AxrtyanbsHble npobsiemsl sHepretuku. CHTK 70

VIK 621. 3

JIABEP

Xapkesuu U. B.
HayuHplif pykoBoAaUTENb — CTApIINi IIpenoaaBaress 3eieHko B. B.

Jlazep, HCTOYHHK DJIEKTPOMATHUTHOTO H3JIyYEHHS BHIUMOIO, HH(PPAKPAaCHOTO U
yIbTPaduOoIETOBOrO TMANa30HOB, OCHOBAaHHBIN HA BBIHYXJICHHOM H3JIyY€HUU aTOMOB U MOJIEKYI.
CrnoBo "mazep" cocraBneHO M3 HadadbHBIX OyKB (a0OpeBHarypa) cioB aHrmickoi ¢passr "Light
Amplification by Stimulated Emission of Radiation", uro o3Ha4aer "ycuieHue cBeTa B pe3yJsibTare
BBIHY)XJCHHOTO n3imydeHus". IlepBeiii nasep Obut co3man B 1960 romy- u cpasy Hadanoch OypHoe
pa3BUTHE Ja3epHON TEXHUKU. B CpaBHUTEIBHO KOPOTKOE BPEMs IMOSBUIUCH DPA3JIMYHBIC THUIIBI
Ja3epOB M JIA3€PHBIX YCTPOMCTB IIPEIHA3HAYEHHBIX JUIsI PEIICHUS KOHKPETHBIX HAy4YHBIX U
TEXHUYECKHX 3aj1au.

Jlazep - uctounuk cera. [lo cpaBHEHHIO C APYrUMH HCTOYHMKAMHU CBETa Jja3ep oOyagaer
PSIOM YHUKAIBHBIX CBOWMCTB, CBSI3aHHBIX C KOI'€PEHTHOCTBHIO U BBICOKOM HAIIPaBICHHOCTHIO €T0
u3nydyenus. M3nydyenue "HenazepHbIX'" HCTOUHUKOB CBETA HE UMEET 3TUX OCOOEHHOCTEH.

«Cepaue nazepa» - €ro akTUBHBIM 2JE€MEHT. Y OJHHUX JIa3epOB OH MpPEICTaBIsIeT COOOM
KPUCTANIMYCCKU WJIM CTCKJITHHBIH CTEP)KCHb IWIMHIPUYECCKOH (OpMBI. Y JPyrux - 3TO
OTIasiHHAs CTEKJISIHHAs TpyOKa, BHYTPH KOTOPOW HAXOIUTCS CIELMAIbHO MOAOOpaHHas ra3zoBas
cMeCb. Y TPETbUX - KIOBETA CO CHELUAIbHOMN >KUIKOCTbIO. COOTBETCTBEHHO Pa3INYalOT Ja3epbl
TBEPAOTENbHbIE, TA30BbIE U KUIKOCTHBIE.

[IpuMeHeHue nazepoB

Jlazepbl MCHOJB3YIOT BO MHOTHX cdepax AearelbHOCTH. Beap nazep 3TO yAMBUTENbHBIN
UCTOYHUK cBeTa. Jlaseppl, KOHEYHO, NpPU JKEIAaHUM MOTYT TPUMEHATHCA B KauecTBe
HKCTpaBaraHTHBIX CBETHJIBHUKOB. OJHAKO HCHOJB30BaTh JIa3epHBIM Jyd B IEJIAX OCBEIICHUS
HEpaLMOHAJIBHO.

Bonbiire BO3MOKHOCTH OTKPBIBAIOTCA TEpe]l JIa3epHOIl TEXHUKON B OMOJIOTUU U MEIUIIMHE.
JlazepHblil JTyy NpPUMEHSETCSI HE TOJBKO B XUPYpPruu (Hampumep, HpU ONEpalMsX Ha CeTyaTKe
rJia3a) Kak CKalbliedb, HO U B TEPAIHH.

IIpn oOCyXaeHMM TNpPaKTUYECKUX MPUMEHEHHH Jia3epoB OOBIUHO BBIACISIOT JBa
HanpasiieHus. llepBoe HanpaBiIeHUE CBS3BIBAIOT C IPUMEHEHUSMH, B KOTOPBIX JIA3€PHOE U3JIyYECHUE
(kak TpaBWJIO, JOCTATOYHO BBICOKOM MOIIHOCTH) HCIIOJIB3YeTCS JJis IEeJICHAIIPaBIEHHOTO
BO37eHcTBUS Ha BemecTBO. Cro/la OTHOCAT Ja3epHylo 00pabOTKy MaTepualloB (HampuMmep, CBapKy,
TepMOOOpaboOTKy, pe3Ky, MpoOUBaHUE OTBEPCTHUH), Ja3epHOE pa3JIeiICHHE U30TOIOB, MPUMEHEHHUS
Ja3epoB B MEOUIMHE M T. J. Bropoe HampaBieHHE CBSA3BIBAIOT C TAaK HA3bIBAEMBIMH
MH(OPMATUBHBIMU MPUMEHEHUSIMH JIa3epoB — JJIs MepeAadyu U o0paboTku MHPOpManuu, Uis
OCYILIECTBIIEHUS KOHTPOJIS U U3MEPEHUH.

PaccmotpuMm Hambosee BakHbIe MpaKTUYECKUE MPUMEHEHUs j1a3epoB. [Ipu 3ToM Besne Oynem
o0pamiate OCHOBHOE BHUMaHHME HE CTOJIBKO Ha KOHKPETHbIE TEXHUUECKUE YCTPOMCTBA U CUCTEMBI,
CKOJIbKO Ha IPUHLUIIMAIbHBIE BOMPOCHI, CBSI3aHHBIE C TEM MM MHBIM IPUMEHEHHUEM JIa3epoB U
JIa3€PHBIX CHCTEM.

B nacrosmiee Bpems 00iacTu MPUMEHEHHMS JIa3€pOB PACIIUPSIOTCS ¢ KaxKabIM 1HeM. [Tocne
MIEPBOTO MPOMBIIIICHHOTO HCIOJIb30BAHUS JIa3€pOB Ui TOJIyUYE€HHUs] OTBEPCTUH B pyOMHAX JUis
94acoB ATH YCTPOICTBA YCHEIIHO MPUMEHSIOTCS B CAMBIX Pa3IMYHBIX 00JIaCTIX.

JlazepHble cUCTEMBI AENATCS HAa TPU OCHOBHBIE I'DYMIBI: TBEPAOTEIbHBIE JIa3€phl, I'a30BbIE,
cpeau KoTopbix ocoboe Mecto 3aHnMaeT CO; - nasep; U MOJIYIMPOBOAHUKOBBIE Jlazepsl. Hekoropoe
BpeMs Ha3aJl INOSBWINCH TaKHWE CHUCTEMBI, KaK II€pecTpauBacMble JIa3epbl Ha KpPACUTENSIX,
TBEPAOTENbHBIE JIa3ephl HA aKTUBUPOBAHHBIX CTEKIAX.

TBepaoTenbHple Jlazepbl Ha JIIOMHUHECHMPYIOIIMX CpeAax. OTO Ja3epbl Ha CTEKJax,
aktuBUpoBaHHbIX HeonuMoM (Nd : YAGQG), nazepsl Ha KpucCTaljie UTTPUM-IIMTUEBOTO (PIIIOOPUTA,
nerupoBarHoro 3pouem (MJID, Er : YAG) unu ux ananoru. 1o Ja3epsl ¢ ONTUYECKOM HAKaYKOM.
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KIIJ ue Bbime 5%, 0HAKO MOIIHOCTh MPAKTHYECKH HE 3aBUCUT OT paboueil Temmeparypsl. Tax
KaK 3TO CPaBHUTENIBHO JEIIEBbIA MAaTeprall, MOBBIIIEHHE MOITHOCTH MOKHO IIPOU3BOJIUTH TPOCTHIM
yYBEJIMUEHUEM pa3Mepa pabouero 3jeMeHTa. OTH THUIbl Ja3€pOB MPUMEHSIOTCA B JIa3€pHOU
CHEKTPOCKOIIMHY, HEJIMHEWHOW ONTHKE, JIA3€pHOM TEXHOJOTMHU: CBapKa, 3aKallka, YIPOYHEHUE
MIOBEPXHOCTU. JIa3epHble  CTEKJIANPUMEHSIOTCS B  MOIIHBIX YCTaHOBKax s JIa3€pPHOIO
TEPMOSIAEPHOIO CHHTE3A.

XKunkocTHbIe 1a3ep - 3TO Ja3ep, B KOTOPOM pabOvHUM TEJIOM SIBJISIETCS )KUKOCTb.

XKuakocTHble J1a3epbl MCHOJB3YIOTCS B IEJIOM DPEXKE, YeM Ta30Bble JIMOO TBEPAOTEIbHbBIE
Ja3ephl, OAHAKO C TOYKH 3PEHHUS HEKOTOPHIX NPHJIOKEHHH OHU O0JaJaroT PSIOM YHUKAIbHBIX
CBOMCTB.

[IpenmyiecTBa KUAKOCTHBIX Ja3€pOB 3aKIIOYAIOTCA B TOM, YTO OHHM HMMEIOT 3HAYUTEIILHO
0o0J1ee BHICOKYIO KOHIICHTPAIMIO aKTUBHBIX aTOMOB, KOTOPYIO JIETKO MOKHO U3MEHSTh; KPOME TOTO,
aKTHBHAs CPelia sBJIAECTCS JEIIEBOM U OTHOCUTEIIBHO MAJIO ITOABEPKEHHOM ITOBPEXKACHUAM. B TO ke
BpeMsl JKHMJIKOCTHBIE JIa3epbl HE CTOJb TPOMO3JKH, KaK Ta30Bble CHCTEMbI, U MPOLIE B
JKCILTyaTalu.

l'azoBbie na3eprl. CyliecTByeT HECKOIBKO CMECEM TIa30B, KOTOPbIE MOLYT HCITYCKAaTh
BBIHYX/ICHHOE n3iay4yeHue. OJIuH U3 ra3oB - ABYOKHUCH yriepoja - npuMmensercsa B N2 - CO,.u CO -
Jazepax MOIIHOCThIO >15 kBT. ¢ momepedyHON HakKauKoW 3JIEKTPUYECKHM pa3psaoM. A Takxke
ra3oJlMHaMUYeCcKHe Ja3epbl C TEIJIOBOM HAKAauyKOW, Yy KOTOpPBIX OCHOBHas palOoudas CMECh:
N2+CO2+He wnmu N2+CO2+H20. PaccMOTpUM HEKOTOpBIE BO3MOXHOCTH HPUMEHEHUS TaKUX
J1a3€pOB MIPOMBIIIJIEHHBIX YCTAaHOBKAX.

N3BecTHa TEPMUYECKAS o0OpaboTka MaTepuaioB u JeTaneu OOBIYHBIMH
cpeactBamu. [IpeaBapuTenbHblii  MOJOTPEB € MCMHOJIb30BAHUEM Ta30BBIX JIA3€POB  IO3BOJIAET
oOpabaTeiBaTh ~ MaTepuanbl  Ooliee  BBICOKOW  TBepAocTU.  [IpsMolMHEHHBIE  y4acTKU
MHOTOKOMIIOHEHTHBIX JIeTalled JIETKO CBapUBAIOTCS Ia30BbIMU JIa3epaMu, B TO BpeMs Kak
HEMpPSIMOJIMHENHBIE YYaCTKM CBAapUBAIOTCS € MCIOJb30BAaHUEM CIELHAIBHBIX IOBOPOTHBIX
3epKajbHBIX cucTeM. [lpousBonuTcs nasepHas 3akanka M 3aTouka jgetaned. Ilpumensrorcs
MO1I00HBIE JIa3ephl B CIIEKTPOCKOIINH, JIA3EPHON XUMUH, METUIIHE.

[TonynnpoBOIHUKOBBIE JIa3epbl COCTABIIAIOT CaMyK) MHOTOUYMCIIEHHYIO rpynmy. Hakauka
OCYUIIECTBJISIETCS. MHKEKIUEN Yepe3 IreTeponepexol, a TAKKe FJEKTPOHHBIM ITyYKOM. ['eTepoiiazepsl
MUHUATIOpHBI, UMetoT Bhicokui KITJ[. Moryt paborarh Kak B MMIYJIbCHOM, TaK U B HEMPEPHIBHOM
pexxuMax. HecMoTpss Ha HU3KYI0 MOLIHOCTb OHM HAllUIM CBOE MPHUMEHEHHE B IPOMBIIUIEHHOCTH.
OHM TPUMEHSIIOTCS Al CIIEKTPOCKONMM, ONTHYECKOM CTaHJapTU3allMd YacTOThI, ONTHUKO-
BOJIOKOHHBIX JIMHUM CBS3H, U1 KOHTPOJs (OpMbl, MHTEP(PEPEHIIMOHHBIX MOJ0C AedopMaliu, B
ONTUKO-’JIEKTPOHUKE, B POOOTOTEXHUKE, B CHCTeMax MoxapobOe3omacHocTd. B ObITy
MPUMEHSIOTCS B CUCTEMax ONTHYECKOW 00paboTku nHpopMmanuu (B ckaHepax) B Iape ¢ HECTOKHON
CHUCTEMOM MHOTOTPAaHHBIX 3€pKaJl, MPUMEHSEMBIX JJi1 OTKJIOHEHHUS Jiyda, B 3BYKO- U
BHUJICOCHCTEMAX, B OXPaHHBIX cucTeMax. B mocnenHee Bpems NOJYNPOBOJHUKOBBIE JIA3€PHI,
Omarojjaps CBOMM MajblM pa3MepaM, NPUMEHSIOTCS U B MeAuluHe. JIazepbl ¢ 3JIeKTpOHHOU
HAKa4yKOH MEPCIEKTUBHBI B CUCTEMaX MPOEKIIMOHHOTO JIA3€PHOTO TENEBUIECHUS.

C Ka)XIpIM TOJIOM J1a3epbl BCE MPOUYHEE BXOJAT B IPOMBIIUIEHHOCTh U OBIT U€JIOBEKa.

3aKiro4eHne

3a mocnegHee Bpemsi ObUTM TPOBEACHBI OOIIMPHBIE MCCIEIOBAHUS B 00JIACTU KBAaHTOBOM
AJIEKTPOHUKHU. CO3JaHbl Pa3HOOOpa3Hble Ja3ephbl, a TaKkKe MNpUOOPHl, OCHOBAHHBIE HAa HX
UCHoJib30BaHuU. Jlazepsl Temepb MPUMEHSIOTCS B JIOKAIlMM U B CBSI3U, B KOCMOCE U Ha 3emile, B
MEIUIMHE M CTPOUTENIbCTBE, B BBIUMCIMTEIBHOM TEXHUKE M NPOMBIIUIEHHOCTH, B BOEHHOM
TexHuke. [losBUIIOCH HOBOE HaydyHOE HalpaBieHHE - Tojorpadusi, CTaHOBIIEHHE M pPa3BUTHE
KOTOPOH TaKk)ke HEMBICIUMO 0€3 Ja3epoB.

Coznanue na3epoB - MpPUMEpP TOro, Kak pa3BUTHE (yHIAMEHTAJIbHON HAayKH HPUBOIUT K
TMTaHTCKOMY IPOTPECCy B CaMbIX PA3JIMYHBIX 00IACTSIX TEXHUKU U TEXHOJIOTHH.
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