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(57) Abstract: Processes for producing an optical
fiber preform and an optical fiber in which not
only can a desired refractive index profile be
obtained but also any loss increase attributed
to OH group absorption can be suppressed; and
an optical fiber produced by this process for
producing an optical fiber. Silica glass starting
pipe of 20 to 150 mm outside diameter and
2 to 8 mm thickness has a, containing any of
fluorine, germanium, phosphorus and chlorine,
core forming glass layer and portion-of-cladding
forming glass layer deposited on the inside surface
of the pipe according to an inside deposition
method to thereby obtain a pipe with core glass
layer. The pipe is treated into one with solid core.
Thus, there is obtained a glass rod wherein the
concentration of hydroxyl being present in the
zone extending from the surface to a depth of 1
mm is 10 wt.ppm or less.
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IR

K77 ANBH OBEFIE, 7 7ANOEEF B BIO, AT 74

B i o B
RERIZSVIFTTABEOBREASAATORNAICHTIRABE BT TRE
HREASRATERETITREETTIHRTI7ANEHORIEFRENT 74
NOBEFE. BIO, ZOF BRIV EISNZA T 7 AT 5,

G- %5200
EEOEBEVATLATIE. ERSHNZEWDM B EZMAETEIER
Lo TETND, WDM mE T ER THEEFHAOERESBOEZE/
EXHMATHEABEEI OB ERELZEAZDIENEBE THLIEND, T 7

ANDS OB RKEEERB R THILBBIEETN TS, H OB
BERBEEEZRABLELE T 7ANELTE, BRI T 748, By By
TEHT AN BBITIIRT AN RBBET 7 ABFETOND, T
BOWTFANF, KA REERE TORMRBIRR 077NV EH
L T35,

TDEIBRKTFANTCHEOSBHEELFE D=0, BIFRT w770 %
BB TIILNEETHD, TODICHE LI MIE S B MCVD
(Modified chemical vapor deposition)# . PCVD (Plasma-activated chemical
vapor deposition){E &V NI THB, MCVD HEIE, TR T7 74 NEE
E BEAR 1991 4E(Optical Fiber Communications International Edition 1991)],
<77 m—e )V H R #: (McGraw-Hill Book Co.), p.66—67 IZBiRENTVD LD

BRERNTTANEHELBENAEZICESLT VD, KAWL TY
o

¥/, MCVD EEAWTHIREHER LI (TR B L THFTARYNEL,
ThEIFRO—EONME S E— LS ERBEBBIELTH T A 2R
ETAHIEN KEBFE 4820322 FHMBILE RSN TV,
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CIAT . BB ERNET 7 ANEED DT, BEBE CHITADFITKER
HEOHE)RBALRVWIICTOIENEETHD, H OB RIKFHEELTHE
LIe 77 AN X BHERBITR T a7 A VR TORDICHETRPEMET
HY, HTADHIZ OH EBRBALLT VW, 773 0N OE ik OH %
NIFEETHE, B OH BHICFVRIN I EEBERREIBRoTLED,

ZHHORR

REBOBMIZ. TEOBEIWR w77 A NVEHFDIEELIZ OH EORINICHKE
KI5 EOHEMEIE THLDOTEAIRT7ANBMEXRT7ANDORES
B, BER, OB T A RNOEE F il EShEX T A RIRETDE
EThD,

HRZERTAD., FED 20 mm LA E 150 mm L FCTHY, BEN 2 mm
P8 mm U T CHRVIANTABOHENSATORANC, 7R, FA~v=T
AV EHEZEONTRNEG AT ERDIITARBLIOI I RO —E LD
FSABERNATITIEICIVHERBIGaTERDIVIABER TH 4T LL, ZDRA
FEREALT,. RELDES I mm FTOESICHFEETS OH EZDREMN 10
EE ppm LT THAN TRy RET AR T 7A NN ORE FEIRESN
Do '

OHEDREIX. 1 EE ppm LT THDHLIVEEL Y,

HEASALTE, 7vBREMENTV VAT FARDORRA T ThoThin, B
BNRAS I ATAWBL FEHEBSETCEOBRBABHILLTERLEZLDT
HY . HBEAALTICEETHOHEDEEIZ0.01 EE ppm LT ThoTh,
HESSTORARIZ, £RI1CbE>T 0.3 %L T ThoThi HFE AT

TORE.BIOCABROERRIZL WL T THhoThHIW,

AT X MCVD S5 ThHY, HIABEZHERBITLIHEIL 0.4 ¢/ U ETH
S ThEW, HBEISHIHEIL, 1.0 g/F U ETHHEIVEEL W, AT Lind
TARBDES, BEOY, 779 FO—HERDHTARBOREOAEFIE 1 mm ULk
THY, AT ERDITRABER THNATOAEL 8 mm LT ThoThLL,

HIAayROa7 OFEMHEL0.4 AT THY, ¥7Auy RO FLE EOKIE
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BITES10 mm 720 1 U T ThoThi W, ¥7ARYFDOR AT IFIEICIDHE
BLEE S O/ ERIT 1.5 %L T ThY, #oRryFOF LE EoKa ik
E 10 mm H720 1 U T THoThLV,

HEZ, aTERBTTARER TH L7 O—mEEMBALTHELTD
1 MATEL, —BENSMB AT CaTERDIIIRAE LR TH 3T %

DETEIEE T1 . 8 2 METRICEITD/3 7 DR IMEE 53 DR TH B E T2
JVEIB THoTHIVY,

MCVD ¥EOMEIREIE, FEF EHF ., 7IRX—FONFNNTH-ThH
I, e, BEAOEDOMEIR I, FHEFERF. I —F 00T
N ThHoThEV,

o AEBOKT AN OBEEF Lo TRIESNIIET 7 AN BH
BB ETARTrANDORE FENREEIND, 20N T A NDORIEFIEIC
BITAEB TR T, ¥9RARyREUvy r IS T I AL AT Ry Ry
¥ ORSAL T LEMBAL T— RIS RBOMBIELTHEW, V¥ Ty 34T
. HITARLF 2B ESETEORMABZIRAMLTERLIZLDOTHY, Vx
oA FICTEETS OH EDEE X 0.01 EE ppm LT THoTHEW,

SR T ARBAONT7ANOHEFEERAVWTEEBE SN T 7430 &
HENB, BT FANOREE—RSEIT 0.15 ps/km'? LT ThoTh&L, ¥
£ 1.38 ym IC38135 OH E0OW NI K 3518 k1% 0.2 dB/km BLF TH-T
HE,

AFEEIZ. LTFEBNT, MEZ2SRBLUTHEMICHRIND, BE ., #iH
PHBEL, RPOHEERELLYETDHLD TILRW,

B T o> i B2 R A

1 T, AREFH DR T A ASAEM OREF EIC Lo TR S T 743
B 0> oL i\ T T 72 8 T AR 3 B T B

# 2 @i E | BORTrAABMOBRRI T 7 AVERTHER TH
Do
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EIHIZ.ABADOK T 7ANEM OBIEFEOEBHEBELHBA TR
Thd,

% 4 KX MCVD EZIA T &R TH D,

BRI HEAMTERETIHEO—FERATIHRESR THS,

oM. PEATRBIRBIZE-—MATEREZUATIREH THS,

BEIRII PEAIRBICBIPE MR TIEEZHATIRER THS,

%8 T, P EMEIBIFEOBBELaTHEHEOEBRERTIIT7THD,

% 9L, SF, BE O CL 0 bRBIRE T ADTEIIK T5 SF & Cl,DIRE A
ADEHRBRLCICOH EREOBRETTII7THD,

#® 10 Mz . A9RuyRPORBEOEERETLIHEEZHA TIHMER TS
Do

B ILRE A TAryFOaTEHRLET7ANEH OaTHERREOBKE
KT TTT7THD,

212 RIZHTFANEMOaTHEHELHE T 7ANDREEE NS BEDOH
REFRTSTT ThB, |

B I3EIZ. DX oL T ICH T A REBR AL T— L LRBOHRE &1 5
FEERBETOHMERTHD,

14 R HESAMTHOBERORELIOHEA(TEAVTHEINT
YT FANRD 1.4 pm B ITBIFE0OHEORIICER TR EDEMLET TS
7 ThD,

# 15 Mk . HEASATOREEXRT7ANOBRRIPOEREERFER S LD
BHEETRTST7Chb,

216N BBEBORINARIIMO—FlERTITITT7ThHD,

817 X5 BEIVIVNKT7ANBONT 7 ANBHMOBEFRI 077 A V%
RIS RTHD,

%18 MIE.6 BEVIYFKI7ANAORT7ANBHOBIFTRS 0T 74 VE
RTHEEARN THD, 7

BI9HIE, WITANRATOHRE, N—F DTN —REE LN T LI T TR
DOREOEBRERATHSIT7THD,
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20 ML ARy RERTO OH EDEEL 1.4 ym #H TO OH ERIXD
BRAEE L RERTST7 Tho, |

KHEERETIDOR RO E

AEPOEBHEN, UTICBVW T, HEE2ZRLTHHASNS, RIEICH
WC. R OBE LB TSD, ALESRRA—HLER T, REFTOTED
=ik, % T LB IERE TR,

BRI ARBORTFANEM ORIEFHEICIoTRIESNTHT 7A 3
M 1oRLEcEERKE LR TEHER Tho, F 2 Hid. BT 74 FH
1 DEBITR ST 7 ANERTHAR THD, BT 7ANEM LIE ST
FANR ST TOIS BTN T AN BB E T A NG OEKERRITRT
0T ANEEONTFANEERTEDDIT AN ThHD, 77 AN
1id, Bbbit Al ~EF a7 14,8 1 T4 VAMS 13, V78 12, 5
2 F4FLARES 11, BE, 2T VR 15 BFLTND, 228, 77 AR
1 2B WTHEAESNIE T 7ADBER R, K774 1 OBERIRE
RLUHDITRRD,

2o RicBWTC, B E 27 7A/L 14n, 13n, 12n, 11n, 16n {&, TN LI,
a7 14, 8 1 T 47 VAME 13, V788 12, 85 2 T4 VAN 11, SHE8 7
Syl 15 DBIFRIRT7ANTHD, BRI 0T 74A/V 14n 138K E T R
Ne &, JBIFE a7 7V 13n BB E Ndl 2, BIFRTeT7 7 /L 120
IARE KRB ITE Nr &, B RS0 7 740 1n 3H8/NEHT R Nd2 2, BT £
a7 7 AN 15n IR BIFE NoZH L, FEHTHRITNc 2 Nr > No > Nd2 2
Ndl DR EH T5, 7. & JEH7 % Ne, Nd1, Nr, Nd2 D A EH 75y RO JE I
RNoZEMLLEWBHREL, ThZ, Ac, Adl, Ar, BET, Ad2 TR
SR

0.8 2 RICBWT, 2e i LaT 14 O, 2d1 38 1 T 47 VAN 13
DIE 20 IRV T E 12 DAE, 2d2 1358 2 T4 VAN 11 DS 20 15
59K 15 DINMETHD, T 7A M 1 Tik, RbaT 14 P O & FHik
DEFESOT7ANMIRT TR THEN, FbaT 14 ORFTRI T 74V
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W LNMCT 4y 7T BB LTS,

BIRIAFKAOKR 77 AN OBEFEOERFEBLHATIRNE
ThHd, COERBRETIE, KT77AEM 1 OFLaT 14,8 1 747V Ab
Ho13, LUTE 12 3.8 2 T4 VAN 11 LARBHEAAALTORMIC
MCVD #2E DA T EIC Lo TR RIS,

BEDE G (ATy7 SS) % HEASATONAIC, FTIABEHERIED (R
Fw 7 S1), WIABEHESEHITIL, MCVD EEHWAEL W, 8 4 HIX
MCVD (2B T AR THD, MCVD Tk, HHFE 47 20 ORI
BT A (ML 7 A5 (SiCl,), BE R (0,) A~V L(He) A EATH5— 5 K3
RAT 20 DA ZAN—F 22 R EBFOVTMBE LTI AR T 21 FHEREE,
FDBITAWBF 21 2FZPLESE, ITRB 2 EHRTH, COEEFET
. ISR B T AP NN =T A(Ge)b LIV E I E R (CDEE EE T
Vo788 12 LIpdRETTABETM M T D, DTWWEBTAR 7R eE £
TELTATVANB 13 LRDRENTABEHHR T D, TLTEHORERBTAHRIC
Ge bLIFVrFERIZ ClZEERHTHLAT 14 LRBRETIABEFR K T 5,

H 38 A7 20 1Z, VAD (Vapor phase axial deposition)¥# . OVD (Outside
vapor phase deposition)iE%E CHIRAWMK FEHEBIETTEOH MK ER
LEEbDTHY HEASAATICEETH0HEOEEIZ0.1 EE ppm LT, &Y
B¥ELIZ0.01 EE ppm LT THB, Zhicdy, HE LT Thr»Ea A e &
WL, BoNdHT7A4 30 OH EORIICER THHEEZ/NSKTHIENTE
B,

B HEASAT 20X BMATECTERLE CLBEBL TS, 8 14 K
W HBEASAATHOCIOREL OB ARATERANTRESNTENR T 74D
1.4 um #IZRITH OH EORNICE R 2B EDOEMRERTI7I77 THD, )
TrAND 1.4 pm BIZRITS OH HOWIICEK T2HE L% HEFEN 0.1 E
BUER T CHAKTIIZ0.05 dB/km L FIZ. EHZE N 0.2 BEEWEE T
B CHKFTIE 0.01 dB/km BA FICTHILNTED, il K DERICITE R
(CIVITK DX TSICL, D&Y O, b KIS THMEEZIRE THIENEELY,

HENRAT 20 134N 20 mm LA E 150 mm AR THY, AEMN 2 mm LA
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£ 8 mm AT THDH, A% 20 mm LA E 150 mm LA F§52LT, RKEOHKT
FTANEM AR ETDHILNTES, 4

B 15 KX HESAMTOREEHT7ANOERFOERBERF SV
POBEBELOEMBGERTIIT7THD, B I5RICARINDIIC, "MTHER
8 mm LA FIZT UL, NATORERICT R SNDHT TR D& B DFE 5 218
ST BEEZ/NSTEIENTED, $ AT HES 2 mm YL BT,
“BoOFEEREOREBLESILNTED,

H‘j%éz\‘%’i 20 (X, 7o ENBMENTV VDT TABM DAL T THEDBLEL
Vo VY BEBIRMENTE VDA TAERIETHHELL UL, D RLKELT7yRIR
FERRTvEEETILEMERT THATAFHIK T CHIAMR FHBEEZE
AL TAIENEEL, HENIE, D RELT7vRIRFERIIT7vHELZ S DL
EMEFETHHNACHe ZMAFERKTHERITIZEREELY, He 2N Z
BAIEIZEN, 7R DOIRMELZTRE THILRTED,

Fio, HE AT 20 DRARIT, 2FEICDEST0.3 U T THLEIDONEEL
S CHEAALT 20 DAE,. BEOLAROFEHEILL WL T THHIONEELY,
TIC RABRLL, (RXATDOERRER) — (RNATORNEHR))/ (RATD
EHER) THD, Flo, HBHELI. WEON AR REBH TEELEEE
L ((RRE) - (BAER))/(EHR)ThHD, ZnICEY, BREE—FSE
(PMD)D/NSWH T 7 A -2 15T <25,

F 1L IRARBERERATICBIL T N~ =0 DB LT AMELF 2N
FL.ERALERRERL TS,

1

Yo7V ES RAE %Y FHAEEOSATREERE C it
1 0.05 1795 BT
2 0.15 1800 B 7
3 0.29 1805 B iF
4 0.35 1820 B4y FE
5 0.5 1880 SR
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NRATOEHRENRRACTHoTh, RAEPKRERDLEME TCORNE
BB, BEDOE WA TIIATIAMM FE 2 E R T501 W AR E
BB, BAEN 0.3 $&B 2585 ALK EREE X 1820C2 L, U7
A T T E ENA— BRI AT =T ARREALTLEID TR IF R TIAEE

CITH k<25,

£ 11 . RAR . a7FELER, BEIR, aTHEBRRERDY TV 11-19

» PMD Z/RLTW3,

#= 11

Yo ANES aTvTRDE b RAE % a7¥EM=E % PMD
11 0.5 0.11 0.2 0.02
12 0.5 0.11 1.5 0.16
13 1.3 0.11 0.2 0.19
14 0.6 0.25 0.8 0.08
15 0.6 0.25 1.3 0.22
16 1.1 0.25 0.8 0.19
17 0.4 0.35 0.8 0.21
18 0.4 0.35 1.6 0.19
19 1.3 0.35 0.5 0.33

TrT av LRSI (ayRR L Ea T L EOER) / (ryFEE) ThHD,
= [ ICRESNAIINC, ERE, a7 RLE, BIO, a7 H RO MITR
FAEHEE 1.5 YA F &3, PMD % 0.15 ps/km! 2L F&THZLNRTE
770

Fir ATy S S1 CHBESEAHTIARE 23 OFEIIE 1 mm Pl EEL, HIE A
T EHSAB 23 LDESDEE (AT ERBHTABERT TEH AT DRE) I
SmmPL FETAIEREELN, WA TANTABOESH 1 mm K TiX, 400
km Bl EDEWKTrANERIETERH T 7ANEMERDILENEEL Y, &
e HEESAAT 20 EHTAB 23 LDOESOEF N 8 mm BBLHE ATRBH
IR AT DR ENSHEREREBR R TRETRESR RS TD,
FOlD. BMBORENFTFEOENLTNIEVIIABORESEZH —IZTDHT
ENREEELIR ST T B,
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ST HESALT 20 LHTAB 23 LOEIDEFHNRERDL, BIFRHT
SABEEBITAEDITNA—T 22 OIIA—AREEZBEILRTIITR672
W, B 1IRIR HTARLTDOAE, A—F DI AN—RRELNMFITFLIETTA
BOREOEGEEHRETISF5T7ThHS, ERALIEASTOEREIL 42 mm, T7
ZABOHEBEEIL 1.5 g/ Thd, ZZT MNA—RBEERBETEL—E
BHIDDH AP F OHEENSRVTETCHIAMR FEZER AL TERY
DT, IR REEEITFTANRATDOREC,» DT 100 mm/55 L EETH
VERHS, 723, WEN 5 mm DA TR T ONTENHT T AWML F & HE
T 5% A1, X —7F% 100 mm/43 LAk 220 mm//\U\—F’C“]\ﬁﬂ‘»—Xé’é‘ﬁ’Wf

CEHOMEMN 10 nm EVIBRBFRIIABNEDND, HTANRATDHE

mm ZB2HE NI —REEEZVLDRELTHORFRIIAEERFELHILILTE
U, Tl 2B HFGANRLTDOREN 10 mm DB AL, BOREOHSITEW
VY 100 nm TH 5,

HIABDORENMLIIRDE T 7AR DR ?éﬂe@o%mwd:%ﬁ;éo_
DI EEBREDNSNETFANEBIEDDITE, HFE AT 20 LHTAE
23 LDREIDEFHNERETHD,

# 5 MIT. MBS TERETIFEO—Fl THAE T v TEZRATD
WARThHD, 5 RITTRENAINC, HHEROVIIATTAayR30%, 2OV
UHHFGARYREBILICREN e —&REOMBF R 31 ORNEITHEAL,
SUHHT AR 30 D— 5 DU E (% 5 B E RIS E) 2Bk s €5, VY
HHGAOYRIZ, FAR 34 RSN, IR LRWVAT B FBRICE->TE 5 M
ERNITEVRAEND, OFIT, YUAATRayE 30 OMEER(L L=k &R I 5
ook, Z2 B A 32 DEEE 33 AU BIEAE, ZL T VIAHTARYR
30 VA TrEEbIC, BEES 33 2LV AATARYR 30 ONEICEDAEE, VY
HHTAEYR 30 DT TG E 32 OB 33 2B BEIEHIETYINA
FGANRAT &1 Do

216 [iX, J23Ms %9 HHEEIC 10 E&E ppb @fk%@@ﬁ‘ﬁwﬁ*‘@fﬂﬁx
RINVERTITSTTHD, % 16 RITRENDLIIC, KMz ETHELIC
BECLARFMBNBEATLHE, EEFROBERIEMLTLE), ZOLD, VT
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VT ER Lo TAATEEE T AT, BB R 32 LLTRME, I Xl
99 BB L. ORFEEZA VT, AT RNETBITDEMY LA OF Y
BERPESTHIENREELY, 25T HIE, VIIHTASAT ORISR, 7
nh, =y AREDEBRHMRENBEATIOE L THILRTE, K77
ANDEFBREMMTHZLEB I TED, AT NEICRBITDIRMY LA O
MR EEIT 1 EE ppm BT ERBINCTHIENEELN, R E X 10
BEE ppb L FERABIICTAZENIVEEL, T T NATDRNEELIL, /A
FORNBENOES 1 mm FTOFEIREEERT D,

BB ETVUTEORDVIZ, HOOWERIAVREEZRWTYIIT T Ay R
PIMLELAZRITCHLEW, 72770, BT V7R 0 EE N+ nn/ S
HENIC R TCEECM I ETI 2N TEBIED, NI DN T A4 B D#E &
HEETHZENTED,

TOIICLTELNEAFIAALT I, N TRIICNEE2R By F 745
TEBREIELWD, I3 THIE, AT ARETICAAFLTNDSEN L OH BE 2K
RTHIENTED,

2T w7 S1 Tk, ATRB 23 ZHEBIEAHE X, 0.4 g/H L LETHILEN
BELWV, JVEELLIE, 1.0 g/H L ETHD, ZNITED EIANTH T 74
B BIO, 77 AR ETHIENTED,

MCVD IEOMBIR L LT, BT ANA—F IR, I~ b—F £IL 7
MIFOWTINEERTAHZENTES, BELUL. FEF,EHRF ., 2l
FSRT b —FDONTRNER VDL, TRHDO &K MBIR Z2E A il
£ 1.4 pm #ICBITS OH EORIIZEE T2 KR D/NINVHT 7 A 2 RE
TAHRILRTED, W . FUFL2ERATIEE T, FRNICHBRITAZERS
ETMETDLEV, IR —F2EATIHE T TROREF 74 NVIE
BLTCESES T EBRE,. FvR. . TAVIVELRINGDRE TAZIERTA
T HER,

V\Mﬂﬂf&lk‘ﬁéiﬁﬁﬁg%%ﬂﬂéiiréf:&)h’_i HEALTONEE S
WIBAT A ENUE THD, EREDICITHEAANTORELZEHLITHILR
BELW, FELMBUELLTBRAREANA—TEAVDEMEIE B A0k T %
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RELRBOHEBAATONEAEZMETID HEASANTORAEIENVIZE
OH EWIN A K &L2oTLED,

ToBRNPBRMENTZHESATER VDS A, EARMBUREZER 75285
BELW, exIE Ty EBRBMENZHEARATHINET v RS RV
2% AT (B LA E 25 mm, AR 17 mm) WTNEE - T, EAMBIRZ
AWEHE AT AL EOE E 1.38 um 233115 OH E R IITHE H
+ A £1T 0.11 dB/km Tholz, —F ., 7vEH 0.2 EE ppm HMSNIcH
B RATICRAFA—FT THMAITLEE131.38 im 128172 OH ZE DTN
HETAEEE 0.8 dB/km THY, VyFREEFRVHRE A7 (B R FME
BE 23 200 & ppm) ICER/K R /N— T CHAATLEH S 13 1.38 um (233175 OH
EoW I K 358 %1% 0.5 dB/km ThHoT,

TDENCLTERESNTZHTANRAT ", FRLLTH IR RET S (5 3
AT 9T S2) o AT T S2 4, AT LB TABEH T 53T O — i B % N B
LCHEMTAIE IMATREL, —HEALMIE AT TR 2T LRDTTA
BaHTHSATEMALTHEMLTCNKE 2 MATREEFLTND, 5 6
HiZ. E—MRATELZIHAIH>»MEN.FE 7 T EZMATRZHAATD
AR THD,

HEATIHIEICIE. B 6 RITRINALIINC, HIANALT 24 DHIH AT A0y
RELTAWSIEDEOME M IEZ2EIR (CZTIHBAKR KK zRHETDH N~
F 22 B#HIR)ICEOMBAL T, ZRMTHF ELT D, 20T, F 7T HIZRSND
IS, BN B LT B BT DM R ST TS —F 22 LH TR T LEAE
BB SE T NERITANSAT ERET D, ZHICED, AT 10 BEK
sha. |

B1MATRICBIEZ—REBOREIRE TLIX, 2 MATRICRITLZ2T
ERBATGARER THNNAT OWMEE 5 OREIRE T2 LVEIELETHILH
BEELW, HEXE. 7vFEE 2 EE ppm BUOHRBEASATOBEICIE.TI=
1250°CEL, T2=1150CETBEEV, ZHICEY, FERBIETRbL (T
DE IEDBEICITR BHELTHLLBICT DR O o 3 b B 1308 B 720 8 E
THEMTAZENTES, TDD, FLhaTehdTrnyRLeEOEF M A
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T . ar7RersIyR0EMLEMEHE L, PMD O/MNEWHT7ARNEH LI LA TE
Do

Fie, FEATHEIC, FEAF OALTRNE DM E T A 10 kPa LA T T,
HEAFONSRATEERED 1000°CLL ET 1600CEL T THHZENEELW,
NRATNEERGIVRET LT, RATAFOKRYDHFEEBEZBOLEER
1.4 ym #2BiT3 OH HEORIICEK T 5B A ZEBSELILNTEDLED
W, FEAEEERESTDHILNTED,

HEDOEDOMBIRELL T, FEF  EIUF . BAR AR, g, 77X
2 —=FONTNNEHNVDIENTES, FTh, FEFVIEHUF, 77X
F DT D EKMEJE DT E CTHD, &I, Ty RBMIIBAT AT
EHREASALATLELEE AT, EAMBIREZB VWHZLEREELY,

RIS, AT ERICAWARIRE ERKMBAIRETDHILT,
HIAyROERENOES 1 mn ETCOH R REFEETIOHEDRER, 10 E
Eppm UL FETAZENTESL, SOIC.OHEDREL . 1 EE ppm LT LT 5
ZrhTED, ¥, OH EORIICE R T2 EREBOTDITKTEE L
HEABEBRETIERIX. TOREEZEZROTIEN A ETHD, TDD,
BIFRET7ANEM  BEO, K77 ANEEARITRETHIENTED,

20 MiX, ¥FRAuYFREDO OHEDOREL 1.4 ym HIZBIT5 OH EDR

CWCERTABEROBREHAELLERE TR T/I7THD, IIT, AT ARy

REFEE~DHEAAT—DLAH UL 298K E L, OH ZEDREZ 10 EE ppm
PLFETALEERE 1.4 im HIZBIFS OH EORINICE R T51#E K% 0.05
dB/km LLF &725, ZOMEITE OH 77 A NELTERINAMEICH Y 75,
MBJELLTEUT . FEIF LA WAZERIVEEL, 5 8 KL, ELITE
SBIRDTEE LT HHAROBERERTI/I7Thd, FEFIL. MT22AE
DB EIZIETEIENTEDD, — HADPLDOLME T HERK R N —T
LTI AL B CHEICRLTE, a7 A ELEREITEIILNTED,
HGARAL T H P ETEEICIE, ITANLATORNERIC, WED 0.1 slm
(standard liter/min)LA £ ClL, ZE AL, "ATREIRE % 800CLL E&L T
Bk, ZZEEEERITIZENEELN, 2T, HTARATREIZREINT
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NBA S BB EFBILBT R THS, 2o, BELMIC A TNELEHE Ty
FUTFTHIEREELN, 2HTHIR XATREAEFLTNDEY S OH B
ERETHILENTED,

# 9 ®iX. N7VELMEGSF)RBIOHE E (CLY)0bRHIRE VT ADR BT §
% SF, & CLLOREFADERZOIC OH EREOBEBERTI/I7THD,
BOMH ., MR 2TA R BETAOREICH THBEROEFEERL, #ifR 27B
X RATADHEICH THOHEREOBMB{ERLTNS, F INITREND
EHT, SFBEI O CL bR BERAT AT EAZWMESEIILT, BREZEEIE
BIEMTE, OH BB ELZRBESRAZENTED, ZNX. BETRARENKE
WIEIR TR DA S BIEE TEDOEHSIENRTEDINLTHD, ATV
ABEICEENDASD 10 ppb R THHIEREELY, Ty F 7 EFITIE,
Cl,% 0.1 slm LA k. SF,% 50 scem (standard cubic centimeter/minute) A k
WL RATREIREZL 1500°CLL EETRZENEELN, 25T T, AATR
EIZEZELTWARYLC OH BERETHIENTES,

T FANBH OaTEHBERBNERBIELE D PMD B3R ERY, 5
ERDREESLITE, . AT7AuyRFOFLE EICKRANE G ENDL,
BEXTEREZOZOMATRIZBOVTKREIEEL, FLaT72530WTE
B DBEEBRENELR2T2D, HBVITE R L 2ltol T2, £z, 77 A
NIZBWTRAPELFEETIET TIIEMROREVET 72,

FIT,REACIVELNEATAY N BERELL TR OK ORI E
BIOaT7HEMARBEEITH(E 3RATYT S3), HTARy RO L EIZTF
ETAE7E0EM 10 mm H72D 1 HIVE o), a7 EEMN 0.4 $LIKRE
WHDIZONWTIE, BB ETRICBW TR APELDLHB L T(AT v S4)
FERLRW (AT YT $5), £l T, WAHTFEICIDHERE L o O =253
1.5 %EVRENVHEDIZONVTH, B TRICBWTAEENELLLH L THEA
L7pneabiz kv,

10T ATAYRFFOKAOEEZRETHHFEEZHA TSR THD,
H5AYR 10 IR LT, —FanbArF I 7REORIBE LEERL LR
BHEL. ZOB, HFAayR 10 0FL#E X LICFETLIRE BOREERIC
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FoTHIETS, FLT, AT7AryN 10 oF LE EIZ 10 mm H720 1 EHE ER
¥ BREETLIES. TORIE BBREFEETHEIE D 2EH T2,

g 11 01\7771131‘)F‘@:‘77FEF’3#$<‘:%774/*H’UDZT*ﬁFqifﬁ&@Eﬁﬁﬁ
RRT 57 ThD, B 1L RICRINBLINC, TRy RO TFEH HEAH 0.4 %
¥R A FRuYRE, VX7 MO ARl OB BELBTRIRE THT 7
AR OaTHEEERN 1.5 $2BIRLTV, T, ¥I7ArYRDIH, WAT T
BRI LR LB DA RE 1.5 $LA T T 774 B 02T 5
HEY 1.5 SEL T LLRF 0,

% 12 R T rANRM OaTEHELET7A3D PMD EOBEFRERT
J5T7ChD, B 12 RITRENDEIC, a7 P FEN 1.5 92BRLIET7AN
B4 1%, PMD 2% 0.15 ps,/km“2 PEZAYETFANICRDRT VN, — % IT, 40
Gb/s B 2 ALH 72/ B DY EEITIZ PMD 258 0.15 ps/km" 2 LLF DT 7 A
BRDHNTND, ITFEHAEN 0.4 YL T OHFARYRFDLERNLIET, &

HARYEBEEWE A TEET, PMD BERGRAET 7 AR RRETDHI LN
T& 5,

BERBTEREITAayREZ, ZONBERKFETHLEELN (G 3 BATY
7 S6) KKFEBTAHAILILE- T, IT7AuyFORERBER/ILSET. K@D
EROTAEBRELLY,. FECMNELEEDERELEVILC.EREDOTT
Ay RE/BBHIENTES,

M2 C. FBOaTRBLIUABRCRIALBVOBEEE TN 74 2R
ETAREDIC, TRy RON BT 779 RERDZVY Ty MNBETE LT 5
(B 3MATYT ST DY Ty bBid. ¥ 7Ry RO BICEBITEAE LA S
ML ICER B END, TDTD, Vv sy MBIXEaAMEA R RE7ZR VAD ¥k,
OVD ¥, B AA—F X380 i ER Ik THE ThIEI N,

PLERLETRICEY, SR T (8 3 ATy SE)L. TEORITRT
a7y ANERTHEEBIC OH EORIIGER T8 ERPSVHT 74 %
BEMRERETTANEME/ITLNTED,

TOITLTELNEN T 7 AN BRI ET BRI, 77 ERLY
RBRBEBIETHIENEEL, 25T NIE, PMD Z2EHT5I&B8TED, Tz,
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WA ETAEITIIR T 7 ANTD DR % 30 g L ET300 g AT &§5TL0
BEL, TIUCED, T 7 A BB &1 OB B A T I LR TR,

o, BB XBOHTAEIL 90 um LA £ T 250 um LT THHILEREELY,
90 pm A £ T 150 ym L F THAZERINVE EL W, K77 A RNDEEZKRITDHT
LT, wA7u_URDEEEZ T WK T 7 AN/ ILNTED,

BIC. 77 ANZ R 1.38 um 12875 OH EORINICE K 3518 & 23
0.2 dB/km UL F THBHIENEFELL, 0.1 dB/km L F CTHAHIENIVEELW,
X512.0.05 dB/km LL FdHAWE 0.01 dB/km BLTF THAEIBIZEELY, &

WU EST, EA S X e N AT R EILRICAWDZ&ICE->T OH &
IR DNENH T 7 ARNEBRIETHIENTED,

BIMATYT STICE LT, P Iy A7 T Ay R AL T— e
R I B 2 H2LbTED, ZDH A, OVD HBICKo THITARMM R EHEMR
BHEAL ETV BRI THEITLTER LIS T 2Ty b A7 el
THE AT,

13 EIE. V¥ Ty AT T Ay RER AL T—ELLRMBOREI & T
AHERHBATAEAR THD, ¥T7ArYR 10 ZHFERROD YTy (7
40 (2B Ltbk ETHI AR 10 BEXOT¥ Iy b4 40 FEblib— R Y
OMEAFRE 41 12X TMETS, b—F D T Al (5 13 KO TRIES) 2
EBEAIVEIRICRBINCERESND, TOH . HFArYR 10 BIUV v
Yy AT 40 DT FRIBEMEMBALTC—FLoo  BRMIE,. TH~KA %
HELTRBIEL. K T77AF 25D, El, MBI EFITBWVWT, IT7AryR 10
BLOVY T o b7 40 138 13 IR REIOF MICEVIAEND, 28, INE
FE AL LT EBABRICEREZHELTNEA T e —F2HIC LR LR, 5
MERPELISTETMEATEY 7 ZRL, TIXEANTHLEN, B DE—%
R HTAayR 10 08 FH (58 13RO LT HRE)IKERThEN, Z0&diC, ¥
¥ IIRATRCH T A REBALTRBIETHOTREITIZL T, SAEIToF
YR LAHTHIEICLTORE A EMAIMTEIER2NOT, OH TIXD
INEWHTFANER G ICEIETHIENTED,
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Fh B 1

EHEF LI, 8B 2 MICRENIBIT a7 7 ANVER TR T AN BX
V774D EF ETHD, EMH | CRIETINH T 7 A EM OLET
##E Ac, Adl, Ar, Ad21ZZFNEN0.50 %, -0.30 %, 0.27 %, —0.156 % ThH 5,
Fle. B 1 T4 VAR 13 OAE 2d1 WA LaT 14 OF 2¢ DL Ra
1%, 0.66 THY, U ZER 12 DA R 2r it 558 1 747 LA 13 D4 2d1
D Rb X, 0.57 THY . 8 2 F4 7 VAR 11 DA E 2d2 Ik AU 7 HE 12
DHLFR 2r D Re 1X, 0.50 THD, Efihl | TRETIH I 74T E 274
FUARNE 11 VS OB 5 Z2 BT 5 0F S 13 29 TH D,

IDIIRKT AN AR ETED, ET.FE 2T 47 VAME 11 &5 H
AT LLT,VAD R EET VU T EBICEVER LTI, TOHFE A7 1E, S &
32 mm, N#& 26 mm, £& 1900 mm THY, fi VT T2 5 DB R 2=
23-0.15 $THETZvEBRIRMENTZV VI T FANAT THD, ZOHFE /LTI
& ¥Eh% OH #1X 0.01 EE ppm L F Thole, e, ZONXNATL RARD
LEICOIEDEHEN 0.3 AT T, A7TRL.IBHEHEBICHNERH
REINENOERICDEAFEYEN 1 WL T ERDEIITLE,

TKNT, BEARALTFDORAINT SF, & Cl, DIRAETAERLTIMATHILETER
MzyFr 7Lz, LT, MCVD {EICEY, EROBHBI 0770 Li
BINC, TN BB I TE 12, TyREFDE L T4 VAN 13, 5
NwmULEE LAY 14 LRBREGTTABEHB ST, TOE DR R
Eix. 2 g/ kLT,

MCVD ¥EICBWT 2 g/ CHIARHERE THIIT. A—TOBEBEEZ, &
ZIE 150 mm/S EREU, ZOBEBHE BT IAWR FREHERBIE,
WLV FAMMB F 2B R TIZEBLETHD, TOEDITIE, AT D
EREMZ DD, AT HIEWEHE (721X 50 mm 2L E) THEIR (LAl
2200C) BT AZLENBE THD, 77X/ N—F FEF | EHFE T,
BATHENZHEPL THRAEBRZEOTILATE . FERORHELRTIHD
CTMBEREZILTEDD T, BARANA—TLHALBHAES T LR OME
IR TED, SHIC.FEF . bAWVE, WIIFOH I, AT &+~
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TOFHAPLMETES, Fe, 77X b—FOHEIX. BH AV ZAOH &%
BRKBN—TFTDOHED 1/10~1/100 FT/HELTED, 2D, b DEIE
ERATDEREZMADILBFARETHY, BR TCHIAGREETIRICEDIZEA
FThd,

DIOINT, ZDHFANAT R ELL T, HFZAuyR 10 &L, HTA22Y RO
EAIX12.5 mm, % H 21X 0.2 %, & 31X 1800 mm Thoir, HT7Amy N 10 H
DEAOEKZE 10 K CHBELEFERI-oCHETRAE, F L EoRiEK
NES10 mm H7eD SERBELLEH 2 BHY, ZOHZERER Lz, 72yl
10 Da7HEEE, a7RLEIX0LIERF ThoTe, ¥T7RTYR 10 I3 LT,
SREE K RTFELE, |

RNT A ITIR 15 2R LIz, 2O 7T 9 15 13, VAD $EIZ Lo THE
HEE 100 g/ TR = UM EERVWIDNDRDHTAMM F 2 HEFEL
FBALSE TR L, B2 T9R 16 i3, £S% 1280 mm &L, ZDOAEMR,
HI7ZAayR 10 DED 2.9 RFERDIICER LI, EBIZ. HERI7 TR 15 T AL
L7cB0a7fEHERZ 0.1 $THY. STy 16 DA EDOEHRIZ 0.2 T
Hol,

IDEICLTHEONTER T ANEHERBIELE T 7 AN BB E L, 5]
ZEEEIL 1200 m/4y . BRBIEIE AT 50 g L. MBI EEBR DT 74 2RLY
RROHBIELT, — DD T 7 ARNEM PO/ ONTZ T 74D R 1L, 685
km ThHolz, 77 ANNDOREHEEF ~7-LZA, PMD X 0.11 ps/km'?, B fE I
0.01 dB/km BL F Cholo, REMHHICIIIT, RE DK T 7 A\ B %25 #HIZ
R ARIANRIE T AN EMEER THZEN8TE,

EHEH 2

EHaH 2 Tk, B 1 oBLEFEIZBWTC, AT RAay RO B BTy vh
HEER LT T 7ANBMERETHILEET I, TR0y RET Yy
AT EMAEDETCOYNRAUVRBI ERIToTc, V¥ Ty ML T IXE M T HE TRL
BALEbDT, SAEMN 130 mm, NEN 31 mm Thot-, ol &0k, £
Bl 1 LRBE LU,
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oy RAVRRBI &3, VX Ty MO I AAT T &2 5o R sy Tm gk
SRR IS IR DI EELAIENRNEED Py Ty bR E I AL A H
TEREFHOT7ANTH OHEORIICE R TR REESMADILNTED, &
BIT, DXy b TR B E A RICEVER THE T EANT B AT 246 M 0
WTFANRNEBAIIENTED, ZHICED, ERE 1.38 nm 2825 OH FEDWIX
&1L, 0.05 dB/km &, BIFREGEEEZEF THH T 7ANNEHEDILEN TET,

FE e B 3

EHH 31T E 1T RISRENBBEHR 077 ANVET TR T 7ANEMBX
VHT7ARDEYEF I Th5, % 17 ”ix. 6 BZ/IvRET7ANFH O T 74
REMOBIT RS a7 7 ANERLTND, B 1T RONKT7ANBHIZBNT,
Fha7 51,8 1 T4 VAME 52, % 1 U7 53, % 2 T 47 L AN 54,
oV T ER 55, S ER TN 56 EANLENLDJE BT H % N, Nd1, Nrl, Nd2, Nr2,
No THET, ¥/r. FEH = Nc, Ndl, Nrl, Nd2, Nr2 DI E7Zv N0 JE I =
No ZEEELLIELEIRREL, TNETH, Ac, Adl, Arl, Ad2, Ar2 THRT,
ZBHWREITEREAc, Adl, Arl, Ad2, Ar2 TNEIEL 0.5 %, -0.3 %, 0.27 %,
-0.15 %. 0.17 %T&»Y. Nc > Nrl > Nr2 > No > Nd2 > Nd1 DRV -
W5,

F B 1 TAT VAN 52 OAER dL Tt TH5F a7 51 DF blc DHIE
0.6 THY.HE 1V ER 53 DIE 53r [ITHTHE 1 T 47 LANE 52 DI &E
52d D13 0.63 THY, B 2 T 47V AMNE 54 DR 54d It 58 1 V7
53 DALE 53r DL 0.61 THY, 8 2 U7 ER 55 DAME 561 (T8 55 2
F 4T VANER 54 DHE 54d DX 0.7 THD,

D5 BITRKETFARNBONT 7 ANEHERETHI.E 2 V7
55 LIRBER S BB NATELT. FE 2T 47 VAN 54, 8 L U788 63, 5 1
F AT VANER 52, F.bhaT 51 LB HTABRIBICHN T T5, £L T, TDOA
FGANRAT %aTy T ABEWEORENMT D, ZOMIZ, ERFEICTRBLLT
ETHRITFANRNBM BIONT77ANEETHENTES,
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5 4

EHEF 412, B ISHICTRENBBIH 77 ANVERETH 774 B BLO
KT FANOHEFTETHD, B 18 KX, 6 BEIVTYRETrARNHDIET 7 AN
B OBEFTRI a7 7ANVERLTND, F 18 HOKT 7 AR ITBNT, F
a7 6l .1 TAT VAR 62, 5 LU T8 63, 55 2 T 4L ANER 64, 5 2
U 7H8 65,5 3 T4 VAN 66, A 7T 67 ENENDREHTE % Ne,
Ndl. Nrl, Nd2,Nr2,Nd3, No TE¥, £/, £JEH M HE Nc, Ndl. Nrl, Nd2,
Nr2, Nd3 DA77 FDEFTR No R MELLELLBITREZ, ThTh, A
c. Adl, Arl, Ad2, Ar2, Ar3 TR T, HEHLEITEREAc, Adl, Arl, Ad2,
Ar2, Ar3 ZNZFNGE 0.5 %, -0.3 %, 0.27 %, —0.15 %, 0.17 %, —0.15 $THY.
Nc > Nrl 2 Nr2 > No > Nd3 > Nd2 > Nd1 ORI > T3,

Tl B 1T AT VAR 62 DA 62d IR TAHH LT 61 OF 61c DX
0.6 THY, HF 1VTE 63 DIEE 63r I TBE 1 T 47 VAN 62 DI
62d DX 0.63 THY, B 2 T 47V AN 64 DHEE 64d WK T2 LV
EB 63 DI 63r DEEIL 0.61 THY, 5 2 U 7 EB 656 DI 65r I 755 2
T AT VAN 64 OFE 64d DI 0.7 THY, 5 3 T4 VAR 66 DI
66d \Zxt A% 2 U7 EE 65 DHME 65r DX 0.77 THAH,

ID6EITYRNTFANADH T 7 ANEMEZRETDHTIX. EIT4TVR
NER 67 L7 DER D B HFE /SATEL T, & 2V TH 65, 8 2 T 47 VAN 64,
BIVTE 63,8 1 T4 VAN 62, a7 61 LIRBHTAE #NEIZHN AT
T35, ZLTC, ZEDOHTARAT 2Ty T AELIVR RN TS, TOMIT, E
MERRBICEH LEFETH I TANEBM BIOR T 7 AN ETHIENTE
5o

OIS 5 BEITYRHET7ANBLN 6 BTN T77ANIZEGT, L8
MERBITIREE TAIN T 7ARNE LR OFIECLoTRETAZLNTES,
TATVAMRBL OV TP ENENERFETIHE T, & T 47V AN
HOBITEINEIT7oRBOREITHRLIDE /NS o, KV TEDOJE i 3
NI TR B OB RIOL K ENET 5, 20L&, F.HaTOEHE Ne,
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FAFVAMNEOEITE Nd, V> 7EORBITER Nr BEIOISIE 77y E DR
S8 No {%.Nc > Nr > No > Nd OBEREEwm /27,
EFRETRTOERFIZBNT, Py oy bMNBOAERELLTLERICER ~7L
ST VAD/BE AN —F e XA T EEER L, R LT T Aok F & i
KBHATHIETHELILLTES,
H A2 HEE 2003-291344 (2003 42 8 A 11 B HFE) OBAME. 7L —A,
i, EREZE L T_NTOBRRI. ARMEICKEINhD,

EEE F OF| T RE

AFEHICENE, HEARATONMICEITEORRIERDOITAIE ZH TR
X% BN IR TR ELLTHIRARYRLT I REHE 54
TrANBH OREFIECOX FTEORERR a7 veFmdllbil OH
EORICEKE T KOEMEME §OILBTED,
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55 Sk o &

A 20 mm P E 150 mm LR CHY, BED 2 mm 2L E 8 mm LT Th
BYYIAHTABMOHFENSATORNAIC, 7R T NAT=0 L I HRD
WPNNEE e T ERDITRABRBI VI TV RD—EERDATTARE &N+t
BRIV B ST aT ERAITABER TH/47L1L,
IS a7 LB TRABEE THAT 2P EALT, RAHOES 1 mm F
TOEDIHEETHKRKBEDEEN 10 EE ppm L T THAFFArYRE
TERRT AN OBE T I,
BROHMEAS 1 EHRERON 77 AN OBRE FEITBWT,
HIRRAKBEDREIX. 1 EE ppm LT THD,
BROHEHESE 1 HRBRON T 7 AN OBEFIEITBWT,
BIEEH FE AL 71T, 7o BB ERMEINT= VI T TR DA T ThH B,
BROHEE 1 HEBMONKT7ANEH OBEFIEIZBNT,
BIFDH F A T3 TR F A HER S TED% B AKE R L L TER
LizbDTHY  HEASAATICEETOIKBREDREIIZ0.01 EE ppm 2L T
Thd,
FBROHEESE 1 HRBEONT7ANNEH OBEFIEITBNT,
IR AT ORAFRIL, 2RICOTE-T 0.3 %LU T THD,

DEFEE | HEFOXTrANEHMOREFTIHEIZBNT,
B HBESATORNE, BEXO A BOBHEIT 1 %L T Thd,
BROHES | HRBON T 7 ANRNBHOBEFHEIZBNT,
BIREPIIE1X MCVD S5 CHY BIRE AT AB A H RIS H2EE 1L 0.4 g/
S EThAB,
EROHMBEE 1 HREHON T 7 ANEM ORE T EITBWT,
TR E X, 1.0 g/ L EThS,
FROFAE 1 HREBHMONT 7 A 3B ORIEFEITBNT,
RIS aT DA TARBDES, BIO, RIRITZyRO—# LT TAE D
EXDAE L 1 mm 2L ETHY,

118

lll:

pais)

ok
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11.

12.

13.

14.

15.

16.

17.

22

BIRRaT R TABEE TH (T OREL 8 mm LLT Tha,
BROHEE 1 BRBOKR 77 A B ORIEHTIEITRBNT,

BisE Y 7 Auy RDa 7T OFfE M FEIX 0.4 $LL T THY,

BRI A 72y RO FLE EOREEITES 10 mm H720 1 ELL T TH D,
FEROGHEE | BLHOA T 7 ANEMORIETHEITBNT,

BRI ARy FORIFENMITEICIVHER LMo O MR 1.6 %BAT
ThHY,

FIEE A7 Ay RO FLE EOKIBHITES 10 mm H720 1 HLLT THD,
BROMEE 1 HEHON T 7 A EFHM OBIEFIEITRBNT,
BISE P (LI, BT ERDITABER TH AT D— M 2 MEL T
HETAE 1 MALRE AT MEOrbMEE~miT CalERaT s
HIARBET THRATEMALTHEMLTCWE 2 M TREZHEL,
BIEE 1 MATRICBIA—HEOE®EIEE TLIX, AIESE 2 MATE
WCRBITBEIRaT ERAHTABER T 534 7 O INEBGH &5 DR H B E
T2 KV®EIE THD,

EROMEE T HREBONK T AR OBE FIEITBNT,

BIEE MCVD JEOMBIRIE. FEF VIERIF . I —F DT T
H5,

EROBHE | HREBONKT7ANNEM OREFIEITBNT,

BIEE A EL DD OMBIRIL, FEF EHF . I IX<b—FOnTh
N THD,

HEROHMES | BLDHOKT7ANBH OREFIEICIoTREShI
TrANBEM BRI ETINR T 7 ANDORE T,

BROHMHEE 5 EHRBHOXKT77ANOREF EITBNT,
BIEEABI E TR, BRI T2y RED Y Iy AT WAL, BT
Ay RERIR YUY T RRA T EEMB L T— LS ERBOHBMEIET 5,
BROHMESE 16 HEHMONK T 7ANDRIEHFHEITBNT,

B O¥ T b HTABRFEHERBRIETEOHBAREZERALT
ERLEZLDTHY, IR VY Ty AT IFEETEREBEDOREL 0.01
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HE ppm LT THB,
18. R OFHEE 156 BRBMOKTr A NOREFHEZH N THEINHT
7473
19. R OFMEAE 18 BERBON T 7A/NCRVT,
1B ¥ R4 #i, 0.15 ps/km'? BLF T B,
20. FER DR LA 18 HIRH DK 77 AN ITRNT,
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