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PACS

HenpepbiBHasi renepanust uzjayvenusi ¢ 4 = 1.54 Mmxm

HA UTTEpPOMH-IpPONEBOM CTeKJIe

H.E.Anekcees, JI.O.bpimeBckas-Kononko, N.JI.BopoobeB, A.A.U3binees, I1.1.CanxoBckuii
Continuous generation on the ytterbium-erbium glass under lamp pumping for the first time is received.

Bnepevie noayuena nenpepvléna 2eHepayuA Ha ummepouti-apouesom cmex.ie ¢ AamMno8oil HaKauKoli.

Katouesvie caosa: ummepouii-spouesoe gocgammoe cmex.io, 3poueswvlii aazep, HenpepoieHA s 2eHePayus.

1. BBexenne

HecMoTpst Ha MPUBIEKATENBHOCTh IPOMEBBIX CTEKOJ C
TOYKM 3PSHUS TeHepauy Ha 0€30MaCHOW JJIsl 3peHHUs IJTHHE
BOJIHBI, OHHM JIOJITO€ BPEeMSs HE MPEICTABJISJIN UHTepeca JJIs
pa3paboTUUKOB JIa3epHBIX MPUOOPOB U3-3a HU3KOHU 3Pdek-
THBHOCTH TeHepanuu. CHTyanusi M3MEHWJIACh MOCje TOTO,
Kak ObUTa ToOKa3aHa BO3MOXKHOCTH PE3KOTO MOBBIIICHUS
3(hPEKTUBHOCTH TeHEpaIMd B 3pOMEBBIX CTEKJAX 3a CYeT
BBEJICHHSI JIOTIOJTHUTEJILHOTO CEHCHOMIN3aTopa — HOHOB
TpexBaJjieHTHOro xpoma [1, 2]. B ganbHeiieM yganock noi-
HaTh KITJ] 3pOueBbIX ja3epoB C JIAMIOBOW HAKA4YKOW 10
4.5 % [3]. OmHako Bce 9TO OTHOCHUTCS K Ja3epaM, paboTaro-
UM B UMITYJILCHOM pexuMme. UTo Kacaercs HelpepbIBHON
TeHepaly, TO OHa CTajla BO3MOXHA JIMIIb B IOCJIEIHEe
BpeMs OJiaroapsi CO3AaHHUIO CEJICKTUBHBIX NCTOYHUKOB Ha-
Ka4K¥ — MOJIyMpOBOTHUKOBBIX In—Ga — As-nuo/oB. B utore
B HACTOSIILIEe BPEeMSI CO3JaH LEJbIN PsAI JIa3epHbIX MIPHOOPOB
Ha 9pOMEBOM CTEKJIe KaK ¢ JJaMIIOBOH, TaK W C TUOIHOM Ha-
KaYKol, pabOoTAIONINX B IMANIA30HE PEKUMOB OT € IMHIYHBIX
HUMITYJIbCOB JI0 HEMPEPHIBHOM T'eHEPALIUY C SHEPTUCH B UMITY-
JIbCE OT HECATKOB MMKPOJDKOYJICH 1O HECSITKOB IKOYJIEH;
BO3MOJXHA paboTa B peXUME MOAYJISAIUN TOOPOTHOCTH.

Lenp Hacrosiei paboThl — MPOJEMOHCTPUPOBATH J10-
TOJTHATEIbHBIE MOTEHIUATBLHBIE BO3MOXHOCTH 3pOHEBOTO
CTeKJ1a, & IMEHHO TOJIyYHTh HA HEM HENPEPHIBHYIO TeHepa-
IIUIO TIPU JIAMIIOBOI HaKayKe.

N3 6oublIoro umcja M3BECTHBIX B HACTOSILEE BpeMmsi
AKTHBHBIX CpeJ] MPAKTUUECKAN HHTEPEC JIs1 CO3JAHMS HeTpe-
PBIBHBIX JIA3€pHBIX KICTOYHUKOB C JIAMIIOBOW HAKAYKOH Tpe/-
CTaBJISIFOT TOJIBKO KPUCTAJLITBI A TFOMOUTTPHEBOTO IpaHaTa C
HeomuMoM. [TombITKa ke pean3oBaTh ITOT PeXUM Ha (oc-
(baTHOM HEOMMOBOM CTEKJIE U3-3a €r0 HU3KOH MeXaHuyec-
KO MPOYHOCTH HE YBEHYAJACh YCHEXOM, a TIeHepauus,
TOJIyYeHHAs] Ha CHUIMKATHOM HEOJMMOBOM CTEKJIE, XapaKTe-
pu3yercss OUeHb HU3KMMU JHEPTeTUUECKUMH TapaMeTpaMu
(KTL pasen 0.02 % —0.1 %) [4].

CyIIECTBEHHBIM MOJIOXUTEIBHBIM (PAKTOPOM, OTIPAB/IbI-
BAIOIIUM IOTBITKY MOJIyYeHUS! HEMPEPBIBHOM TeHepaly Ha
3pOMEBOM CTEKJIE, SIBJISICTCS OOJIBIIIOE BpPEMs JKU3HH METa-
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CTaGMIBHOTO yPOBHS *I)5 /2 MOHOB 5p0Ms — CBbILIE 8 MC.
OpmHako TpexypoBHEBAs CXeMa TeHepaIiy, HAPSIY C HU3KOU
10 CPaBHEHUIO C KPHUCTAJJIAMHU TEILIONPOBOJHOCTBIO U
MEXaHUYECKOH MPOYHOCTHIO, MOKET CBECTH 3TO MPEUMYIIIEC-
TBO K HyJI10. IToaTOMY OXXUAATh MOJIYYEHUS] XOPOLLUX SHEP-
TeTHYECKUX NMAapaMETPOB JIa3epoB Ha IpOUEBOM CTEKJe, TaK
JKe KaK U Ha APYTUX CTEKJISIHHBIX CpelaX, B PEKUME Herlpe-
PBIBHOM TeHepaIy He IPUXOAUTCS.

2. JlazepHas cpeJa M aKTHBHBI 3JIEMEHT

IMpexae Bcero HEOOXOAMMO OBLIO ONpPENEIUTh OITH-
MaJIbHbIC KOHIICHTPAIIUU AKTUBATOPOB — MOHOB UTTEPOUSI 1
9pbus. CoakTUBAIMS HOHAMH XpOMa B 3TOM CJIy4ae MOJHO-
CTBIO UCKJIFOYCHA, T. K. TOJbKO 60 % MOTJIOIEHHON HOHAMU
XpOMa MOIIIHOCTH MEPEIAETCS] HOHAM 3P0, a OCTaBIIASACS
4aCcTh UJET HA HArpeB aKTUBHOTO 2sieMeHTa (AJ). Kpowme To-
ro, U3-3a 0OJIBIIOTO CTOKCOBA CABUTAa (MAKCUMYM IOTJIOLIE-
mus Cr’t — ma A = 660 mM, a TeHepanus — Ha A = 1554 HM)
TIOSIBIISIETCS TOTIOJTHATEIbHBIN MOIITHBIN HCTOYHHK TETLIOBBI-
JICJICHUSI.

UYto KacaeTcsl KOHICHTPAIUY NOHOB UTTEPOUS, TO ee He-
00X0IMMO BBIOMPATH KaK MOXHO OOJIbIIIEH KaK JJIs1 YBEJIH-
ueHU st KO3(D(UIUCHTA MOTJIOICHHS U3JTyYCHHU ST JITAMIIBI, TAK 1
JUIs OBBIIeHUST 3D (HEeKTUBHOCTH Tiepenayn MOTJIOEHHON
3HEPTUU OT HOHOB UTTEpOUs K MoHaM 3pousi. Panee [5] 6b110
noka3ano, uto jisi uaBepcuit (0 — 0.1) Ng,, XapaKkTepHBIX 1151
HEIPEPBIBHOTO PEXMMa reHeparuu, Qe THBHOCTh Imepe-
JIaYd SHEPIMH B Tape UTTEPOUil — 3pOuii CTAHOBUTCS Mak-
CUMAJIbHOIM TIPH KOHLEHTPALMM MOHOB MTTepbms 2 x 102!
CM ™3 U IPAaKTUYECKM HE MEHSETCS BILIOTH O MaKCUMaJIbHO
BO3MOXHOTO uIsi (pocaTHOro crekia 3HaueHus 4 x 107!
cM ™3, B TO BpeMsl Kak Il PeKMMa HAKOTIJIEHUS SHepruu (B
ciyyae MoayJsiusi qoopotHoct) npu uHBepcuu (0.5—
0.8)Ng; ONTUMANBHON SIBJISIETCS] KOHIEHTPANUST MOHOB UT-
Tepbus (2—2.5) x 10> cm3. B mamem ciyuae dakTopamu,
OTPAaHUYUBAFOIIMMHE KOHIICHTPAIIUIO HOHOB UTTEPOUS 3HAUE-
muem 2.2 x 102! em ™3, sBistroTest:

— TEeXHOJIOTMYHOCTh CHHTE3a CTEeKJa (IIPU BBICOKOW KOH-
LHEHTPAIMU HOHOB UTTEPOUST PE3KO BO3PACTACT CKIIOHHOCTh
CTeKJIa K KPUCTAJUIA3AIINN);

— eJIaHWe OTPAaHUYUTh TEPMOOITHYECKYIO TOCTOSIHHYIO
W 3nauenunem (30—40) x 107 K1 ;

— COXpaHECHHE MaKCHUMAaJIbHOM it (hochaTHBIX CTEKOJI
temonposogaoctd Ay = 0.7 — 0.8 Br-m LKL,

IMocenuue aBe BEIMYMHBI KpAlHE BAXHBI JIsI peasin3a-
[IUH pekrMa HelpepbIBHOU reHepanuu. [lapamerp W ompe-
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JieNsieT Pa3HOCTh ONTHYECKUX MyTeH Op AJIsl TOUEK CeUeHUs, B
KOTOPBIX TEMIEPATYPHI pa3IndaroTcsi Ha 87 COTJIACHO MPO-
CTOMY BBIPaXEHUIO

dp = LWST, (h

rae L—amuaa AD. Takum o0pa3om, B cTekiax ¢ 6osbimmm W
Oynetr oOpa3oBBIBATLCS CHIIbHAS TEIJIOBAS JIMH3A, YTO CO3-
JTaCT MPOOJIeMBI TIPH MOJYYSHUN HENMPEPHIBHON TeHEpAIIHH.
TemnonpoBoIHOCTb OIPEAEIIET Iepena TEMIEPATyP MeX-
1y HeHTpoM AD 1 60KOBOU MOBEPXHOCTHIO. [{J1s1 ycTaHOBUB-
LIETOCS CTALMOHAPHOTO PEeXMMa BBIPAXKEHUE IJIs ITOTO
nepenaga UMeeT B

2
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TJ€ ¢ — MOITHOCTD TEIUIOBBIACICHUS B €IUHULE O0BEMA; I —
pamuyc AD.

TenonpoBOIHOCTD Ay, onpefesisisi 87, OKa3bIBAET BJIUS-
HUE TakKe M Ha BEJIMYMHY TEILTOBOM JHMH3BL. OHAKO erle
6oJiee CyIIECTBEHHO BJIMSIHUE A, C TOUKU 3PEHUS MEXaHUYec-
kol mpounoctu AD. Tak kak nepenaj remnepaTtyp oOycia-
BJIMBAET BOSHUKHOBEHHE B AD MEXaHMYECKHX HAIPSDKEHUH,
KOTOpBIE TIPU TMPEBBIIEHAN MPOYHOCTU CTEKJIA TMPUBOISAT K
paspyiennto AD, TO HEOOXOIUMO CTPEMUTHCS K MAaKCH-
MaJIbHO BO3MOKHOMY 3HAYECHUIO .

ITorck KOMIPOMHUCCHOTO COCTaBa, YAOBJIETBOPSIOLLETO
W3JI0KEHHBIM BBIIIIE TPeOOBAHUSAM K W u Ay, 1axe ISl Heo-
IUMOBBIX CTEKOJI SIBJISIETCS KpallHE CJIOKHOM 3ajavei, a
HEOOXOIMMOCTh B Cilydyae 3pOMEBOrO CTEKJId BBOIUTH HE
menee 20 % (BeCOBBIX) OKCHIa UTTEpOUS ele OoJiee CyKaeT
moJie Ui MaHeBpa. B pe3ysibTaTe Mbl OCTAHOBUJIMCH Ha
COCTaBe CTEKJIA, BKJIIOYAIOIIEM B €eOsl OKCHIBI IIEJIOYHBIX
METAJUIOB U AJTFOMUHHMSI C TEXHOJIOTMYECKUMU 1o0aBkamu. B
CBSI3H C T€M, UTO HaIllleil 1eJIbio OBLIO MOJTydeHNe HelPephIB-
HOW TeHepalnu, OCHOBHOE BHHMAaHHE YJIEJISLIOCH olectiede-
HUIO BBICOKOW MEXaHUYECKOMN MPOYHOCTH CTEKJIA, TIOCKOJIbKY
IJIaBHBIM Ha NEPBOM 3Talle ObLIO JOCTUXKEHHE Iopora re-
Hepanuu. PacueTHble 3HAYSHUSI OCHOBHBIX TAPAMETPOB CTEK-
JIa TO LIMXTE TAKOBbL Ay = 0.75 Br-m K-, W =40 x 10”7
K-, nuHelHbii K03()(QUIMENT TEPMHUIECKOTO PACHINPEHUS
a=80x 107" KL

IIyTeM 4YHMCIEHHOTO pEILIeHUsI CUCTEMbl KMHETHYECKUX
ypaBHeHMI OblLta HaiieHa HeoOXoaumasl ISl JOCTUIXKEHUS
mopora reHepanyuyu MOUIHOCTh HAKAYKH, MOTJIoleHHass AD
MaMeTpoM 2.7 MM, B 3aBUCHMOCTH OT KOHIIEHTPAIINY HOHOB
3p6wus (puc.1). Pacuet mpoBouIICS IS JTTMHBI BOJTHBI HAKAY-
ku 975 HM, SBJISIOMICHCS TMEHTPOM €OUHCTBEHHOU MOJIOCKHI
HOTJIOIEHUSI UTTepOus (AHTEHCUBHOCTH MOJIOC MTOTJIOLIECHHS
HMOHOB 3pOus NpH ero padoueil KOHIEHTPAIUU, HE MPEBbI-
raroreit 1 x 10 cM 3, cTOJIb MaJIBL, YTO IMH MOKHO CMEJIO
npenedpeyn). Mcxoast 13 UMEIOLIErocsl B HAJIMYUHA OCBETH-
tenst s jgamnsl MHII-3/75, B pacueTte mcnoJib3oBajach
mimHa AD, paBaas 80 mm. [Topor renepanum onpenessics
KaK MOMEHT JOCTH)XEHHUS B JIa3epHOU cpeJie IMHEWHOTO KO-
spdummenta yemnenns kg, = 0.0045 cm~!, xoTopsri 06yc-
JIOBJIEH Pe30HATOPHBIMU moTepsmu k, = In(1/Rou)/(2L),
rae Rour — K03 unumeHT oTpakeHus BHIXOTHOTO 3epKalia,
paBHbIii 96 %, L = 75 MM (OCBellIeHHAS YacTh), 1 HEAKTUB-
HBIMH TIOTEepsMHU k, B AD M HEOCBEIICHHBIX y4acTKax, MPH-
MBIKaIOUWX K Topuam. IIpeamnonaranock paBHOMEpPHOE MO-
TJIOIICHUE HAKAYKH 110 AMaAMETpy U JAyHe AD.

U3 puc.l BUAHO, YTO MUHUMAJIbHAS TOPOTOBasl MOTJIO-

Py, (Br)

220
180
140

100 |

60 1 1 1 1
0 0.5 1.0 Ner (10" em73)

Puc.1. PacueTnasi 3aBUCUMOCTb TOPOTOBOI MOIIHOCTH HakKayku Py, OT
KOHIIEHTPAIINA MOHOB 3poust N, [t AD pasmepom 2.7 x 80 MM n
Rout = 96 %.

HIEHHAas MOLIHOCTh HAKAYKU COCTABJIAET 76 BT pu KOHIEHT-
paruu noHoB 3p6us (0.3-0.5)x 10! cm~3. Ha ocHoBaHum
HOJIyYEHHBIX JAHHBIX MNP BAPKE B CTEKJIO OBbUIA BBEIEHBI

HOHBI 3p6us ¢ KonnenTpanuei 0.4 x 101 ecym3.

3. DKcnepuMeHT

BbuT NCTIOIB30BaH OCBETUTENb THUMA «IUIOTHOHM yIaKOB-
KH», KOTOPBIH MpeACcTaBIIsI COO00M mocepeOpeHHY 0 KBapIie-
ByIO TpyOKy aumameTrpom 10 MM ¢ CHMMETPHUYHO PaCHOJIO-
KEHHBIMH B Hell AD ¥ J1aMIo#i. DTa KOHCTPYKIUS KPENUIach
B METAJUIMYECKOM KOXYXe M OXJaXIaJach MPOTOYHOU THUC-
THWIMPOBAHHOM BOJOM C pACTBOPEHHBIM B HEM XPOMITUKOM.
CKOpOCTh IPOKAYKH cocTaBisia 3 ji/MuH. HeoOxoanmocts
WCIOJIb30BAHUSI MMITYJIbCHOM KceHOHOBOHM Jsammbl MHII-
3/75 B kayecTBE HEMPEPHIBHOTO UCTOYHNKA HAKAYKH OOBSIC-
HSLJIACh TE€M, YTO CIIEKTP U3JIyUCHUS NIMPOKO MPUMEHSIEMbIX
JUISl HAKAYKU HEOJMMOBBIX JIa3€POB AYTOBBIX KPUITOHOBBIX
Jlamn (JiuHuM niepexonoB Kr pacnosioxensl B obyiactu 750 —
900 HM) He COBHAAAET CO CHEKTPOM HOTJIOMIEHHS HTTEPOHS
(900—1000 uM). AD mmuHOW 80 MM OBUT MEXaHHYECKU
CKpYIJIEH 10 AuaMeTpa 4 MM, a 3aTeM IMyTeM XHUMHUYECKOTO
TPABJICHUSI €T'0 IUAMETD, 32 UCKIFOUEHUEM YUYACTKOB JIMHON
5 MM, IPUMBIKAFOIIMX K TOPIAM, ObLIT YMEHBIIIEH 110 2.7 MM.
Jmuaa pezoHaTtopa, 0Opa30BaHHOTO ITIOCKHM BBIXOTHBIM
3epkajioM ¢ ko3pdunueHToOM oTpakeHus 96 % M CMEHHBIM
TJIYXUM 3€pPKaJIOM, COCTaBJIsijIa 22 cM.

Kak oTMeuanocs Bblllle, IpU Harpese o1 BO3eHcTBUEM
Hakaukun B AD obOpasyercs TeruioBas juH3a. Js crammo-
HAapHOTO PeXHMa MpU OJHOPOTHOW Hakauke B AD ycrana-
BJIMBAETCS] CAMMETPUYHOE OTHOCUTEIHLHO €0 OCH paclpese-
JICHHE TeMIIepaTypbl, YTO MPUBOJUT B COOTBETCTBUU C BbI-
paxenreM (1) K BOSHUKHOBEHHIO B AD cepruueckoil JTUH3bI
6e3 acrurmatuzMa. OTcrofa NpeaCTaBIIsSeTCs ECTECTBEHHBIM
MONBITATHCSI KOMIIEHCHPOBAThH KPUBU3HY JIA3€PHOTO PE30OHA-
TOpa C TOMOIIBIO BBITYKJIOTO 3€pKajia C COOTBETCTBYIOIINM
paamycoM KpUBU3HBL.

JJis 3TOR 1eim MbI TOOYEPETHO YCTAHABJIMBAJIU B Ka-
Y4eCTBE IJIYXOT0 3epKaJia MIIOCKOE U BBIMYKJIbIe ChepruuecKre
3epKajia ¢ paamycoM KpuBHM3HBI 2 U 1 M. B ciyvyae mepBbix
IBYX 3€pKajl TeHepaIuio MOJIy4YuTh He yaajiock. Ha puc.2
MPUBEJCHBI PE3YJIbTATHI, TOJyYeHHBIE IPU UCIIOIH30BAHUU
BBIIYKJIOTO TJIYXOTO 3epKalia ¢ paJuycoM KPHBH3HBI | M.
PacxoaumocTb uznyuenus npu toke 12.5 A 6buta paBHa 10
Mpan. ITydok u3iydeHus: Ha BBIXOJHOM 3€pKajle UMeJI Aua-
METP OKOJIO 1 MM.

IToporoBast MOITHOCTb HaKaykd Py, cOCTaBISIA OKOJIO
1050 Bt (mpu Hanpspxkenun Ha samie npuMmepHo 100 B). Bei-



HenpepbiBHas renepanus u3ayuenusi ¢ 4 = 1.54 MKM Ha UTTEpOUii-3pOUEBOM CTEKIIE 3

P, (MBT)
120 +

100
80

60 +

40

20 1 1 1 1 1 1
11.0 115 12.0 12.5 13.0 J(A)

Puc.2. DkcnepumeHTaIbHAS 3aBUCUMOCTb MOLIHOCTU TeHepauu Py oT
TOKa J uepes JlaMiry.

YHCJICHHBIN C YYETOM 3TOTr0 KO3 PHUIHMEHT npeodpa3oBaHus
1, STCKTPUUCCKOM MOIIHOCTA HAKAYKH B IOTJIOLICHHYIO AD
ONTHYECKYIO MOIIHOCTb, MOJIY4aeMBbIil IeIeHHEM PacUeTHON
ONTUYECKON MOIIHOCTU (puc.l) HA peasibHYyI0 MOPOTOBYIO
MOIIHOCTH HaKaykw, paBeH 7.2 %.

K coxanenuto, ycaoBusl 3KCIepUMEHTa ObUIH TaJIE€KH OT
UACAJIbHBIX U HE MO3BOJIMJIM MOJIYYUTh UHTEPECHBIH C TOUKU
3peHHs IPAKTUYECKOT O MPUMEHEHHS Pe3yIbTaT. Bo-nepBhIX,
OTpaXxaTesib TUNA «IUIOTHOHM yIMaKOBKM» M3-32 MaJICHHKOTO
paccTosiHAS MeXay AD W JTaMIoil co31aeT OYeHb HEPABHO-
MEpHBII HarpeB AD MO CeYEeHHIO, YTO HAPSAY ¢ POTOYIpY-
ruM 3(pHexToM, BOSHUKAFOIIMM H3-32 MEXaHUYECKUX HAPSI-
KEHUH, TPUBOAUT K aCTUTMATU3MYy U abepauusM, KOTOpbIe
HE MOTYT OBITb CKOPPEKTUPOBAHBI C IIOMOIIBIO BLITYKJIOTO
chepuueckoro 3epkaia. M3-3a 3Toro renepanusi IpoUCXoIuT
TOJILKO B HEOOJIBIION NEHTPabHOW YacTu AD AuamMeTpoM
1 mM. Bo-BTOpBIX, 006J1aCTh YCTOWYMBOCTH PE30HATOPA OKa-
3aJ1ach CIUIIKOM y3Koii. [103TOMy (haKT TOCTHKEHUS MOIII-
Hoctu renepammu 120 MBT ciegyet paccMaTpuBaTh HCKIIIO-
YATEIHHO KaK MEPBYIO IEMOHCTPAILUIO PEXUMA HEMPEPHIB-
HOW reHepanuu.

IIpencraBuseT UHTEpPEC OLIEHUTh HA OCHOBAHMH MOJTyYEH-
HBIX 9KCHEPUMEHTAJIbHBIX JAHHBIX MAaKCUMAJIbHO JIOCTUXKH-
mble KIT[I nasepa 1, ¥ MOIIHOCTb I'€Hepalud, KOTOpPbIE
MOTJIM OBl OBITh MOJIYYEHBI B TaKOM A, eciiu Obl yJIaJIOCh
TOJTHOCTBIO YCTPAHUTh PE3OHATOPHBIE MOTEPH, BbI3BAHHBIC
TEPMOONTHYECKUMHU UCKAKECHUSIMU.

Bripaxenne s KII[ maszepa n,, B ciydae 3pOneBoif

AKTUBHOH Cpebl MOXET OBbITh IOJIyYeHO U3 U3BECTHOTO CO-
OTHOIIIEHHUSI, TPUBEIEHHOT O, B YaCTHOCTH, B [6], mpu JOTOJI-
HEHUM ero Ko3puireHToM, XapakTepu3yronmm 3pGHexTrB-
HOCTb IepeIatunl SHePTUU BO30YKACHNUS OT HOHOB UTTEPOUS K
HOHAM 3pOus :

Mas = PE/PP = (] - Plh/Pp)r’prlmnskpklha (3)

rae g = 976/1535 = 0.63 — xo3bdunueHT, onucCHBArOIMIT
CTOKCOBBI ITOTepH; 1, = 0.6 — 3(PeKTUBHOCTD NEpegavu uo-
HaM 3pOUs MOTJIONICHHON MOHAMH HTTEPOUS MOIIHOCTH
HAaKAa4YK{ TPU MOPOTOBOM MHBepcHH. [l MOIIHOCTH Ha-
kadka P, = 1800 BT, koTOpas Oblja JOCTUrHYTa B 9KCHEPH-
MEHTE U KOTOpyto AD ObLI CITIOCOOCH BBIJACPKUBATH 0€3
paspymenns, u3 (3) momydaem #,, = 0.67 % u MOIIHOCTH
reaepamyun P, = 12 Br. IIpu 3ToM npennojarajiock, 4To Mo-
riomaemMoe AD H3JIyyeHUe HAKayKd PaClpeeieHO paBHO-
MEpHO IO BCEMY CEUEHHIO M B T€HEpAllUU y4acTBYET BECH
00beM AD.

4. 3akouenue

TakuMm 006pa3oM, B HACTOSIIIEH paboTe BIepBbIe MPOIe-
MOHCTPHUPOBAaHA BO3MOXHOCTb pEaJM3alii HEMPEePBIBHOM
reHepanuu Ha 3pOoueBoM crekiie. [IpoBeieHHBIC OIEHKH IMO-
Ka3bIBAIOT, YTO MPH UCTIOJIB3pBaHUA (HOcHATHOT O IPOHEBOTO
CTeKJIa MOXHO TMOJIYYUTh BBIXOJHYIO MONIHOCTH 10 12 BT
st AD pasmepom 2.7 x 80 Mm. OHAKO [T 3TOTO HEOO-
XOIMMO PEUIMTh KpalHe CIIOXKHYIO 3a/1ady [0 YJIyYIICHUIO
TEPMOONTHIECKUX XaPAKTEPUCTUK CTEKIIA.
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