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OCOBEHHOCTUN 3HEPFETUYECKOIO BO3AENCTBUA HA POroBULY
GLASS-YB:ER JIA3EPA C [JUINHON BOJIHbI 1,54 MKM

ABTOpamMu npoBefeHO Mopdonornyeckoe uccnefoBaHue POroBuULbl KPOJIMKOB Mocne NMpUMeHeHust
pPa3HbIX 3HepreTMveckux napametpoB Bo3gencTeus Glass-Yb:Er nasepa ¢ pnuHo BonHbl 1,54 MKM m
[OKa3aHo, YTO 3Heprusi usnyyeHus B npepenax 150-160 mx/cm? u guametp nasepHoro Koarynsita 0,3
win 0,2 MM 9BRSIOTCA ONTUManbHO Ge3onacHbIMM A NONy4YeHUs MaKcumanbHOro pegpakuUMOHHOro

apcpekra 5,0-6,0 gNTP B 3KCNEpUMEHTE.

AKTYyaJIbHOCTh

OKcnepyUMeHTaIbHbIE UCCIIEA0BAHMS 110 BO3-
JEWCTBUIO MH(PPAKPACHBIX JIa3epOB, B TOM UHUC-
JIe C IJIMHOM BOJIHBI 1,54 MKM, Ha poroBuily ObUIH
MIPOBEJIEHB] MHOTMMH YYE€HBIMU, U HA OCHOBAaHUH
9THX MCCIIEIOBAHUH OBLJIO CO3aHO HOBOE MTOKO-
JICHUE JIa3ePHBIX YCTAHOBOK, CHAOKEHHBIX BOJIO-
KOHHOH OITHKOW, KOMITBIOTEPU3UPOBAHHBIX U
OTJIMYAIOITUXCS BBICOKOM CTAOMITBHOCTHIO pabo-
1b1[1,2,3,4,5]. B pe3ynbpTaTe sKCIepUMEHTAIBHBIX
HCCIIEAOBAHUM OBLIO YCTAHOBJIEHO, UTO Cpasy
I10CJIE KOATYJIALNN POrOBULIbI UTTEPOU-3pOHe-
BbIM (Glass-Yb:Er) 1azepoM Bo Bcex ClIosix oOHa-
PY’KUBAJICS 04ar BO3AEHCTBUS, UMEBLIHIA (hopmy
YCEUEHHOTO KOHYycCa, 0OpaIlleHHOTO MEHBUINM
OCHOBAaHHMEM B CTOPOHY 3aJHEro 3nurenus. B
00 Ty4eHHOI POroBHUIIE pa3BUBAJIACH HeCTIEL(U-
YyecKasi peaKIys Ha JIa3epHOe BO3JIEICTBHE C ITOC-
JIeI0BATEIbHBIM PAa3BUTHEM TPEX B3aUMOOOYC-
JIOBJIGHHBIX CTAJMii: ampTepaluu, mpoiudepa-
uu 1 pyouesanusi. OCHOBHbIE MOpPQoIOoruyec-
KM€ U OMOXMMMYECKUE TIPEeBpAIeHHs 3aBepIlia-
JIMCh B CPOK J10 3 MECSILIEB ITOCIIE JIa3€PHOr'0 BO3-
netictBusg [1-3]. LIUTOXMMUYECKMMU METOAAMHU
OBUTO YCTAaHOBJIEHO, UTO MIEPETHUIN U 33 THUH 31U~
TEJIMA POTOBHULIBI, & TAKXKE KJIETKU CTPOMBI Ye-
pe3 1 rog nocie ooryuenust Glass-Yb:Er mazepom
OBLTN JKU3HECTIOCOOHBI, a X (PYHKIIMOHATILHAS
AKTUBHOCTb HaxoJWJlach B NpeJenax HOPMBI.
OnHUM U3 aBTOPOB OBLIO JOKAa3aHO, YTO HaW-
OoJtblnee ycusieHue pehpakiiuy Py MPOBEICHUH
nazepHoii Tepmokepartoruiactuku (JITK) ¢ wmc-
TIOJIb30BAHMEM Pa3HbIX HHPPAKPACHBIX JIa3ePOB
nocruraercs usinyueHueMm Glass-Yb:Er masepa ¢
JunHOM BoytHbI 1,54 Mmxm. [Tpuyem, HanOombImit
pedpakioHHbI 3QQeKT HACTynaeT mpu o0IIy-
YEHUH POTOBUIIBI C 0Opa30BaHUEM KOATyJISATOB,
FeOMETPUUECKU PACIIONIOKEHHBIX B BUJIE KOJIbIIA
B IMapaoINTUYECKOM 30He ¢ muamMeTpoM 4-5 MM [3].
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OTH BBIBOJIBI COBITAIAIOT C JAHHBIMU paboT, TIPO-
BefeHHbIMU A .M. MBammHo# ¢ coaBT. mpu OI1-
peleNeHny ONTUMANIBHBIX TapaMeTpoB UHPpa-
KpacHOM kepaTomnacTuku. MeTonuku ObLIN
MpU3HaHbI HanboJee 3PEKTUBHBIMU H ITEPCIIEK-
TUBHBIMU JIJISI KIIMHAYECKOTO IMPUMEHEHUS [6].

B HameMm MccneoBaHUM HCIIOIB30BaJACh
nazepHas ycranoBka «JIMK-100», koTopas 6pu1a
co3naHa LlenTpom ¢usndeckoro mpudooOpoCcTpo-
ennst Muctutyta obueit ¢pusuku Poccuiickoit
akajieMnu Hayk uMeHn akagemuka A.M. Ipo-
XOpoBa U yxke anpodupoBaiack pasee. Mcnoib-
30BAJIACh TAKXKeE JIa3epHas ycTaHOBKa «Glasser»,
KOTopas ObLTa co3aHa HaMu coBMecTHO ¢ Ha-
yuHbIM L{eHTpOM J1a3epHBIX MaTepUajIoB U TeX-
Hojoruii UuctuTyTa 06111e# pusnku Poccuiickoit
akajieMnH Hayk uMeHn akagemuka A.M. Ipo-
XOpOBa U allpOOUpPOBAIACH BIIEPBHIE.

OTu nazepsbl, paboTarolue Ha JJTMHE BOJTHBI
1,54 MKM, UMEIOT OTJICNTbHBIN OJIOK C MYJIBTOM
VIPABIIEHUS, COEIMHEHHBIHN ONTUYECKUM BOJIOK-
HOM C (hOPMUPYIOIIEH CUCTEMO, MOHTUPYEMOI
Ha CTaHJAapTHOM 111eneBoi tamie. BaxHoii oco-
OCHHOCTBIO (POPMUPYIOIIEH CUCTEMBI SIBIISIETCS
BO3MO>KHOCTb IIOJIyU€HHS! KOATyJISITOB Pa3HOIo
nuamerpa — oT 100 mo 600 MKM, YTO BBITOAHO
OTJIMYAET €ro OT AHAJIOTMUYHBIX MPUOOPOB, TAK
Kak 0OecreurBaeT elle OJUH JOTOIHUTENbHbII
nepeMeHHbI napaMeTp. s npuenuBaHus Ha
00BEKT (ITPUOOPHI ABJISIOTCS Jla3epaMH HEKOH-
TaKTHOTO JAEMCTBUS) UCIOJIb3YETCS] BUAMMOE
KpacHOE U3JIy4YeHUE T'eJINii-HEOHOBOTO Jla3epa ¢
JTTMHOU BOJTHBI 630 HM MaJioi MOIITHOCTH.

Leabto Hamero ucciaenoBanusi 010 060-
CHOBaHME YHEPIEeTHUECKHX ITapaMeTPOB BO3/IEH-
crBus Ha porosuny Glass-Yb:Er mazepa ¢ mm-
HOW BOJIHHI 1,54 MKM Ha OCHOBaHUHU MOPQOIIO-
TMUYECKUX UCCIIEIOBAHUH, a TAK)KE 3aBUCUMOCTh
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pedpakimoHHoro 3¢ dekTa OT 3JHEPTUH Ja3ep-
HOT'O U3JITyYCHHA.

Marepuajibl 1 METOABI

OKcIepuMeHTaJIbHAS YaCTh UCCIIEAOBAHMS
BBINIOJIHEHA HaMHU Ha 10 Kpoiukax Mmopoibl
unmmmta. B skcnepuMenTe ObLTO MpoBeze-
Ho 15 onepaumii JITK: 8 onepanuii Ha «Glasser»
U, Iu1sl cpaBHeHus, 7 onepauuii Ha «JIMK-100».
OTO MO3BOJIWIO HAM BBIIBUTH CIIEAYIOLINE 3a-
KOHOMEPHOCTHU.

ITpu BO3AEHCTBMN HA POTOBULLY KPOJIMKOB
n3nyueHueM Glass-Yb:Er nasepa B Heli BO3HHU-
KaJ psl U3MEHEHMH, XapaKkTep KOTOPBIX ObLI
00yCIIOBJIEH BETMYMHON SHEPTUU U3JIyUYEHUS B
HMITYJIbCE Y pa3MePOM IsITHA OOTyUYEeHHUS.

ITpu ob6ayuenun sneprueit 110 m/Ix/cm? u
HIXKE B POrOBULE NOJIyYaJIU JIMIIb KOATYJISILIUIO
3MUTENUS U NEepPEeIHUX OTAeNoB cTpoMsbl. [Ipu
sHeprun obmyyenus 120-130 m/Ix/cm? u Goree,
B nuamerpe koaryisra 0,2-0,4 MM BO3HHMKaJ
cepo-0eyblil KoaryJsT, 3aXBaThIBAIOIINI Bce
CJIOM POTOBHIIBI, B BUJIE YCEUEHHOIO KOHYcA,
MEHBIINM OCHOBaHHEM, OOpALEHHBIM B CTOPO-
Hy 3a1Hero snutenus. [Ipuuem npu sHeprum u3-
nydyenus 140-165 m/Ix/cMm? B poroBuiie BOZHUKAI
cepo-0enblif KoarymsT, o nepudeprun KOTOpo-
ro ObII BEHUMK CEpOBATOrO OTTEHKa He OoJee
1/2-1,0 nmamMeTpa Koaryssra B mpeaeiiax SIuTe-
must. Ilpu sHepruu Bosaerictus 175 — 180 M/ Ix/
cM? U auametpe istHa 0,3 MM BO3HUKAJIU CKJIa/I-
KM JieclieMeTOoBOM MeMOpaHbl. CKIagKu Aeclie-
METOBOM 000JIOUKY BO3HUKAJIH U MIPU MEHBIIIEH
sHeprud usnydenus 160 mIIx/cMm?, HO IIpu 1ua-
MeTpe msiTHa ooryueHus 0,5-0,6 mm. [Tpu ucttons-
30BaHUU 3HEPIruH 00mydeHus 6oiree 190 m Ix/cm?
BO3HUKAJIA CHJIHHAS CKJIAMYaTOCTh JIECIIEMETO-
Boli MeMOpaHbl U oOyriauBanue snurtenus. Mc-
MOJTb30BAHKE BLICOKHX 3HAUCHUI YJHEPT U BBI3bI-
BaJIo (hOPMUPOBAHUE TPYOBIX CKIAJ0K POTOBU-
IIbI, PACXOSIINXCS JIy9aMH OT KoarymsTta. Bee
3TO MIPUBOAWIIO K UHTEHCUBHOMY TTIOMYTHEHHIO
POTOBHIIBI C HAPYIIEHUEM ee CHEePUIHOCTH.

IIpu MmopdomorudeckoMm uccieg0BaHUN
POTOBUIIBI TTOJIOTBITHBIX XKUBOTHBIX Uepe3 6
MecsiteB rmocie ooydenus Glass-Yb:Er mazepom
BO BCEX €€ CIIOSAX 0OHAPYKUBAJICS OUar BO3/Iei-
CTBUSI, UMEBIINK (OPMY YCEUEHHOTO KOHYcCa,
00paIeHHOTO MEHBIIIM OCHOBAHUEM B CTOPO-
HY 3aJTHET0 MU TEINS pOTOBHIIBL. ToIIMHA po-

TOBULIBI B 30HE 001yueHus Ha 9-13% OblL1a MeHb-
1I€ M0 CPABHEHUIO C UHTAKTHBIMU YYacCTKaMHU.
ITpu sueprum obmydenus 110-160 mIx/cm? snu-
TEIUAIbHBIN CIIOM yMEPEHHO TUIIEPIIa3UPOBAH,
coctosu1 u3 4-10 psAIoB KIETOK C MPaBUIBHON
BEPTUKAJIBHOM U TOPU3OHTAIBHON aHU30MOp-
(bHOCTBIO. YIBTPACTPYKTYpHAS OpraHU3ALIMs
KJIETOK MIEPETHET O AMUTEIHS OOTy4eHHOT 0 OYa-
ra Takas e, Kak ¥ B HeOOJIydeHHON pOTOBUIIE.
KomnmarenoBsie GpuOpHILIBI B 30HE ouara o0y-
YEHHsl paclojlarajiich 00Jjiee KOMIAKTHO, BO-
JIOKHUCTOCTb OTCcyTcTBOBaja. Ilpu sHepruu
ooOyuenust 180-200 m/Ix/cM? arutenuii CHITHHO
TUIEPIIa3UPOBaH, cOCTOsUT U3 16-20 psiaoB Kiie-
TOK. B 005Ty4eHHBIX y4acTKax poroBULIbI OJIH-
e K SHJIOTEINIO Ha (POHE YBEIIMUCHHS KOJInYe-
cTBa (puOpo06IIACTOB BBISBIISIIACH PA3BOJIOKHE-
HHUE CTPYKTYpBl KojulareHa ¢ o0pa3oBaHUEM
LIeJIEBUIHBIX NoJiocTeil. Ha Beex cpe3ax 3Hmo-
TEJIUN POTOBUIIBI B 30HE OOIYUYEHUS HE IIOBPEXK-
JieH. Pe3ynbraThl MOP(OIOTHUECKUX HCCIIEHN0-
BaHUM OoTpaXkeHsl Ha puc.1-3.

Hamu He ObLIO 3aMeYeHO KaKUX-JIHbOOo Cy-
IIECTBEHHBIX OTJIMYUI B pabOTe IBYX HUCIOJIb-
3yEMBbIX HAMU JIa3€PHBIX YCTAHOBOK.

s u3smMepeHnst ONTHYECKON CHITbI POTOBU-
16l B akcniepuMenTe ¢ Glass-Yb:Er nazepom mc-
MOJIL30BAJIN CIIEIYIONINE TTapaMeTPhL: JHEPTUS
umnyibea 130-180 m/Ix/cMm?, pasmep aImivka-
uit 0,2-0,5 mM, Bpems Bozaeiicteus 0,5-1,0 mc.
JlazepHyto KOAryJsIIUIO POTOBHIIBI BHITOTHSIITN
B 12 Mepuamnanax 1o 2-4 koaryjsTa B KaXXI0M
MEepHUUaHEe U C ONTUYECKOH 30HOH 5,5 MM.

KepatoMerpuueckue gaHHbIE U JAHHBIC
pedpakiuu oneHuBaiu yepes 1, 3, 6 u 12 mecs-
1IEB I1OCIE OTEPaIlMK B IIEHTPAIbLHON ONTHYEC-
KOM 30HE POTOBUIIBI.

Pe3yabTatnl 4 00Cy:KAeHNA

O11eHKa COCTOSIHUS TJ1a3a )KUBOTHOTO MPO-
BOJINJIACH C TPUMEHEHHUEM OMOMUKPOCKOITMYEC-
KOTO OCMOTpa, GOKATBHBIM U OOKOBBIM OCBE-
menueM. B 1-if nens mocie onepanuu ObUT OT-
MeYeH HeOOJIBIIION OTeK ¢ feheKkTaMu IMUTETUS
B 30HE HAHECEHUs KOaryJIsITOB U HeOOJbIIoe
paszapakeHue riasa — Jerkas IepuKopHeaTbHas
nHbeKIust. MectHo 3akanbiBanu 0,25%-HbIii pa-
ctBop neBomunieruHa u 0,01%-Hb1il pacTBOP
nutpatsi. Yepes 1 1eHb mocie onepanyy CUMIT-
TOMBI pa3paKeHusl CTUXAJIU, HacTymnaja MoJi-
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Pucynok 4. Ilunamuka 3aBUCUIMOCTH IPUPOCTA
pedpaxiuy OT YHEPTUH U3TYyUCHUS B IKCIIEPUMEHTE
(Mz*wMm, anTp)

Hasl AMUTETN3ALNS, MEXKTY KOaryJaaTaMu OTMe-
YaJIu BBIPAXKEHHBIE «CTSIKKI»: JTUHEHHBIC TPO-
TSOKKU M@Ky KOaryJsiTaMu B CTPOME POTOBH-
bI, TOXO/SIIKE 10 AECLIEMETOBON 00OIOUKH.
NHTEeHCMBHOCTh MOMYTHEHHUS B MpeAeax Koa-
ryJsiTa POTOBHULIbI, HAUMHAS € 4-T0 JTHA TOCTIe
omepaiuu, cHuxkajack. Uepes 1 mecsir oprais-
MOCKOIIMYECKH B 30HE OTIEpaIH ONPEIEISUTIChH
JIUIIb JIETKAE TOMYTHEHHS C HEKHBIMH «CTSDK-
KaMu» MEXIy KoaryJIsiTaMu MpU N3HAYaJIbHOM
nuamerpe koarymnsatos 0,2-0,4 MM U 3Hepruu
m3nmyuenust 130-160 m/Ix/cM?. YuacTok koary-
JISILUH POTOBHULIBI COXPAHSIICS B BUJIE MTOIYIIPO3-
payHOro MATHA U B OoJiee OTAATEHHbIE CPOKHI
(1 rom). B cmyuae pazmepa koaryisara 0,5 MM u
sHepruu uznydeHus 150-160 m/Ix/cM?, a Tak xe
npu pasmepe koaryisata 0,2-0,3 MM 1 3Heprun
m3nyueHus oonee 170 m[x/cm?, TOMyTHEHHS Ha
porosuiie ObLTH O0Jiee BRIPAKEHHBIC U TPYObBIE.
L{enTpasibHast onTHYECKast 30HA OCTaBaIach UH-
TAKTHOMH B JIIOOOM peKUME U3IIyuYeHHs Ha TPOo-
TSOKEHMH BCero cpoka Habmogenus. Hu B on-
HOM ciIy4ae IpH oTaaIbMOIOrn4eckoM obcie-
JTOBaHHH I'J1a3 MTOAOIBITHBIX )KUBOTHBIX HE ObLITO
0OHapYXEHO MOBPEKICHUN PaITyKKH, XpycTa-
JIMKa, CeTYATKH M BOCHAJUTEIbHBIX peaKIuit
KaK B paHHUE CPOKHU I10CIIE ONepaliu, Tak 1 B
[I03/IHHE CPOKU — Yyepe3 6-12 mecs1ieB.

PesynbraTh! HccriegoBaHUM IO N3MEHEHUIO
ONTHYECKOHN CUIIbI POTOBHUIIBI KPOJIMKOB MOCIIE
Glass-Yb:Er JITK orpaxens! Ha puc.4.

Kaxk Bunno u3 tadmuns! 1, Glass-Yb:Er JITK
CIMOCOOHA YCUJIUTD ONTUYECKYIO CHITY POTOBHIIBI
MOJIONBITHBIX JKUBOTHBIX 4yepe3 1 mecsil mocrne
onepauuu B npeaenax 9,0 nntp, yepes 3 Mecsiua B
npenenax 5,0-6,0 nntp. Peppakumonnsiit ahdext
CTAOMIM3UPOBAJICS K 6-My MECAILY TOCNIe OIepa-
LY ¥ HE U3MEHSIJICS B TeueHue 12 Mecs1ieB.
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B skcriepuMenTe Obli1a 10Ka3aHa Cocoo-
HOCTb POTOBHUIIBI U3MEHSTh CBOIO KPUBU3HY U
MPEIOMIISIOLIYIO CHILY B pe3yJibTaTe J03Upo-
BAHHOTIO JIA3€PHOT'O U3JIyUYEHUS C JJIMHOM BOJI-
Hbl 1,54 MxM. B pe3ynbTaTe cokpalieHus KoJ-
JlareHa CTPOMBI POTOBULIBI HA JO3UPOBAHHOE
Jla3epHOE BO3/IEHCTBHE, CO3aBaIach CUIOBAS
30Ha MEXIY COCEIHUMU KOoaryJsiTaMH IO Ie-
pudepun poroBulibl, KOTOpas yMeHbIIaIA 11-
aMeTp nepudepruyeckoi yacTu poroBHIlbl. 3a
CYET 3TOT0 LIEHTpaJibHas 30Ha POrOBULbI TPU-
obpetana 6ojee BRITYKIYIO hOpMy, paauyc ee
KPUBU3HBI YMEHBIIAJCSA, a ONTHYECKas CHIIa
yBenuuuBajach. CTeneHb ycuiaeHus: pedpax-
UM PEryJIMpOoBaIach KOJIMYECTBOM KOATys-
TOB U MEPUJIMAHOB, & TAK)KE HHTEHCUBHOCTHIO
JIA3€PHOTO BO3AECHCTBU.

Bb110 ycTaHOBIIEHO, YTO MPHU UCIOJIb30-
BaHuU Glass-Yb:Er 1azepa sHeprus u3nydeHus
170-180 m/>x/cM? maeT caMblii MAKCUMAaJIbHBII
pedpakumonusiit apdext — 8,0 AnTp, HO TP
3TOM OKa3bIBaeTCsl CUJIIbHOE MOBpEeXIatolee
JIeCTBHE HA TKAHU POTOBUIIbI, YTO MPUBOIUT
B IOCJEAYIOLEM K IOMYTHEHUIO POTOBUIIBI.
Ha rpaduke (puc.5) BUIHO, YTO IHEPTHUS W3-
ayuenus 130 mIx/cm? naet pedpakiMOHHBIN
a¢dext He MeHee 4,0 ANTp MoOCIe onepalu,
OJIHAKO B MOCJIEYIOLIEM OH ObLI HeCTaOMIIb-
HBIM U CHUXajcsd B cpeaHeM no 2,0 anTp.
OHeprus u3nydenus B npeaenax 150-160 mIx/
cM? 1 quaMeTp amminkanuii 0,3 unm 0,2 MM —
HaunboJiee ONTUMAJIbHBIE TApaMeTPhI IS MO~
Jy4eHUs peppakIMOHHOIO pe3ysbTara B
cpemnreM 5,0 — 6,0 nntp. IIpu padorte B 3TOM
peXnMe OKa3bIBA€TCSI MUHUMAIbHOE TOBPEX-
Jarollee AeicTBUE Ha OKpY)Kalollue TKaHU
POTOBHMIIBI.

BriBoabl

1. DHeprus u3nydeHus B npeaenax 150-160
M/>x/cM? 1 muaMeTp J1a3epHOro Koaryisra 0,3
niu 0,2 MM SIBJISIIOTCS HanboJ1ee ONMTUMAaJIbHbI-
MU TlapameTpaMu Jyisi 6€301acHOTO MpUMEHe-
Hus Glass-Yb:Er nmazepa ¢ nnuHoi BoiHbl 1,54
MKM U TIOJTy4eHHsI pepaKIIMOHHOTO Pe3yIbTa-
Ta B cpenHem 5,0 — 6,0 amTp.

2. Pedpakimonnsrii a¢gdext JITK ompene-
JISIETCSl TUAMETPOM JIa3€pPHOTO KOaryisita u
SHEPreTUUYECKUMH MapaMeTpaMu JIa3epHOTO
BO3/ICHICTBHS HA POTOBHUILY.
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