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Jlazep Ha mapax eBponus (A = 1,76 Mkm)
C MOIIHOCTBHIO U3ay4yeHus 2,5 Br
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Jlaszepsl, uzmayyatone B MIK-o61acTt cnekTpa, aKTHBHO IIPUMEHSIOTCS B PA3JUYHBIX 00JACTIX HAYKH M TeX-
HUKH. B cBS3M ¢ 9TUM paclivpeHUe CHeKTPaJbHOTO [uana3oHa U ToiaydeHue agexrtnBHoil reHepaiun B MK-
o6acT — 9TO aKkTyasdbHas 3azada. OOBEKTOM HCCIeTOBAHUS SBJISETCS Jla3ep Ha CaMOOIDAHUYEHHOM Ilepexojie
aToMa eBpOIN ¢ JJINHOI BosHBI H3mydeHus 1,76 MkM. B Hacrosieil pa6ore mcciiezoBaHa BO3MOXKHOCTD ITOBBIIITe-
HUS BBIXOJHBIX ITapaMeTpPOB TaKOTO Jiasepa 3a CUeT YBeJMYEeHUS [JIHHBI aKTHBHON 30HBI Ia3opaspsiiHON TPYOKH
(T'PT). IlokasaHo, uTo yBequueHHe o6beMa paspsaAHOl TpyOku ¢ 157 1o 314 cM® Ipu cOXpaHeHUH YPOBHS MOIIHO-
ctu Hakauku 1200 Br mosBossier mobicuTh MomHocTh reHeparun u KIIJ[ sasepa BaBoe. Bmepsble Ha JMHUU
1,76 MKM MOCTHTHYTa CPEIHSS MOIMHOCTh u3iydeHus 2,5 Br. MaxcumanbHoe sHauenme KIIJ[ 0,3% mocturaercs
npu MormHoctu Hakauku 500 Brt. ITocse 100 u pa6oTbl sHepreTudeckme Xapakrepuctuku Eu+Ne-1azepa ¢ aKTuB-
Hoil 30H0it 06beMoM 314 cM’ IPOeMOHCTPHUPOBAIN XOPOIIYIO IOBTOPSAEMOCTD, UTO O3BOJIIET CIeJaTh BBIBOJ O BO3-
MOJKHOCTH JAJIbHEIIIEero yBeJnueHns JHePTeTHIeCKUX XapaKTePUCTHK U CPOKa CJIy:KObl aToro Jasepa. Jlasep ¢ Ta-
KUMI [lapaMeTpaMi MOKeT HCIOJIb30BaThCsl IIPH MUKPOOGpaboTke Matepuasos (usiydenue ¢ L = 1,76 MKM), a Tak-
JKe B AaKTUBHBIX ONTHYECKUX CHUCTEMAX, CBSI3AHHBIX C BH3yasusalueil GbICTPOIPOTEKAIONINX MIPOIECCOB.

Knatoueswie caosa: razoBbie Jla3epbnl, HK-HS}Iy‘{eHI/Ie, JlazepHasd reHepaiiysd, Ja3ep Ha Mmapax eBponud; gas laser,

IR radiation, laser generation, europium vapor laser.

BBeaenne

B mocresree BpeMst Bce GOIbIINI HHTepeC HauWHa-
10T BBI3BIBATh JIa3ephl Ha MapaX MeTaJJIOB, paboTaioliie
B 6ukHeM u cpegreM MK-amamasonax cmektpa [1, 2].
ITO CBS3aHO KaK C HCCJAeTOBAHUSIMH PabOThI TOH06-
HBIX MHOTOBOJIHOBBIX CHCTEM, TaK U C pelleHueM ITpaK-
THYECKUX 3aJ1a4, HAIPHMeDP CKOPOCTHOI BH3yaJn3aluu
B JaHHBIX AmamaszoHax [3]. Jlazep Ha mapax eBpomus
sIBJISIETCSI MHOTOBOJIHOBO# CUCTeMOM, u3jydaolieil Kak
Ha aToMe, Tak U Ha moHe [4, 5].

B Hactostiiee BpeMs TeHepallisl Ha aTOMe €BPOIHS
peanun3oBana Ha 12 aumHEAX 0T 1,66 10 6,06 MKM [6, 7],
a Ha MoHe — Ha 1recty JuHugX ot 0,664 mo 1,47 mxm [8].
HecMoTpst Ha Takoil MUPOKNii CIIEKTPaJbHBINA AUATa30H
U3JTy4eHNs], OCHOBHOe BHUMaHUe y/IeJIAI0Ch MCCIeJ0Ba-
HITI0 HOHHOTO Jla3epa Ha Mapax esporus 6p’ Py — 5d DY
¢ ammuoit BosHel 1,0019 MxM [9—11]. D10 06ycioBe-
HO TeM, 4TO B cpefie 6y(depHOTro ra3a reinsd BBICOKOTO
JaBJIEHUST TOSIBJISLIACh BO3MOKHOCTb peasin3alluid He-
NpepPLIBHON  CTOJIKHOBUTETbHOI TeHepamuu [12, 13].
Ha sToM mepexojie B HMIIyJIbCHO-TIEPUOMYECKOM pe-
’KuMe Tipu JaBienun 6ydepHoro rasza or 0,3 go 1 atm
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JIOCTUTHYTa MOITHOCTDb reHepanun 13 Br [14, 15]. B pa-
6ote [16] oTMedasoch, YTO HETOCTATKOM TAaKOTO Ja3epa
SIBJITETCSI CPOK €ro CJY:KObI B HECKOJBKO YacoB, UTO
0ODBICHAIOCh MeTaJIN3anneil KIOBeTbl, NIYHTHPYIOIIeit
pasp4n.

Wcmosib3oBaHne HeoHa B KauecTBe 6Y(epHOTO Tra3a
MO3BOJINJIO HaM B paboTax [17, 18] mosyunts reHepa-
U0 Ha HMOHE W aToMe eBpomnus B KpacHoi u UMK-
06J1acTaAX crekTpa. B MakcuMyMe MOIIHOCTH TeHepalun
OCHOBHAsI JI0JIST M3JIy4eHus1 Gblia COCPeIoTOYeHa Ha Ie-
pexozie y°Py 5 — a®Dy, , (L = 1,76 MxM). B takom pe-
KuMe Tasopaspsanas tpy6ka (I'PT) obbemMoM 157 cM®
MIPOJEMOHCTPUPOBaia CTabWIbHYI0 paGoTy B TedeHUe
nymrensHoro BpeMenn (Gosee 100 u). /TasibHeiiiee yBe-
JITYeHNe SHEPTeTHIECKUX XapaKTePHUCTHK TAKOTO Ja3epa
BO3MOJKHO 32 CUET YCHJIEHUS MOIMHOCTH HAKAYKH, MPU-
MEHEHHUSI CIIeIIHAJbHBIX CXeM BO3OYK/IEeHUs, I[03BO-
JISTIONIMX YMEHbBINATh [IJINTETbHOCTD NMITY/IbCa HAKAUKU
U yBeJUYHBaTh KpPyTu3Hy ero ¢dponta. Kpome 3artoro
MOKHO MacuiTabupoBaTh o6beM pabouero kKanama ['PT.
YIydilieHne XapaKTepPUCTHK B 3TOM CJIy4ae IMOJTBEp-
JKIAIOT Pe3yJIbTaThl, MOJyYeHHbIE C JIa3epOM Ha Tapax
Meau u ero rajorenuios [19, 20].

enb paboThl — U3ydeHUe BAUSHUSA Ha XapaKTepH-
CTHKH Jla3epa Ha IapaX atoMa esporus (A = 1,76 MKM)
yBenmm4yeHns ob6beMa axkTHBHON 30HBI I'PT 3a cuer ee
VIJINHEHUS.
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3KCHepI/IMeHTaJIbHaﬂ YCTaHOBRa

B aKcrmepuMeHTaxX HCHOJIb30BATACh YCTAHOBKA,
CXeMaTHYHO TOKa3aHHad Ha puc. 1.

I'PT nazepa ! mpencraBisiia co6oil Taszopasps-
HbIIl KaHasJ, o6pa3oBaHHbBIN KepaMIuecKoil TpyOKoil 5
BHyTpeHHUM auamerpoM 20 MM u aiauHoit 1000 MM co
CJI0EM TEIIOU30JIAIMOHHOTO TOPOIIKa 4, MOMeNeHHO-
To, B CBOIO ouYepeb, B BaKyyMUPYIOIIyI0 060J0UYKY 13
ONTHYECKN YUCTOTO KBapma. Ilo kpasgMm paspsiiHOTo
KaHa/la pACIOJOXXEeHbI 3JeKTPOAbl 6 B BHUJe IOJIBIX
UIAHAPOB U3 HUOOHs. KyCcOuKH eBpoIs pacroJiara-
JINCh paBHOMEPHO BJOJb pa3pAaHOro KaHama 5. Pas-
paa paboueit emxoctu Cy (730—200 u®d) vepes tupa-
tpoH u ['PT mpousBommn pasorpeB u BO36YKIeHUE
akTuBHOTO o6beMa. 3apsan Cy ocymectBisics ot WII
Yepe3 3apsSAHYI0 WHAYKTUBHOCTH L. B anextpmueckoit
cxeMe BO3GYKIEHUSI MCIOJIb30BAIACh 060CTPUTETbHAS
emkoctb Cp (165—220 nd). VMITyabchl HANPSIKEHUS
U TOKa PErdCTPUPOBANUCH [eIUTesNeM HampsukeHus 8
7 JaTINKOM TOKa 9, CHTHAJTBI C KOTOPBIX BBIBOJIIINCH
Ha ocimiorpad. Pesonatop ®abpu—Ilepo coctosin
U3 TJIYXOTO 3epKaja C AaNTOMHHUEBLIM IOKPBITHEM 2
U BBIXO/HOTO 3epKaja 3, MPeACTaBJANEro co6oil
KBaplleByIo ITACTHHKY. V3iaydeHue Jadepa HalpaBJs-
JIOCh Ha W3MEpHUTeJb MOIIHOCTH, KOTOPBIH pETrHcTpH-
pPOBaJl CyMMapHYI0 MOIIHOCTb reHepalu. C MOMOIIbIO
¢urpTpa 10 BRIgensTach muHUA TeHeparn 0,6645 MKM
U ONpeJessylach ee CpeJHsAsS MOIMHOCTh. C HOMOIIBIO
IIOBOPOTHOTO 3epKajia / H3JydeHUe Ja3epa MOIJIO Ha-
npaBsATbe Ha MoHoxpomarop M/IP-23. Pemerka mo-
HoxpoMaropa 600 JMHUII/ MM II03BOJISIIa OIPEAEIATH
JINHUW TeHePaIny 1o 2 MKM, a ¢ HOMOIIbI0 (hOTo3IeMeH-
Ta perucTpupoBanach GopMa HMIYJIbCOB TeHepaIliu.

PesyabTathl u 00CysK/IEHUE

B pa6orax [14, 15] uccrenoBanuch XapakTepu-
cruku I'PT-masepa Ha nmapax eBponus AHaMeTpPoM 2 cM
u amHoit 50 em (V = 157 em®), nanee mo texcry 06o-
3HaunM ee kak [PT1. Bour ompenesien amamna3oH oOII-
TUMaJIbHBIX YacTOT cjejoBatus umiyabcos (UCH),
KOTOPBIN COCTaBWJI TPU HAIIUX YCJIOBUSX BO3OYK/e-
Husg 7—10 xI'11. YcraHoBJeHO, 4TO 3HEPTOChEeM Jiazepa
CUJIBHO 3aBHCHT OT Hampsikenus Ha I'PT. HaGmomaet-
cd TPaKTUYeCKN JUHEHHBI pOCT BBIXOIHOIN MOITHOCTH
TIPH yBeJINYEHNH MOIIHOCTH HaKayKW. MOIIHOCTH Te-
Heparun 1,15 BT cooTBeTcTBOBaa MOIIHOCTH HAKAYKH
1170 Br ¢ YHCH 7 xI'u. Ilpu yBesudeHUu BKJAJbIBae-
Moii MoiHocTu 0 1300 BT MomHOCTD M3JIyueHUsT BO3-
pociaa o 1,4 Br.

C y4eToM 3THX 3KCIEPUMEHTANbHBIX Pe3yJIbTaToB
nanHa pabovero kanama Obuia yBesiumdena g0 100 cm,
IUAMeTP OCTaBUIM HpeXHHM. TakmM o6pasoM o6beM
AKTUBHOI 30HBI yBeJIMYUJICS B /1Ba pa3a — 10 314 oM’
Kak u B pa6orax [14, 15], B kagecTBe 6ydepHOTO Ta3za
MBI WUCIIOJb30BaJ HeoH ¢ pAaBjeHueM 15—30 Topp,
KOTOpPOe BBIOMPATOCH MCXOMAS M3 MAKCUMyMa MOIIHO-
CTH TeHepalui.

V3MeHeHNsT 2HEPTeTHUECKUX XapaKTePUCTUK Jia-
3epa mpu yseamdeHnn pabodero obvema I'PT2 (V =
= 314 cM®) 0coGeHHO XOpOMIO BUIHBI B CPAaBHEHUN
¢ TPT1 (puc. 2). Momnocts Hakaukuw IPT2 u T'PT1
6bLIa  OMMHAKOBOH, TmoOTpebJsseMas MOIIHOCTb OblLIa
OTpaHNYeHa BO3MOKHOCTSIMHU MCTOYHIKA MUTAH.

Kax BupHO M3 puc. 2, yBeamyenne ob6bema ['PT2
B [IBa pas3a IPHUBEJO K BO3PACTAHIIO MOIIHOCTH TeHe-
pauuu 6osee ueM Basoe (¢ 1,15 go 2,5 Br). IpmauHoit
3TOTO MO’KeT OBITh TO, YTO MOTEPU PabOUero BellecTBa

Oc1g

NIl

Puc. 1. Cxema skcnepuMeHnTanpHOIl ycraHoBku: / — I'PT; 2 — ruyxoe 3epkajio pe3oHaTopa; 3 — BBIXOAHOE 3€PKAJO PE30HATOPA;

4 — rennousosnupyiomuii mopomok ZrQO,; 5 — kepammueckas Tpy6ka u3 BeOy; 6 — anekTpoibl; 7 — IOBOPOTHOE 3epKasio; 8§ —

matunk HanpstkeHus Tektronix P6015A; 9 — matumk Toka Pearson current monitor; 70 — ¢duaptp C3C 26; T — tuparpon

TrM1-1000,/25; C; — pabouas emrocth; Cy — obocTputenb; L — 3apsamaHas WHAYKTHBHOCTH; IM — msMmepuresas MomrHocti Ophir

20C-SH; Ociy — ocrnorpad Le Croy Wave Jet 324; @3 — ¢dorosnement OK-19 wm JID/-2; M/IP-23 — MoHOXpOMATOD;
WII — ncToyHUK TUTAaHUS
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Puc. 2. Momusocts redeparuu [PT1 (touku) u TPT2 (kBazpaTsi)
B 3aBUCHMOCTH OT MOIIHOCTH HaKa4K{

TIPOUCXO/IAT TIPEUMYIIECTBEHHO W3-32 €r0 BbIHOCA Ha
Kpasgx akKTHUBHOTO o6beMa. [Ipu yBeluvYeHUU [JIIHBI
akTuBHOU 30HbI [ PT 3TH mOTEpH coXpaHAOTCS, a BHYT-
peHHHIT 06BEM BO3pACTaeT. YBeINYHBAETCS TaK Ke
U KOJINYeCTBO aKTHBHOTO BelllecTBa, T.e. o0beM. Bce
BMecTe, KaK HaM TIpeJICTaBJsAeTCd, paGoTaeT He TOJbKO
Ha yBeJWdeHNe MONIHOCTH TeHepalnd, HO U Ha CPOK
cJIy:K6bI Jiazepa.

XapakTepHbIM JIJIs1 MomIHOcTH reHepanuu ['PT2
SBJIIETCS TO, YTO TPH MOTPeOJIIeMBIX MOITHOCTSIX OHA
He TEePeXOJNT B peKMM HachilleHus, kak u B ['PT1.
CrenoBaTe bHO, yBeJWYeHWE BBOIMMOI  MOIIHOCTH
JOJUKHO TIPUBECTH K JaJIbHEHIEMY pPOCTY BBIXOIHOU
MOTITHOCTH JIa3epa.

Baxnoil xapakTepucTukoii Jiazepa SIBJIFETCS €ro
KIIZA. Hamu pesynbrarsl mokasbiBaor, uto Ajs [PT2
OH CyIeCTBEHHO BbIpOC H jgocTur 0,3% TpPU MOIHOCTH
Hakauku ~450—500 Bt (puc. 3). 1o 3HaueHNe CpaBHU-
Mo ¢ KII/] apyrux ja3epoB aToro kJacca.

Kak oTMeuasoch BbIle, WCCJIETOBAHUAM Ja3epa
Ha Tapax aToMa eBPONHA yesJ0Ch MaJo BHUMAHUS.
WaBectHbl paboTsl [7, 9], T/e n3ydeHbl XapaKTepUCTH-
KH JIa3epOB Ha TapaxX aToMa eBpOIusd, B TOM YHCJe Ha
nepexozne ¢ A = 1,76 mxM. B pa6ote [7] paccMoTpeHbr
nBe I'PT (mamee o6o3HaumMm mx kax [PT1* TPT2*)
co cjeylomuMu napaMmerpamu: auamerpsl 1,1 u 2 ¢,
mmma 50 (V = 47,5 cem®) u 46 eom (V = 144,4 cm®)
COOTBETCTBeHHO. /[T 9THX JIa3epOB TOJTyYeHBI MOIIHO-
cru msaydenus 1,65 u 1,95 Br ¢ KIIJ[ ~ 0,2%. Tlpu
9TOM He TOJHOCTBIO OMUCAHBI AJIEKTpUIeCcKre TapaMeT-
poI Bo36ykaennd ['PT, Taknwe kak HampsoKeHWe U TOK,
MOITHOCTh Hakayku u pabodasgs UCH gma TPT1*.
B kauectBe GydepHOro rasza WCIOTb30BAJCS TeJIil,
CyMMapHasi MOIIHOCTb H3JIy4eHus Oblia pacrpe/esieHa
Ha HecKoJbKHUX JuHuAxX (mepexomax). Hakauka ocyuie-
CTBJIAJIACh ¢ TIOMOIIBIO cXeMbI DBirtoMiistiiHa, 1mMo3BoJIsTTO-
Iieil OTONHUTEIBHO K PE30HAHCHOH 3apsiike BIBOE
noBbIcUTh Hampstkernne Ha [PT. B cBg3u ¢ atum un-
TEPECHO CPaBHUTH Pe3yJIbTAThl HAITUX WCCJIeOBAHMI
n paborel [7]. CTouT OTMETHTH, UTO YCJOBHUSA IKC-
TepruMeHTa He COBCEM COIOCTABUMBI, TIOCKOJBKY MBI
ucnoJib3oBain  OydepHbIli Ta3 HEOH U MAKCUMyM
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Puc. 3. KII/l Eu+Ne-1a3epa sasepa npu yBeanueHUH pabodyero
o6bema TPT co 157 (touxkn) mo 314 em® (kBagparsr)

MOITHOCTH TeHepalluu J[OCTUTAJICS UCKIIOYUTEJbHO Ha
muann 1,76 mxM. [IpuMensiach cxeMa HakaykKu Cc pe-
30HAHCHBIM 3apsoM paboueil eMKOCTH, HaNpsKeHHe
Ha WCTOYHMKE NUTaHus He mpeBblmano 7 KB (kxak ot-
Meyasoch BbIIe, 3HeprocheM Eu+Ne-71asepa cniabHO
3aBUCHUT OT aMILIUTY/Ibl HapsikeHus Ha TPT).

W3 nipeiocTaBIeHHBIX JAHHBIX MO BBIXOIHOI MOIII-
voctu u KIIJ[ TPT, uccrexyempix B [7], MokHO oIle-
HUTb UX Yy/leJbHble 3HepreTHYecKue XapaKTepPUCTUKIU.
Mg TPT1* umnynabchHas suHeprusg En, = ~ 180 m/Ix,
yaeabHast Eyy ~ 3,8 MK/[K/ oM TIpH  yeJbHON MOIII-
HOCTH HAKAYKH Py ~ 17,5 Br/cm®. TPT2* mnokasaia
caenyionne XapakTepucTuku: E, = 195 M/[)x, ynenn-
Hag Epg = 1,35 mxJK/cm® Ipu  yAeAbHOW P ~
~7,5Br/cv’. Jlna nmazepoB Ha mapaX MeTalIOB Xa-
PaKTepHO TO, YTO II0 PSAAY IPHYUH BBICOKHME MOUIHOCTU
reHepanun nonxydeHel B ['PT ¢ Gompmmm o6beMoM ak-
TUBHOI 30HBI, a MaKCUMaJbHbIE Y/eJbHbIE XapaKTepu-
CTHKH — ¢ MajbiM [21, 22].

Crnenyer ormeruth, yto I'PT1 u T'PT2* umeior
cxoxne o6bembl. [Ipu MomuocTu usnaydenust 1,15 Br
u yaeapHoit Py, = 7,4 Br/ cM® smeprus Temepaiuu
T'PT1 cocraBmma 143 M/Ik; TIpu MOIIHOCTU W3JIyYEHUS
1,4 Bt u yaenbHoil Py, = 9 Br/cM® sHeprusi resepa-
uun coctaBusta 200 M/[x. ITH 3HaYeHHUsT KOPPEJUPYIOT
€O 3HaueHUAMH, IonydeHHbIMU g I'PT2* C yuerom
yBesmyeHus: oO6beMa akTuBHOI 30HbI [PT2 B aBa pasa
ee ypenbHas Py, cHusmiace n0 3,8 Bt/ M, a Epm
mocturta 325 m/x. Ilpm atoM yzaenbHas aHeprus Te-
Hepauun a1 'PT1 u I'PT2 coxpaHsiiach Ha ypoBHe
1 Mx/Dx/cvC.

TakuM o6pa3oM, sHepreTHyecKue XapaKTePHUCTHU-
ki IPT co cxoxuMu o6beMaMu TIOKa3bIBAIOT MPUOJIH-
3UTEJIbHO O/INHAKOBBIE pe3yJIbTaTbl, NMPUYEM IpU pas-
JIMYHBIX YCJIOBHIX HaKauyku. ¥YBejanmdeHue obbema ['PT
[IPU COXPAHEHUU MOILIHOCTH HaKauKU IIPUBOJUT K yBe-
JIMYEHNI0 9HePTeTHYeCKNX XapaKTepHCTHK Ja3epa U Co-
XpaHeHUIo YAeJbHOI HEPTHH Ha OTpeieleHHOM YPOBHE.

OpHolt T3 OCHOBHBIX TIPOOGJIEM JIa3epoB Ha Tapax
METAJJIOB SBJISIETCS BOCIPOM3BOAMMOCTD ITapaMeTpOB
rerepanuu. Ha puc. 4 mokazana MOIIHOCTb TeHepaIun
I'PT2 B Havase uccienoBanus u mocae 100 4 paboTsl.

Jlazep Ha mapax espomusi (A = 1,76 MKM) ¢ MOUIHOCTBIO U3JaydyeHusi 2,5 Bt 337
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Puc. 4. Momnocts reneparuun Eu+Ne-nazepa (I'PT2) B Ha-
vyame skcmayatarmu (kBagpatbl) u mocie 100 4 paGoThr
(Touxm)

Buzano, 4TO TOCTE TPOAOKUTENBHON paboTHI Mapa-
MeTpbl IeHepallud IIPaKTUYecKU He M3MEeHMJIUCD, UTO
TO3BOJIIET CZeJaThb BBIBOJ 006 yBeJWYEHHN CpOKa
cIy:X6bI aKTHBHOTO ajeMeHTa. /[aHHBIH Bompoc BechbMa
aKTyaJieH IS Ja3epoB, M3aydaionmx B 6amxHeil K-
obaactu cmekrpa (Ha mapax eBporus, Gapusi, KaJib-
s, crponus). HeGolbInoii ¢/IBUT Hava a TeHepalun
OTHOCHUTEJIHHO MOIIHOCTH HAKAYKH MOKET OBITh CBSI3aH
C YMeHbIIEHHEM KOJHYeCcTBa paboyero BellecTBa —
€BpOIIMS — 3a CYeT ero BBIHOCA B XOJIOJHbIE 30HBI.

3akjaoueHne

B pa6ore BmepBble MOKa3zaHa BO3MOKHOCTH IIO-
BoimeHud MomrHoctu reHepamuun u  KIIJI Eu+Ne-
Jlazepa C JAJUHONW BOJHBI TeHeparuu 1,76 MKM 6oJiee
yeM B JIBa pasa NpU yAJUHeHHHU akTuBHOW 30HbI ['PT.
O6beM 'PT-masepa Boipoc ¢ 157 mo 314 cm® 3a cuer
yBeJUUEHUs JJIMHBI Pa3psaHOTO TpoMexyTKa. Ilpu
MOIHOCTH Hakauku 1,2 kBT BBIXOAHAs MOIIHOCTH Jia-
3epa jgocturia 2,6 Br, yBesnueHie MOITHOCTU HAKAYKU
o 1,4 kBTt npuBesio K pocTy MOIIHOCTU reHepaluu [0
2,75 Br. Maxkcumaububii KIT/[ cocrasur 0,3% mpu
morpebigemoit MomHOcTH 450—500 Br. VMmmysabcrag
9Heprusd TIpU M3MeHeHNH o0beMa yBeIndmiach co 143
o 325 M/[>k TIpu coXpaHeHUN CBOETO Y/eJIbHOTO 3Ha-
uenng nHa yposHe 1 Mk/[x/cM’. CpaBHenue sHepreTi-
yecknX xapakrtepuctuk FEut+Ne-nmazepa ¢ akTuBHOU
3oHOil o6beMoM 157 cM® u 144,4 cM®, TOJTyYeHHBIX
paHee B pa6ote [7], mokasaniu cXoxKie pe3yaIbTaTbl IIPU
V/IeTbHBIX MOIIHOCTAX Hakaukn 7—9 Br/cm®. Ilocie
6omnee 100 9 skcrUTyaTanuy BBIXOAHBIE apaMeTpbl [ PT
M3MEHWINCh HE3HAUYUTENTbHO, YTO TO3BOJISIET TOBOPHUTH
06 yBeMWYeHWH CPOKA CJIYKOBI Jiazepa TPHU HATUIHH
JIOCTATOYHOTO KOJIMYeCTBA pPabouero BellecTBA B aK-
tuBHOIl 30He ['PT.
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IR lasers are widely used in various fields of science and technology. In this regard, expanding the spec-
tral range and obtaining effective generation in the IR is an urgent task. The object of our study is a laser
based on the self-terminating transition of Eu atom with a radiation wavelength of 1.76 pm. In this work, we
investigated the possibility of increasing the output parameters of such a laser by increasing the length of the
active zone of the gas discharge tube (GDT). It is shown that increasing the volume of the discharge tube from
157 to 314 cm® while maintaining the pump power level at 1200 W makes it possible to double the output
power and laser efficiency. For the first time, an average radiation power of 2.5 W was achieved at the 1.76 pm
line. The maximal efficiency of 0.3% is achieved at a pump power of 500 W. After 100 hours of operation, the
energy characteristics of the Eu+Ne laser with an active zone volume of 314 cm® demonstrated good repeatabi-
lity, which allows us to conclude that it is possible to further increase the energy characteristics and lifetime
of this laser. The results of the work can be used in microprocessing of materials, as well as in active optical

systems associated with the visualization of fast processes.
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