r§ cfnb%la _
ifg obtain e&@pRAINY ﬂ&g@&ft&dﬁ&k@ kil a 9l @8 % fh@ raéﬁongoa s derc% éaaC
tle core logll thickress o)‘ftheequw\lﬁhershmmaqarr or to‘ubbnhlavlnweod iytietansmissiortharattaris-
ass tubé"ﬁa@hﬁﬂﬁm& it twether difficultdo apilaegei on of - ftcgev ero&drdgh met;egh t.i onal: e
|t erial a the co _

1 corrpl et eq%&;os%/aetaaalgpseaa@rapoftn% éTQJe a%d f%s“llﬁrﬁ?ﬁﬁ Jf{.)rp (Hglm? ngsn%f orm
guent to t.he deposition of the inter naI core Iapsr ng. themto o
gr m a. gI ass preform However, . .- 't he? eby yielding an optical fiber
#cf or m havi ng by the rod:i n-tube method, it is difficult to reduce. the
v:« red core-to-clad ratio. the attenuation of |ight transm ssion al though

wavegur de by

T L o I A M D Y M T T T o o I

en it i Sbeproshi@bel foy-irstube method Bpknbwal fmberto-mmy ritio | graster’ theib ulraediesnFBHein hase :

FR— ---A2 441 - 594 . di. scl oses the rranuf acture, of easy to forma - . ...



. 0198 510 4 for use in the .
S or i catron of an optical fiber havi ng_ surface of the gI ass tube and t S
B ter surface of low attenuation of light transm ssion in a wide t e i

R oss rod are cl eaned, for exanple, by gas range of wavel ength.
ase etching with a haj ogen-contai nigngggm1gA further objgct of the
esent |nvent|on IS to pound e.?‘g[err] and the provide. a rret hod for

& oduci ngi‘”a's@ef’ Lo oﬁ‘PQPfrﬂ“ °5“°a' fibeghpufle ¢ o ug%*arm°fftt@'ﬁsap‘Pr ‘b?f’tﬂf e°f

3 transmission in a wi 5s rod a eane or exam
@bt i cal fLheis %e'ength el erap Yy, "the pri rrarypggfg e,,fmrfm

Jgrotalurets
e cl- addlmgtrmub&,dcsofaa&prbgencaaténa@sredo SO thabounhyeg n=4s':lbr;>vs3=s§g $st¢a5ana the
il st cl auaideg rdetmue‘blembdtemcelgtassmefp of 5thelll@d)re rod is suppressed or

B e di arfen e in fe°'t9 tiog °Ef n PP" %‘1 ratig ﬁ‘ Rigery glass preform produced
§ o R #FE%E& R e AR e S
hvention, Second cl addi n t@ﬁa%:al HHIGNEEWER thd)

¥ ovi ded aAdmthgdoaﬁe rpreedmamwaguoa wérass pref or@m second ddddingd|Rdsi 1658 influence on the

ar act ern@tdees mgthod [e&prpdusing @ataeﬁpréfem use | n att4naation b chacasteristies oéf she dapricased

l ber . wHprse indhn fahrigption Pffé‘r"""‘ﬁ ghiepsi ng getce! Sipg ok the

sert | ”g;mpﬁfpef ms x ﬁﬁ@rﬁ, £§3 m g jane Hﬁg igﬂ ‘E qﬁ%getween
| at | onsiRbtng earmen\ 6b @6 ich f the A Ng -4 u e«a muahtazm &Gfio of the first
sor pt ' G“be pefaée tbemtthgettep td fmh 4 plnary  at- a Inlaedmmgamdwrahd the Rork llametet.si de

Pgr rm comsnsmgmqpeq t“ht ad fs; 1..38 reaorm soo $e stept prouest tttehermraw gtass
ggqﬁg rad r? %fﬁ pI‘I mar Usuall' ;ﬂ-‘y ﬁl@ls ?cif %ﬂg
; Or é é?é%y ﬂidﬂs ' SizNg Rrefdtin ditis oo small thj
e_,next piticles aﬂﬂﬂﬂﬂi ptifh@ry [lds$ pretorm | aaa;s cl ad@timery g&yeﬁreﬁrr@wuifdnhed BpsHeinking
[har act erthermdlly treafingthe rsoqt demrsitednast ipet es * of &r@ofdreea\@ewse tapdsitel \5iQ; [perticles

WMotz glfa@"s |rbf""t gsege 9% ngtsentaRing g d“" 51‘ eq“leWeheGmge?te iepttes

e o %af?% R T e T
: pre orm| 0Oto en it is oos (rermtﬁt ﬁékenal

e prr nEBrigf @alsa-tpﬁorpdsferﬁemrswm@d pri mary gltamsqourrafnag m'chslaelaf'mbrsm pbrﬁcles-

ki nqtoghérswsl eletroeatn qen@es@etp-deposu ta@dpfgﬂ‘a?sé féame oxidaier: of @f gledse
Cl

: yer +of a gagﬂg'grg%tescore d?am (YL b élg‘ttmgl b for m ifﬂ'ﬁ( O oo flacas ot

: W|t for exa %e o drogen, flame or-
i uori.ne- and - rﬁ?e SUbseqU(?\QtLra p p:;@i?ogi |-sm-

- rrpound trag fzoshewaax{dnaaion Gﬂla?&:fenﬁfcef)ﬂthm from tered state oauﬁeeéu ridteddath€ brifary ghes

o mary ‘Cinticat fibare produred i Bewpleii (Clrvad) opt i calprdfortner can be f abr.i cat ed.

& - car am?’gé‘@%@r’ angt Comparativefsarried] Si op- a!r th squ eHingStapnte Rrefpy

lt the tRIYKE Tayértends Brief desari gtio a‘(ﬂ .-92, lai ?::lf‘:ueosr::erfgﬁgm- .
b cause sunekiaigabn btife hawgsn The [ert]. pandg eo o.1s5 @rysa@ SiFy) at &
2| at'i-ons hinphdyptmetsr théyresabsioveption, figthe - pr. oduc:mbetnyur amaoma zbatcr préfefablya,300 ..

St ttmpr lms plaforrat;e'tmragpmpmtwglv 38 - uin “An #6Q0f& Heating of the glass Rreformmay be

| t'° AYthaEarRet of | c GRESHP AP Optuginsering T impTugers,
e S R T T e S b et T R

- fluorine (hereinafter referred to as "glasilﬁr'bb”) al gas grddasi® raisick %;fbﬁﬁ)bﬁa ek ¢fiheXurnace.
-_anﬁrcglapétngsﬂtewsssatﬂteemwam ame odar act er: rF!slpruteswtﬂdd«tm@ sutte pe @motatt thatGhe:

e surfa Thegpreyr Pteﬁa'r/y‘ cetsglg 4e o] 4 | basfectye g thfhf‘%e Ahisrend ladding
e 8 9;;30;;‘,"; B:f ﬁgx;ﬁ ve B) %hg régrryc%i'}-?aaé?af’éi 3en the

éen the
“the : WVAm&et‘E&@py he pref or m (fikdd biveCsekgnd cladding is 0.05% or less. If the

The glass tubeha\alsngpréfémbw maee obé the [ eﬁffe en ttheclsmm\resndwestletdrgenthan

oS "hér'eg*tbon%w ol att-'rlrraé cqrtta.mmq tqre' L ont aioh- Iyef imitcte frpeeatad aptiesh fibar han some
vent orfda Voo o S sleh UL (.0, [ELdrae 8L e
esent - \fﬁ: é}ﬁ"th cBr?\ﬁTxt\Panal VAD Pﬁt gdz ature O Prjonmgnotﬁeslmm"eg reﬁ:iagd’uﬂprhy .

300 thedeﬁvdrmgyt & 3% StrRdspi Rédihg1@ 2 CONJbRna ipreééit Javention are shdwh ih @ielfgliow-
pat i Ag oﬁhlotnhec NULE L cpma«hmu.rmmnqﬂtbensqat |51 atimg)exempltethe ¢l addi ng di-airet er

d the cﬁ prin “L’%';‘v é?%i@ggﬁ dual |y i seéétrlngg it in a furnace = :
' ‘ core-r li6aRfuardl 14 ) .
aﬁmerga Ube Or Pl aci 1@ "gPass: t uhane Sqta?afm z;ﬁ@;&?ﬂb e

t h '] The crompoémrom aeeladdng glads tebel ad/ t eapermatiog @ ured] d;amerérlqﬂarrwmud a Iength of
erei- naflhePOfFé?de'P?Q?dd tﬂothas-'bé thersheatee” ) r58t§@al I r ai si ng

pnper at tg;l%m i d?ﬁﬂ%ﬁf&“}’% "%’o?‘?’h@sr ng thﬁ%%‘ %%% d"afﬂ"éd‘g‘gf %‘r’f
pd. itﬁpedf$400qg 1}@ 56002 mount |th1 follow-
8 ef er-abl y700nce i sep,hp amypw.éenner%u Fef raﬁdtowemdmadegﬁeauoefa fl'hhﬁte auaesitglmd
pcond c'I addi ng gI ass- rrat erial containing few or no residual -are

, bstantlal'ly the sane. -For exanple, the ‘hydroxyl group.. Such core rod._can
prepared difference of the refractrve i ndexes between the by the ,
pbnvent i-onal VAD net hod. - - first and second cl adding is
05%.or. less. .|f the The gl ass tube is also pr-ef erably made  of, -

e . o T |

férence of the refractlve i fidexes i's 1arger than highl'y " pure gI as's'



*0 198 510 6 rod of 50 mMmmin out
anet er and 300 Mmin groups, attenuation was increased by about
ngt h having a refractive index 3% | ower than dB/kmor nore in a w
nge of wavel ength. Its that of quartz gl ass:
tenuation characteristics is shown Pn188g510 curve C. Tefmera-
ture rod of S8\NII® Sd8dr @iameter and 300 mm in COTTpal’g*}de%eenEmﬁﬂ&{ walindxea3dd By bibat 0.1
me gl aséengtbchaviny b mefragive dndse B%3beq than 1, §H3Gn or more in[aavide] raRfpof WeveRAgHD. Its
amet er 87t ypigAistiuced in the same manner 2epygtign charactefistigs (s shown ig; fig 2.
3s He 97%. §é§ in Exanple 1, sogqt p%‘i"f‘ﬁ%les of [err] was Step 3:

" Lerr] 3%uER 97% aunosptbl  0EPOSI t Eshafuid @B MANNEr AS in

anpl e 1-t6—an—outor—di-areter—ef—80—mn Then, Atdisd eleaate Ighds Tddetaving e ducsd

s bored #tenits ceh@‘@r .and CHR#%wHe 97%avi ng th@amﬁ?@Ummrh@ceI@;{:ﬁ@m*@dmw
phrticles t e"f§3rma uorrré{%é’dﬁd” artz tubf® Bf=emelend.jsgot pa e 3 n

at mospheT® Lonpr1€ng heli*di LT el di affet eloPRRAT A MRSP TR "ﬂﬁéﬁ:ﬂr TRterod
s and a fiihbe tHelet i3 Bbrall Yiits Gented Bauiidweh ( Si F4) hatvmgTrkaerapubethawawsaedr tmﬁcres
hserted |tmfotdnefluonn&5dded fiaarertube pf 0mem in gl ass wassfeetledrinha‘atmtgplara:doa:ddm%mm
uorine- & ‘Hraf‘ﬂ E's"’le[r‘é!@“%tﬁd t hen heaf edndaﬂt@r'm W!’@GP'@P%" P

o of ,mdmn ﬁgswm'r::f:m (il o SIEAEOTIRRL I S

of 5.
(i mary pra & smlt Riurdf [er cf?aan i & S¥er
3I ume)  of sidj, amahebxygén (?atm amd;y volome) . soot aahéte@reanﬁhd Ste@&obﬁﬁéﬂug#bfsroz

p bet wedhioughe gagcbeteen thigaod wehtt tube to wer werd denss ltetdeebuad m!mfsbrmta seqond gadn
second é?’a‘dhe Pde??{ ?'ﬁ ?f? %‘é‘g@i&%‘e e’F"or nﬁ"ﬂ%\z!f : h Exgmple an’; o
U\ he Saib ref m d' a gﬁ rozgiemé%‘ afb 'féf %}l of the

addi ng aaamvﬁ an ourtéa«a.an@ef SM@mnan . opt i cal daarf. AYE Mgbrisdides Y was
br e di anet®@r theaduted sofface. & . thel ldewpr primearyy pr ef Ofatrmcated {its ettehrsitton of mmrmtssrml
ructure Pa°§°ft"h%!92 gopt nane'ee\usredﬁm#dttearan éut ep waveémett' ef1 @)#ndlwsmm was 1.4 and 30

prical il SRRt ’L"ﬁgagﬂ.ng}. daw;rps 1 was SELTIIEOY Q;or 5’333? ‘“"f '“' o

OO0 _'Q)_(Q <'D = —hTQ

200

awn pri \Bddgen flame. héattenua IOJroJ
pd €f or m  QesdditaipaticipwdsipRidisn 2@ Frac @sited tebn&at of t xthrdgeweireagttrhtmfcore
113 and 183(8C heeted tb. 1/600fQ et 3Bte 0fR.BE/mih amed errodac 120 mn The soot part Il cles

d!B/ km '°9'€ﬂ' %asﬁﬂs‘hffm%’gf Ratratthe opti E§T°"¥£§;9 t dtl by the
i mtr oducr l%ﬁ m‘: wes el tJ1ad Lar ;m ﬁ& ,ﬁ}g,gﬂ{% ‘%Etfaa__
R thfe Wi fabri-

hydrogen ¢ nadi@a si Q\H\h . mission in oﬂﬁ%ﬁn
ght - be foorenﬁdnhyrdfmzs;depmsopmeadﬂmhida:l eSs V\B.Satep!l aced’ In a- furnace <ept . at

cont act’ ofcoltehfg!ar(m hy Icf?%%?gfa'ﬁq %rg&ffﬂmnpﬁ of he core Sc:'eﬂh nfahdangatc@tebetma de dhip, heatt
ra[ 2tse Of %e:foﬁfpgg%gts aﬁ nﬁu;tlon%’gw t‘gg:?s/lslrks)qslggjr gcei(LjICbel ?EY‘?‘éidhﬁ%‘%z regr;@ifd.‘

filber The tpthediudrexy! groarsavas 1 &fdBfkmm was “dr awn tosynthesrzed is not ygegl asgheesecoralmiadging.
| qw att enLta'fsraH?f‘“é‘I'°"I°PﬁFFEe"ﬁ'°&r‘F§b°“Y"abF91?at e a. sr for ?" PSS F ’eq‘“i"IS@Ffthe '""e"
hdwu ng an §ston-t-n a w de rangeof wave ‘Tﬁesgn %Bis S{t:: [?rf%%ort::ug:’e
dijarmeter amgdzum-The optical fiber "had.a he gl&s8 rmCO r n% of
8.13 um andinshedarhé BErRCS incExample 1 except Siance the Simsmeeécaahklmmgm tk;efomdefter
i n, heatthssfist Flﬁqlclsngr eﬁmetertCPvedlirMe'xreso of t hethelpgndiyratpspraformhis dr%vrf theipeimery

t he COI‘;faa sﬂg llg t tfa?ﬁr |ssronﬂca§ re of Oggﬁefrf m ﬁ'ﬁx% g‘re c‘i?:rge]st'ez: rlat% ta
.transm SSiele fﬁ 8 aftf §nﬁo% ormg i Stﬂdﬁﬁgc
off 1. 3 umnites Wdﬁaihu% charactenstufﬁiﬁber onomhhmedc m&p@t tuzadogd el @a/eae‘ed '

e secondhewrsio Ft 2 (Quwp@iak at a wavel ength of THer&@e.tm fdlmsatlon ofligferiormiptictiibes

i § deposi’ tc%mparatl [ @S t'ube. previously to t Lspsl‘l'ﬁgf b the ppgluctivity of the
km ' The primary g Ja@)?hla Zpgrgiu & |HQI1e usgbd ag tt Sﬂ ‘addi ng. Its
atRenuat i-Game hahmeith Eanpl was cova@¥ith & Fi g. ara.msTheﬁ efore, such processes

asigcl eani mpseftubteheadamnerqm yless/added with

face offiiefne esélspspméorma ssmnﬂa rmg _or t he T Aljtiod ohpredyring@saiass prefernifer

S
; s the fabrication of an optical fiber, which
g ;[ ![ Sg agli r havin sftrg‘ttz ially the {l?&vetc 0SS Sa g;g:n":'rﬁe:ags;eitmlg p ?:or?e o ‘caade zrf ec;qzsnz
t o tical S,
it ' Samaed |hexéi'r€b¢d)l dl’lgs a&é:‘rﬁh- be or mn@ Heﬁ:’ fran%ehef duiside oF tadda
digmet er/ caypleofdugatrmnawssmtat ewavelehhte opt.3 rrar y Qlubezo prseftlmnmqgsthdrtavfnm 8 h:emarv
grary weifd 338%["% fgs 'verr ber ~ waglagsapsefprensasprisingp sare rogd adqy frst
have a T"3igelt @ e% ‘Efs reT L? a?'f”@’nuat"f on°'a‘6‘1""gl Iy RAToYnE e egg‘? pracityiceg.

er cladding di arret er/core diameter ratio so wavel ength of 1. 3 and 1.38
5 0.45 and 7 dB/ 50 that the col I®apsing.of the cladding is easily
ed km respectively. Its attenuation characteristics is ‘out, and
.city of the core is prevented. shown in Fig, 2, Curve B.. . -
e, the fabrlcatlon of ‘inferior optical frbers_ |s suppressed and,..
e : ""'ef- the Corrparatlve Exarrple 1

o Y Y Y T N TR [r—

a rcn%t
econd TR

l/ min, rebaegiohpedkiat a wavelength of 1 B&Eﬁrhatk of «f heclﬁﬂcﬁﬁeﬂﬂepbiﬂée,%v Qlass tabe ﬂ'?&ldﬂﬁ& R



twas bor edStSR1 its §§§ %%Z% havi ng t:ﬁgnet plg;ﬁt :gimgg% OR8N
' I uor me

:partlclest 3form

guter5d| anet er and .300 anI ﬁ% >4 groups, attemmmu'",m mg@aggdn[)ny-
M L)

dbout 0.1 length having a refractive index 3% | owdr than km or

in a wde range of wavelength. Its tgaﬁ| gf %artz gl ass:

attenuation characteri%tics is shown®i 828 8192, curve C. TEnpera-

5 ture rod of 50 midhrim sedigmeter and 300 mm in  Conpagraddsyvatexagiones herdasedivg sbdre 0.1

sane gl d%f‘@‘hr eeting epviefieptiemingen ¥ ISyashap: 148H@or more i fe't"ﬁﬂ R of Wevelppgh. its
' di amet er"BP" #3FFABIOduced in the sane nannerg“\’sf‘\?c&'?“ha’ cteriglics ) shown ingFig: 2,
3% He 97% Temp ,aas i n Exanple 1, sgot partlcles of Si 2 was St ep 3:
1, 650 [err] ?x%e 97 %tmospherel0 deposcdmifdrative Bx@@pR@ME MANNEr as in

Exanpl e +—t—e—a-|=|—ﬁut—ef—d1—a-n‘e*t-e1'—o+—8-e—mn ThenArouhe thg| agw glasel rdch bavingt dreoyterd

Uart anner gﬁo' n
an at nosphere conprising hel'l um out er di arretafom .aﬁemﬁganhdmaén it fAid.
gas and aTHeh,uloy riod easimmddet its qegtecandplennd ( Si F4having thienieyep of G\eq:lem‘sttid s pavthdes
i nserted° fqﬁmtamym"e-afsed quee?*ﬁveof Pimmiiny gl ass g{f@ﬁt@# ™ AR atnerghese ?;qﬂmdhm hum

€ mroy i er, 1 afluo

fluori ne°§ gﬂ% 5 4zr QI% Shaly "t\ Hnd, therL he % ’7%@1’:@“ dmg

rati o ofgygrine bMahdthk E‘Lé'a%i &Rio of 5.

primary aad Sll@ﬁd&dW&Smdngh@asﬁ&stﬂhﬁfe of [err]The’alﬂan\X)ﬁgﬁﬂm(Wé%tdtholarﬁohyr

vol unre) of SiF,, dﬁbaa@toevgeoﬂrat?oﬂﬂ ah\d voltnhe)n soot dlpactenq&? g apf, thesy sopt paiclsy

gap b éPP ?gga re orm ‘ . 8}%‘&%“ t3EQYNS r“dﬂf?d"‘ ats BF‘m

2 secon o0 of SRR "‘aﬁé gﬁn%é%e%/ pr & orm %gaé)? ”z,g’ubsu Mt

he %Bféednmm&a@& 6. 6"' Th a«rm 19 prefor’ OM di afkBlsshe szss IQG 4 that of the

I‘addl noved ideavedite fan outer didreet@rodfiomm. an opt i cabptical biber Iaammg;::eml&el&aarhmahl was

core di angn dire pyteq surafe of 6‘e RN BrimeeT y % ef tgbrinated. lts prenugtinne Sm'ssm af
dffawn

section ref$r ai&eg?oé 1%‘:] m. %Zgoiiz%_%s {ﬁve ¥ sg tgc"?f $§Jsor§ ﬁ&i‘?{nzém ng; tlcal

0Pt i Cal DS Srda oAb
drawn prhiyemgsh flame. Thel gloé fbraatle;dmgl ftise attenua\tdx-aw g} u g, Walth rr'i:gljlﬁlbsrfbr&{id w zh%t

pr ef or mdeSpsited matistes pras placet B fweace kelgplosi t ed ¢wmtaghof theP@cyhydsogaa fiene mith thegiore
1.3 an

) At mff?é's?he""’ﬁéfﬁé’"f A B

i nt roduci fig d gk s@rbraa% was dfa“b.e fo had | apgh 4 loQatifAKork Bilight

hydr OgerfabrfchtaniEsmgTd‘laodepbgﬁfcﬁll‘ﬂﬁsr havitigngh t he mtsswn in a hrgﬂdrrmgplof gaamqmgth\ﬁk\ fabh-
m ght beOUF:tDFNE'dteb of 12% umdEhe @Qllqabf‘d’re Eﬁdtf d in a furnace tE 2
cont act L gzaaex‘@b ec?ggﬁmiﬁ the. 00 {%{“ﬁimeﬁiiﬂ" ' % .‘f‘mo% 4] 2
arate . Its nuatlﬁﬁ) llth nHrQ&JnOd ucin ﬁ@%s gt'od
rat es at aHr«asrasbngtt of gb amsSwar edsademm pidoduced hymbhenwfmfi ma"mmdaftﬁsﬁbcond

m mon, rabsgetdnneel st.a wavelength of 1 38rm h@d ofw t hdaqsimsemposmvmmbss iR p@ppusdyal
fiber TH‘*@t hYHPXE @ nthesized is not ug

| ow at t egGFEBHTET® %ﬁ@*ﬁ?s" SR oo Jgﬁggt,mg % Egia(ggg;g ,,9@?, t:;f;;
haV| ng an mssion in a wde range of wavglghgcssdrg ditingQh high productiv-
| arret erexapid25 pm The optical fiber hadé a ity ofdhe glass atedm. cor e di anet er- of

8 3 pm :ghqwgggsgﬁemne? e;g;p\;éi%ﬂhm& nce t h&inc Esﬁﬁchggd ﬁgder?w b&“ﬁ?ﬁ?@é’
thin, he of t h
% Sff“ e C éﬁgﬁué ﬁ,g%ahe&yry ek Jamg%

'nthecl gHt S trh ABRHi3I6R atcao ré@im
transm S\deelﬁngth A& .3dne 138 (ufiaiay 0.08 &9 dpr ef @d’ m that theilapaBig af thedadding & easily carried

wavel engtih respectivay. Uteredsngatdn 3bareByristsdnd out, MEEwtmwlﬁltMlcqrhes grgeanted.
articl e¥ouf infie 2sG¥8 absorption peak at aT{¥ pipricgyonpof mferigrngeabhibers
m \.ﬁn tr}? )P(Fﬁ’ ctlv of the

0 cl a@@ldggtw%,gﬁ%ql ted, any glass tube pﬁ‘é pdlﬁﬂ.y‘

roups Washel prm preform produced in tsé/nt Si ze i's not used as the second
| addi ngsametnenadribenEasrhpe 1 ehcuovabdwittsd | CS | scmm;vvn n Fig. 2, Therefore,
uch pr %§§§E*§ @sdecpfeenmmg aifss afided wither Curv

ur f ace { %f%%" pu i g i ‘f"f‘i"gé‘gng of tt}s'%.ﬁ s faﬁmﬁon of BT, b

th
sulti nﬂmh{' f'ebé le Iﬁ tatly t comprises inserting a core rod made of quartz

5 i tyseeﬁonhlhﬁn.@iuébSSs EHa€bO kA ogtiBal tiiber same NgR&EH A8adding Eyppbee & @iseegbss,
tthat = fabriSated in Exbropls @ wesidbrizemddis agenoan. be f beatingl theft feom ttheeodtsides¢f B atﬂdﬁ"gg
j di anet eg:‘}gg é,ghbﬁ’ jsgipn F%?éﬁ'ﬁye‘engt’f er1 :bl’l mary -gpagéus r‘%ﬁ"'bﬁ?g:‘“sf farg@ ;n%’ i
ol fw}@i fiber wh ;ﬁﬂg}f\) e G Nas, RbradsHzéd

primary X{?n%u
may have a Iarger Si7e and a s attenuati on t transmssion at a

fl |l er cladding dianeter/core dianeter ratio so vvavel ength of 1.3 and 1.38
ywas 0.45 and 7 dB/ so that the col3 apsing of the cladding is easily
cajried km respectively. Its attenuation characteristics is out, and
ec_entr|C|ty of the core is prevented. shown in Fig. 2, Curve B.

'V|ty of the Corrparatlve Exarrple 1

T 1 L - - o o Y Y Y e T

the fabrication of inferior optical fibers .is suppressed and, in .



‘though it- contained | ess residual hydroxyl 65——'—et—add1'-ﬁg | ayer around :
he ltore rod, characterized 5. C L

98 510 . : 8 by the quartz gI a Ei‘m "Eﬂ!&wulg tube

eing . zeichnet, dass der geschnol zene Ker nst fluorine

nd by depositing S @ soot das Hul | rohr gezogen werden, bevor die
ei nen particles around the prinmary § 488 pAOf or m and 8[ err]-Teil chen

bgeschi glen yBksGEss SR BRddng dibeadiigd t he z%rtﬂtet deROgdrt f&h%m ¥ Rtab und
Ver f aBddka witd GilloriNe 2Rd B BepdsitindaBi0y sabt ek eNndasfHallhr §ddoden GvepdeR SRRNEEIO feirien
| uor i nepartici¢scaroundghe pnrﬁarv glagseprefametnd dass dslez HiilORn Begeschieden Werdah e ne

| am co?ﬁg £M "te?f'“ﬂd‘r'?ﬁ' ‘;Pﬁ%ﬂe" lagsserepr ef or rfrhren nach Ansml!?ih
5

P
o] FelER L R ) Rt e
: Verfawhenamaa artws fabrica gekenn dhlEbh G8kenn-
laim 1; ZflA’tnh&i’od according’ @ ehmen fldﬂhSlS die chmt.sadae dBeinaaﬁHchmgerheulung bei
onpri si ngnmrmgsheprerofof mmuﬁc&ovurther@ret he cor einer Temperatunean TPie A Z00Gr dugehae-

000 bisF pﬂ VAD nmi# hoffihrt wird. 10

W ere

gl :
uhrt wi g rm;?oua SR é’aﬁ&e rihragr 260 1 2 Mhdvendilifi@i N, during col | apsing,
he |nnerd.n§urb amhajut&b@faséadmcorem\éwdr cations ding tube and the outer
ur f ace "®king bes pheseeetched] ar e bei ng gas phase etidbremlocédé de production d’une préforme en

~ Un procdedes methpd aserding 3o °'6"“Uhé" oY or e eVerig a Wéefnﬁ"hdﬁfaéaw?'uﬂﬁge tf'bfe

i m 1, Sgimess ':::o e WAL oo S Lae aheb T

he fused g Ghémbd e dr ad quare & del &3 { eéi
orrprename $i0J mwekram”syheésﬁéew Me[re,ar] soot vfier dd Q.la&S rarcsaudegzo& eedérements
uh/toemlvsapfﬁtﬂme de baquette real i se em vé#nue igxtéridoe durtuble oid gamaqﬁr peundest o
aim 1, ﬂrﬁté 03“? oo g LOA 2 MR un tubBEeD 5"*@%%?& "’%"f’ﬁ %r:n;te:;:
2 par (I TES t"o@"%%'rtf??é 2P BYPP R nyd- baguets WA Ldiend Ho gainage
hanfage de ces e ements r0| ysis. of [e”] autourducoeurenformedebaguette caractéri
epui s - |."Petehtandpeishe du t ube de gai nage powd Ie@ceﬁqueTharn&mbhoduaromnredhrggmagn

| ajm 1, wherein .= - fusi onner ‘ensenbl e et eﬂ@ﬁwnﬂﬁ%ﬂweﬁ@rmuot’md@m

z r e I sv o es p u ns .
her rm‘l f&rkdgfﬂgrgm "l ei Ez:a‘j:lptls%ﬁﬁf gff at enper %réfor:?eé(iplleréarre exgﬁ é l'on't |te 1 ermr- .
g Coeur eﬁtnl(écr&’tégeau hfrgu , 700C. quement la préforme en verre avec le dépdt de
aguette cm&rzgrm"weﬁai ﬁroedﬁm eenda.sgaar nage akli®éh prdderzOLln ®Fpb& toRtetsnt du

A guet t e, seu@ajeaﬁﬁl@whrmumhmwm oher . - fluor pour former une préforme finale sf¥erre aen

gue; 1 % g%"e é" ifa't FE% ai nage Pt deydrarelle amneeut) dabriquen une fibeen
: que 1 ja RS ur%rstei : ﬁ%&fg@&té o B Rh Labn 1, 8IS}
" £1.CUT QakdReohHeE iR rEids QU HORKORL 8 TobiT Gl oiBlthd Iekak! B abHiddidn apédeacpﬁr

":b_ees daon beigafigt - wtmuqrur drarsarfe're §I0- VEr I €. édrmb d@baghétt dacla imiéeiosd VARI N

i amcsic arnz glepsiméts. @?ﬂomtﬂlhem aus-.. 3. anen@ﬁtselpalqoreeérdrcmneh:elon L
intern 0 Co

Ferav £f. ugt- er,q N

.ok er d fem gen abgeschi en w der[rﬁ?n g ube Qﬁh ce eg{?

e en. SP 54%%@ eHlihiApt 4 ser dimél B bigibd O Soamidhe %‘.‘rﬁ*’et
r den urtﬁlerwatrerseha:fdhmorrd b siﬁmélﬁ%myﬂe pr.ef QGrgen f:tha@él £el8 verre a Bil ung
pr | Gtesveforal biider,onub demeigeueptisthaaser -+ pak L9.prodisié|selqudd tegendisatigpetuseion
b et é%??@e'\* o ot Skt e <! egiﬁ%g'?s.onﬁes‘lﬁa".li“i@r'i‘ﬁgﬁeénliﬁf G
pt | que. a?fi‘ %’1 m%}?é £Zer35 d de suie de Si

ocede ' S@kdafd sehbﬁl%égv bV@th%ﬂ u onpre- QEKESHQZ toedHadabion aﬁﬁ%rﬁﬁgﬁon 1 selon
arzgl-as sleerfahkenina®?nsprudd3, dadiraigeketn- out r e Ireqeérapeardmrefsabsrommwmhdlséesoaur
r es . Flzgighnetyed Mahgtld \Mes dollmrﬁa@s feine hﬂlr®lse a la flanfirog W'Ge baguette

S|u é on 1 seion |
l a né(?bei%%?eel 83 leern evg E g?enlge Se? on teq el le at%ﬁ%‘g hermiq d%esp condrat 3 une

asvorforme.w.f-ennachAns,{rﬁmueaadmdwge&atn K effondrerrent Iasurface i nterne- der'
e;feinen Teil chen abgeschi eden wurden, "in du tybe de gainage.et la..
rface externe du coeur Gegenwar t erner “Fl uor - bei nhal t enden Ver bi ndung

en fornme de baguette sont” soum $Ses " A une gra- therm sch behanrdel t

rd \wobei - srch el ne fertrge vure en phase gazéuse. G'asvorform bil det,

S™ der,erne ‘optische Faser ' 4. Le procede sel on Ia revendrcatron 1

K fhergestellt wer den kann. - “tequel |e coeur .
forne de "baguette et le tube de 2 Ve#Wahren nach Anspruch 1, ‘dadut ch
-kenn- ' 7 .gdi nage fusionnes sont etrres avant: | e d6p6t de zerchnet dass

5 des” weiteren die Her stel'l ung des .~ 45 partrcules de suie de [err]

br nstabes - Ober - das VAD- Ver f ahren unf asst.. - 5. Le procedd selon |l a
evendi-cation 1 sel on 3. Verfahren nach Ahspruch 1, dadurch gekenn-- -

equel |es particules de" Si 2 sont synt heti sees par zeichnet, dass .
phrend des Kol | abi erens di.e ‘hydrolg'se A la flamme du [err] i nhere
fber fl ache des Hullrohres und die ausserer -~ 6. Le procede” selon la -
R vendicat.ld.on. A1, sel.an. Ooerflache des Kernstabes gasphasengeatzt 50
quuel Ie trartenent therntque est condurt a une merden e TS

M o a NN PN o Y R a I D T I




