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AKTHBHBIE BOJIOKOHHBIE CBETOBO /IbI

PACS 42.55.Wd; 42.60.Lh

IIIupokono/I0CHBINH HCTOYHHUK H3JTy4eHHsI B 00JIaCTH 2 MKM HA OCHOBE
BOJIOKOHHOI'0 CBETOBO/1a, JIerHpoBanHoro nonamu Ho’+

A.C.Kypkos, E.M.lllosi0xoB, B.M.IlapamonoB, A.®.Koco/1anos

C030aH WUPOKONOAOCHDITL UCOUHUK U3AYUEHUA 8 00.4acmu 2 MKM HA OCHO8E Ae2UPOBAHHO20 UOHAMU 20AbMUA 80A0KOHHO20
€6emogood, 044 HAKAUKU KOMOPO20 UCHOAb308AACA UMMePOUesblli 8010KOHHBII Aa3ep ¢ OAUHOU 680.4Hbl u3Ayuenus 1.12 mxm.
Hocmuenymas makcumaisbHaa MOWHOCMy UCOYHUKA cocmasuia 8 MmBm npu wiupune cnekmpa uzayueHus 45 Hm.

Karouesvie caosa: 20.10mueswiii 60.10KOHHDLI 6’661’}’1060(), WUPOKONOAOCHOE U3AYUCHUE.

Wctounnku n3mydyeHus: C MIMPUHON CIIEKTpa U3JIyUSHHUS,
COCTABJISIFOIIEH HECKOJBKO JIECATKOB HAHOMETPOB, HAXOIST
MPUMEHEHNE B CX€Max OMNTUYECKHX JATYAKOB, B CHCTEMax
HU3KOKOTePEHTHON pehIeKTOMETPHH, CIIEKTPOCKOIINH U TIP.
B xauecTBe TaKUX UCTOUYHUKOB OOBIYHO UCIOJIb3YIOTCS MOJTY-
MPOBOIHUKOBBIE M3JIyYaTeId M YCTPOWCTBA HA OCHOBE aK-
THUBHBIX BOJIOKOHHBIX CBETOBOMOB. [0 cpaBHEHUIO C MOJTY-
MPOBOTHUKOBLIMU HCTOYHHKAMH BOJIOKOHHBIE YCTPOHCTBA
00JTATAFOT PSZIOM JIOCTOMHCTB. DTO, HApUMep, OoJiee BbI-
COKasi MOIIHOCTb, OTCYTCTBHE CHEKTPAJIbHONH MOMYJISILIMU
BBIXO/JHOT'O CIEKTPa, MEHbIIAs CTENEeHb OCTAaTOYHOM MOJIsI-
pu3amuu. B To ke Bpemsi CIIeKTpaJIbHBIN IUana30H W3JIyde-
HUSl BOJIOKOHHBIX HMCTOYHHMKOB OTPAHMYMBAETCS CIIEKTPOM
JIFOMUHECIIEHITMH aKTHUBHBIX HOHOB. [ToaTOMY HamboJIbIee
pacrpocTpaHeHNe BOJIOKOHHBIC M3JIyIaTeId HAXOMST B CIIe-
KTpajbHOU 06actu 1.55 mkm [1] (ucnosib3yeTcs Jerupona-
Hue noHamu Er3t) u B o61actu 1.06 MxM [2] (JlerupoBanue
uonamu Yb3+). DTo orpanmyenue He pacnpocTpaHseTcs Ha
HACTOYHHKH CYNEPKOHTUHYYMa Ha OCHOBE MUKPOCTPYKTYPH-
POBaHHBIX BOJIOKOH, MOKPBIBAIOIINE CIIEKTPAJILHBIN qrama-
30H B COTHM HaHOMETpoB. OHAKO JaHHbIE YCTPONCTBA pa-
60TaroT, Kak MPaBUIIO, B UMITYJIbCHOM PEXUME, YTO OIPAHU-
4rBaeT 00JIACTh UX IpUMeHeHu. Kpome Toro, OHu SIBJISIFOT-
Cs1 TOCTATOYHO CJIOKHBIMH M IOPOTOCTOSIIIIUMH TPHOOpaAMH,
TaK Kak TPeOYIOT BBICOKHX MUKOBBIX MOIIHOCTEHN U3JTyYeHUST
HaKavKH.

TTockoJIbKy HEOOXOAMMBIE CIEKTpaJbHBbIC IUATA30HbI
W3JIyYEHUS! IIUPOKOIMOJIOCHBIX MCTOYHUKOB OIPEIEIISIFOTCS
7X BO3MOXHBIMH IPUMEHEHUSIMH, Pa3padoTKa TAKUX UCTOY-
HUKOB C Pa3JINYHBIMU CHEKTPAJIBHBIMUA CBOWCTBAMHU SIBJISI-
eTcs akTyaJibHOU. B HacTosmeidr paboTe mpencTaBieHs! pe-
3yJbTAThl IKCIIEPUMEHTOB IO CO3JAHHUIO CYIEPIFOMHHEC-
LEHTHOT'O UCTOYHUKA ISl CIIEKTPAJIbHOM 00J1acTH 2 MKM Ha
OCHOBE BOJIOKOHHOT'O CBETOBOJIA, JISTUPOBAHHOTO MOHAMH
Ho 3", ¢ Hakaukoii OT HTTepOUEBOro BOJIOKOHHOTO Ja3epa.

A.C.KypkoB. Mucturyr obmeil ¢usuku um. A.M.IIpoxoposa PAH,
Poccusi, 119991 MockBa, yi. BaBuiosa 38; e-mail: kurkov@fo.gpi.ru
E.M.IlIo10x0B. MOCKOBCKHI MHXCHEPHO-(PU3NUECKHIA HHCTUTYT (TroCy-
napcTBeHHbI yHuBepeuteT), Poceusi, 115409 Mocksa, Kammpcekoe .,
31; e-mail: gamlet-sf@rambler.ru

B.M.ITapamonos, A.®.Kocosnanos. HayuHblil IEHTP BOJIOKOHHOM ONTH-
xu PAH, Poccus, 119333 Mocksa, Basuiiosa, 38

IToctynuna B penaknuto 27 maprta 2008 r.

BoJioxoHHBIE CBETOBO/IBI HA OCHOBE KBAPIIEBOTO CTEKJIA C
Cep/IIeBUHOM, JTerMpoBaHHO# moramu Ho T, nverot mmrpo-
KYIO JIMHATO JTTOMUHECTICHITNH C IIEHTPOM BOJIU3H AJIMHBI BOJI-
HBI 2 MKM, COOTBETCTBYIOIICH MEPEX01y 517 — 5]3, U psn 10-
JIOC morjoileHus B Bumumoit u OmmkxHeit MUK oGnactu
(puc.1). CnekTp JIIOMHUHECIIEHIIMU CBETOBO/1a U3MEPSLIICS TIPU
BO30YXICHUU €ro HU3JIyYeHHMEeM KPHUITOHOBOTO Jiazepa Ha
JUTMHE BOJIHBI 676 HM. [llupuHa JTUHUK 1O MTOJIYBBICOTE ObLIa
okoJsio 150 am. KoHmleHTpanus akTHBHOW IPUMECH B CBETO-
Bozie cocTaBsiia ~ 1.2 x 10 cm—3. CepueBuna ceeToBoa
Obuta JierupoaHa GeO, u AlL,O; (nmocnennsiss mobaBka ¢
MOJISIpHOI KOHIeHTpanueil okoso 1 % ucnosb3oBajiach A5
YMEHBIIICHUSI BO3MOXKXHON KJIACTepHU3allUi AaKTUBHBIX HOHOB
AHAJIOTUYHO CJIyYaro 3POMEBBIX ONTHUYECKUX BOJIOKOH [3]).
M3rotoBjieHHBIN BOJIOKOHHBIN CBETOBO MMEJ Pa3HOCTb T0-
KazaTeJiel MpeIOMJICHUsI CEeP/ALIEBUHBI U O0OJIOYKH OKOJIO
0.08 1 IMHY BOJIHBI OTCEUKH IIEPBOM BBICIICH MOJIbI B 00J1a-
ctu 1.5 MKM.

Cpeu MoJIoC TMOTJIONIEHUsI, KOTOPbIE MOTYT UCIIOJIb30-
BaThCS JUIS1 BO3OYXKICHUSI aKTUBHOU CPeJIbl, 0COOBIN HHTEPEC
HpeACTaBIIsfeT M0J10ca, COOTBETCTBYoMIas epexoy ~Ig —> g
¢ neHTpoM BOJM3M 1.15 MxM. CrekTpajibHOE TOJIOKEHHE
JIAHHOU TI0JIOCKI OJIM3KO K Auana3oHy 3 QekTuBHOI reHepa-
MU UTTEPOUEBBIX BOJIOKOHHBIX JIA3€POB C HAKAYKOU B 000-
J104KY [4]. B pabotax [5, 6] UTTepOUEBBIi BOJIOKOHHBIN J1a3ep
HCIIOJIB30BAJICS JIJIsl HAKAYKH JIa3epa Ha OCHOBE CBETOBO/IA,
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Puc.1. CrekTp IOTJIONIEHHs CBETOBO/IA, JJErMPOBAHHOTro HoHamu Ho3* .
Ha BcTaBke — CIIEKTP €ro JTFOMHUHECIICHIHH.
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Jasepusiii 1uox Urrepbuessiit TobMuEBBII
CBETOBOJ CBETOBOLL
O KoJbIo O Boixon
BBP, R =100 % BBP, R =30%
Apr = 1120 am Jpr = 1120 HM

Puc.2. Cxema IMPOKOMOJIOCHOTO HCTOYHHUKA U3JTYUSHHUS B 00JIACTH 2 MKM.

neruposannoro nonamu Ho*, u 6bl1a mpoaeMoHCTpUpO-
BaHa 3¢ dekTuBHas TeHepalus B obynactu 2—2.1 mkm. ITo-
9TOMY BIIOJIHE €CTECTBEHHO HCIOJB30BATh 3TOT MOJXOJ U
JUISL pealTi3alii [IPOKONIOJIOCHOTO HCTOYHIKA, CXeMa KO-
TOPOro MPeICTABJICHA HA PUC.2.

WTak, B KavecTBe UCTOYHHMKA HAKAYKU HCIIOJIb30BAJICS
UTTEpOUEBBIIl BOJIOKOHHBIN Jla3ep ¢ HAKAYKON B 00OJIOUKY
MOJIYIPOBOJHAKOBBIM JIA3€POM C JUIMHOW BOJIHBI U3JIyYESHUS
oko0J10 0.97 MKM 1 MakCUMaJIbHOM MOIIIHOCThIO 5 B1. [{nmnHa
BOJIHBI TeHEPAIMH HTTEPOMEBOTO Jla3epa OIpeeIsiyiach BO-
JIOKOHHbIMHU OparroBckumu pererkamu (BBP), popmupyro-
LIUMU pe30HATOP, U cocTaBuia 1120 um. {annas qiuHa BOJI-
HBI HE COBIIAIAET C MAKCUMYMOM COOTBETCTBYIOIIEH MOJIOCH
TIOTJIOIIEHNS, OJHAKO YBEIMYeHHUEe A MPHUBOIUT K PE3KOMY
naJieHnro 3(pPeKTUBHOCTH TeHEpaIi UTTEPONEBOroO Jiazepa
[7]. B mMpOKONOJOCHOM MCTOYHHUKE MCHOJIb3YETCS] IPOCTasI
KOH(UTrypaims ¢ TOPIEeBOI HAKAYKOW KaK UTTepOUEBOrO Jia-
3epa, Tak W FOJBMHUEBOTO BOJIOKHA. [ mpeaoTBpalleHus
JIA3€PHOTO PeXNMa pabOTHI HCTOYHUKA OTPE30K CBETOBOA C
BBIXO/IHOHM OparroBckoit pemeTkoi Ha 1120 HM ObLT U30THYT
C MajiblM pPaguycoM. DTO HPHUBOJUIO K BO3HHUKHOBEHHIO
U3TUOHBIX MOTEPDb B 00J1aCTH 2 MKM [8] ¥ yCTpaHsII0 BEpOSIT-
HOCTb MOSIBJICHUSI OOPATHOM CBSI3M U3-32 OTPAXKEHUS OT Ipa-
HU MOJIYIPOBOJHUKOBOTO JIa3epa M TOPIIa BOJIOKHA.

[IupokomnosiocHoe u3ay4ueHue B odyiactu 2 MKM HabJIro-
JTAJIOCh BO BCEM HCIIOJIb30BAHHOM JHANa30HE MOIIHOCTEH
UTTEpOUEBOTO BOJIOKOHHOTO Ja3zepa — oT 1 1o 2 Bt. Mor-
HOCTh MCTOYHHKA JMHEWHO Bo3pactana ot 1 MBTt mpu na-
kauke ¢ MomHocThio 1 Bt 1o 8 MBT mpu 2 Bt. Ha puc.3
MPEJICTaBIICHBl HOPMHUPOBAHHBIE CHEKTPBI M3JIYUYCHHS IS
JIBYX YPOBHEH BBIXOJHOW MONIHOCTH. [loyylmmpuHa CHeKT-
pa M3JIyYeHHs IPU BBIXOIHOW MorHOCTH | MBT cocTaBuia
52 um, a ipu 8 MBT — 45 M.

Taxkum 0Opa3om, MOKa3aHO, YTO BOJIOKOHHBIE CBETOBO-
TIbI, JISTHPOBAHHBIE HOHAMHU TOJIBMHSI, MOTYT OBITH HCIIOJIb-
30BaHbI TSI CO3/IAHHSI KOMITAKTHOT'O IIIHPOKOMOJIOCHOTO U3-
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Puc.3. CnekTpbl U3J1y4eH!sI HICTOYHUKA MTPU BBIXOIHOM MoHOCTH 1 (/) 1
8 MBT (2).

JIydaTesist B 00J1acTH 2 MKM C HAKaukodl OT UTTEpOHMEBOTO
BOJIOKOHHOT O Jia3epa. XOTs MojtyueHHast 3Q(HeKTUBHOCTD Ipe-
00pa30oBaHus U3JIyYeHNUs] HAKaYKH HeBbIcOKa (MeHee 1 %), HO
6J1arozapsi OTHOCUTEILHO HEBBICOKOW CTOMMOCTH MOJIYIPO-
BOJTHHKOBBIX UCTOYHUKOB HAKAYKU U AKTUBHBIX ONTHYECKIX
BOJIOKOH TaKWe MCTOYHUKM MOTYT MPEACTABIISATH MPAKTHYE-
CKMI1 HHTEpEC.

1. Hodgson C.W., Vengsarkar A.M. Techn. Dig. Optical Fiber Commu-
nication Conf. OFC’96 (San Jose, USA, 1996, vol. 2, p. 29).

2. TI'pyx O.A., BoratsipeB B.A., Croicomsitun A.A., [Tapamonos B.M.,
Kypxos A.C., duanos E.M. Ksanmosas saexmponuxa, 34, 247
(2004).

3. Tlmoukuit A.}O., Kypxos A.C., Smkos M.IO., Bybnos M.M.,
Jluxaues M.E., Ceiconsitun A.A., I'yppsinoB A.H., Juanos E.M.
Keanmosas saexkmponura, 35, 559 (2005).

4. Kypkos A.C., Kapnos B.U., JlanteB A.}O., Measeakxos O.W.,
Huanos E.M., T'ypesnos A.H., Bacunwe C.A., [Tapamonos B.M.,
IIporononos B.H., YmuukoB A.A., Beukanos H.U., ApTromeHko
B.T'., ®pam FO. Keanmosas snexmponuka, 27, 239 (1999).

5. Kurkov A.S., Dianov E.M., Medvedkov O.I., Ivanov G.A., Aksenov
V.A., Paramonov V.M., Vasiliev S.A., Pershina E.V. Electron. Lett.,
36, 1015 (2000).

6. Kurkov A.S., Paramonov V.M., Medvedkov O.I., Pyrkov Yu.N.,
Dianov E.M., Goncharov S.E., Zalevskii I.D. Laser Phys. Lett.,3, 151
(2006).

7. Kurkov A.S. Laser Phys. Lett., 4,93 (2007).

8. benos A.B., I'ypbsinoB A.H., I'ycosckuit ./., Auanos E.M., Kyp-
kxoB A.C., Heyctpyes B.B., Xonun B.®., Uukonunu A.B. Keanmosas
anexkmponuka, 12, 1076 (1985).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


