


Jlazep kak ¢puzuueckuit npuoop.

Jlazep (onTHuYeCcKui KBAaHTOBBIN reHepaTop) (ab0OpeBuarypa ciioB
anrmickoit ppasel: Light Amplification by Stimulated Emission of
Radiation — ycuiieHue cBeTa B pe3yJbTare BhIHYKICHHOIO U3JIYUYEHHUs),
MCTOYHHUK ONTHYECKOTO KOTEPEHTHOTO M3TyUEHHUSI, XapaKTEPU3YIOIIEroCs
BBICOKOW HAITPABJICHHOCTHIO U OOJIBIION MIIOTHOCTHIO SHEPTUHU.

CylleCTBYIOT ra3oBble Jia3epbl, ’KHAKOCTHbIE M TBEPAOTEAbHbIE (Ha
TMRJICKTPUYECKUX KpUCTaJIaX, CTEKIIaX, HOJYIPOBOJHMUKAX ). B mazepe
MPOUCXOAUT MPEOOPA30BAHUE PAZIUYHBIX BUJOB YHEPTUM B SHEPTHIO
nazepHoro u3nydeHus. CymecTBYIOT Ja3epbl HEPEPHIBHOTO U
UMITYJICHOTO JeUCTBUA JIa3ephl MOTYyYUIIA IIIMPOKOE MPUMEHEHUE B
Hay4YHBIX UCCIEA0BAHUIX (B (PU3UKE, XUMUM, OMOJIOTUHU U Ap.), B
MPAKTUYECKON MEeIUIIMHE (XUPYpPrusi, 0(pTaaIbMOIOTHUSA U AP.), @ TAKKE B
TEXHUKE (J1a3epHasi TEXHOJIOrus ). JIazephl MO3BOJIMIN OCYIIECTBUTh
ONTHUYECKYIO CBS3b U JIOKALIMIO, OHU MEPCIIEKTUBHBI JJI OCYIIECTBICHUS
YIIPABISIEMOI0 TEPMOSACPHOTO CUHTE3A.




CrnoHTaHHOE U BBIHYKICHHOC M3JIYUYCHUC. I

1917 . A. DARNITENH:
MexaHu3Mbl HCITyCKaHUS CBETA BEIIECTBOM
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Jlazepsl

A.M. TIpoxopos H.T. bacos Y. Taync

B 1954 . BnepBsie co3manu reHeparopsl JEKTPOMAarHUTHOTO U3JIYyUYEHHUs], UCTIOJIB3YOIINE
MEXaHU3M BBIHYKJIECHHOTO MEPEXOAA.

B 1960 1. co3nain j1azep B ONTHYECKOM JIMana30He padboTaromui Ha
pyOuHe.

T. MenmMan




TpexypoBHEBas CXeMa ONTHYECKOU HAKAYKU.
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Pazeumue JZCl@MHOO6pCl3H020 npoyecca ceHepayuu 6 jiasepe.
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Bubl 1a3epos

T'a3oBbIe TBepaoreabHbIE
-T€JIU-HEOHOBBIN -pyOMHOBBI
-aprOHOBBIN -aJIFOMO-UTTPUEBBIE
-KpUIITOHOBBIMN -Ha (pTOpUIAE UTTPHUSI-TIUTHS
-KCEHOHOBBIM -Ha BaHAJaTe UTTPUS
-a30THBIN -Ha HEOAUMOBOM CTEKIJIC
-BTOPUCTO-BOJIOPOIHBIMN -TUTaH-can(UPOBHIC
~-KMCJIOPOIHO-WUOTHBIN -aJICKCAH APUTOBBIN
-yoekucnotHsii (CO,) ~ONITOBOJIOKOHHBIM
-Ha MOoHOOKcHe yriepoaa (CO) -Ha pTOpUIE KATBIIUS
-3KCUMEPHBIN

Ha nmapax meraJsion
-reJINN-KaIMHEBBIN
-T€JIMUA-PTYTHBIN
-T€INN-CEICHOBBIN
-Ha Tapax MeIu

-Ha mapax 30J10Ta

JApyrue tunsl
-IIOJTYITPOBOHUKOBBIN
JIa3€pHBIN U0/

-Ha KpacUTENIAX

-Ha CBOOOJTHBIX JIEKTPOHAX
-IICEBI0-HUKEIECBO-CAMaPUEBBIN




PVEUHOBBLIH JIA3EP

[lepBbIii KBAaHTOBBIM T'eHEpaTOP CBeTa ObLI co3/ad B 1961 rogy Meitmanom (p.1927) na pyOune.
PyOuH - 370 TBEPIBIA KPUCTAIIL, OCHOBOM KOTOPOTO SIBJISIETCA KOPYH/I, T.€. KPUCTAIT OKUCH
amomunnst (47,0,), B KOTOpOM HeOOITbIIAS YaCcTh aTOMOB anmoMuHust (okoito 0,05%) 3amemniena
rnoHamu xpoma Cr . JIJis co3qaHnss HHBEPCHOM 3aCENEHHOCTH MCITOIB3YETCS ONTHYECKAs
HaKaukKa, T.€. OCBEIICHHE KpHUCTalia pyOrHa MOIIHOW BCIBIIIKOW cBeTa. PyOuny npuaarot hpopmy
HMJIAHAPUYECKOTO CTEPKHS, KOHIIBI KOTOPOTO TIIATEIBHO OTIOJUPOBAHBI, HOCEPEOPEHBI, U CITYKAT
3epKanaMu 11 ga3zepa. st ocBeleHrus pyOMHOBOTO CTEPAKHS IPUMEHSIOT UMITYJIbCHBIE
KCEHOHOBBIE ra30pa3psAHBIE JIAMITbI-BCIIBIIIKH, YEPE3 KOTOPBIE pa3psiKaroTcs barapeu
BBICOKOBOJIbTHBIX KOHJICHCATOPOB. JIaMmna-BCIbIKa UMeeT (OpMy CUPAIbHON TPYOKH,
0OBUBAIOIIEICS BOKPYT pyOMHOBOTO CTEpkHS. [1oa AelicTBHEM MOIITHOIO UMIYJIbCa CBETA B
pPYOMHOBOM CTEpKHE CO3/IAETCA MHBEPCHAS 3aCEIIEHHOCTh M OJIaroaapsi HATMYUIO 3€pKaJT
BO30yXKIaeTCs Ja3epHas reHepaus, JJIUTeIbHOCTh KOTOPOH YyTh MEHBIIIE INTUTEIILHOCTH

BECIIBIIIIKHX HaKHIII/IBaIOH_Ieﬁ JIaMIIBI. 3







I e1TMI-HEOHOBBIH JIa3ep.

Te.nii-HeOHOBBIii

nazep — jaszep — Jiasep,
AKTUBHOM Cpenoun
KOTOPOTO SIBJISIETCSI CMECH
renvs ¥ HeoHa. [ennii-
HEOHOBBIE JIa3EPhI HACTO
UCIIOJIb3YIOTCS B
1a00paTOPHBIX OMNbBITAX U
ONTHUKE — JIa3ep,
AKTUBHOM Cpenoun
KOTOPOTO SIBJISIETCSI CMECH
renvs ¥ HeoHa. [ennii-
HEOHOBBIE JIA3EPhI HACTO
HCIIOJIb3YIOTCS B ;
NaeapAreRBHEBIIbITAXCH] enii-HeOHOBEIH Ta3ep. CBETAIIMIACS JIyd B
onenrpcmead O 08FErBeHHO Ta3epHbIi JIyY, a DIEKTPUIeCKuii paspsal emuii-

JEBOH ORI BIa3e plaBRTaIuiics JIyd B LIGHTPE — 3TO HE COOCTBEHHO JIa3ePHBIN
AKEABHROMICREPAHCCKUI pa3psi, MOPOKAAIONINI CBEUCHUE, II0JJOOHO TOMY, KaK
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Bce 1a3epbl COCTOAT U3 TPEX OCHOBHBIX YacCTei:

- aKmusHou (pabouei) cpedbl;

- cucmembl HaKA4Ku (UCHOYHUK DHEPIUL);

- ONMUYECKO20 PE30HAMOPA_(MOAHCem Omcymcmeos8amy, ecii 1azep padomaent 8 Pelcume
VCUIUMEIS).

Kaxxnas u3 Hux obecneunBaeT ajisg paboThI Ja3epa BBIIIOJIHEHUE CBOMX OINPEIeIEHHBIX
(yHKIIHHA.

Pabounm TeioM reauii-HeoOHOBOIO Jiazepa CIYKUT CMeCh rejnsiPaboduM TenoM renuii-
HEOHOBOTO Jia3epa CIYKUT CMECh T'ejiusi U HeoHaPabounm TeoM reiuii-HeOHOBOTO J1a3epa
CJIY>KUT CMECh I'eJIus U HEOHA B MPOHOpIUH S:1, Haxoad1ascs B CTEKISIHHOM K0JIOe Mo/
HU3KUM JaBjieHueM (00b1dyHO 0koJio 300 [[aPabounm Tenom reaui-HeOHOBOTO Ja3epa
CIIY>KUT CMECh I'eJIus U HEOHA B MPOHOPpIUH 5:1, Haxoad1ascs B CTEKISIHHOM K0JIOe Mo/
HU3KUM JaBjieHueM (00b1uyHO okoiio 300 I1a). DHeprusa Hakauyku moaaéTcs OT ABYX
NMEKTPUUYECKUX Pa3psAHUKOB ¢ HanpspkeHueM okoiao 1000 BonsTPabounm TenoM renmii-
HEOHOBOTO Jia3epa CIYKUT CMECh T€JIUsl U HEOHA B Mponopuuu 5:1, Haxoas1asics B
CTEKJITHHOM KOJI0€ 1o HU3KUM JaBiieHueM (00b1dyHO okoiio 300 I1a). DHeprus Hakauyku
HOAAETCS OT ABYX £ EKTPUYCCKUX PA3PATHUKOB C HAMPSKECHUEM OKOIO 1000 BOJIET,

T, amoc
pacnosﬁbﬁ(eHHmX B TOPIIAX

¥ 0JIObI. Pe30HaFQp, TAKOLY, JIA36Pa OOBIYHO COCTOME U3

IIPOITYCKAFOTIETO) | 051 OKOJIO | % MajaroIero N3IyveHus Ha BEIXOTHON CTOPOH
yCTpOHCTBA. | Hanyuarowast mpyoxa /]/g‘)/_ ?

Fennﬁ-HGOHglpﬂngb OMITAKTHBI, TUIIMYHBIM pa3Mep pe30HaTOpa — OT
0,5 M, uxX BbIX@AHAAMOILHOCTD BapbupyeTcs oT | na WbkMBias ooorouxa

CM.J10
felepxa.w



I IppumeHeHne na3epos

Hayka Boopyxenue Menuunna
Crexrpockonust JIazepHoO€ opyxKue Ckanpnenb
MsmMepenue pacCTosHHUH «3BE3/IHBIC BOMHBD) ToueuHas cBapka TKaHEH
doroxumus Lleneykaszarenu Xupyprus
HamarunuuBanve JlazepHbIil IPULIET JIlmarHoctuka

| Unrepdepomerpus JlazepHoe HaBeneHUE Ynanenue omyxoJyieu
Tonorpadus

[ IpOMBIIIIIEHHOCTD U OBIT

OxnaxaeHue
‘ Pe3ka, cBapka, MapKUpOBKA, TPABUPOBKA

TepmosinepHbIil CUHTES
CD, DVD-npourpsiarenu, IpuHTEPHI, JUCIUIIEU
dotonurorpadusi, C{UTHIBATEIb IITPUXKO/IA

OnTuyeckas CBsi3b, CUCTEMbI HABUTallUM (J1.THPOCKOIT)

MaHunyJsiudu MUKpoOObEeKTaMU




MoinekyispHbid azep (1adoparopus NASA)




SETERED SRtk

I

=
—~
-
-
3
=
3
=4
-
="
)
oA
S
—




M.
JIazepHOE COMPOBOKICHUEC MY3bIKAIBHBIX MPEACTABICHHHA

(1azepHoe 1iovy) -TBepAOTEbHbBIE U KUJAKOCTHbIC J1a3€pPhl.




[1onynpOBOAHUKOBLIN Ja3ep, MPUMEHSAEMbIN B y3J1€ TeHepaIluu n300paKeHUsI
npuntepa Hewlett-Packard




PeBoabBep, OCHAIIEHHBIN Ja3€PHBIM I1eeVKA3aTeIeM




Hcnonvzoeanue J1A3epoe6 6 Me()uuune.

B HacTos1ee BpeMs TpYIHO OPEACTABUTH IIPOTPECC B
MEIUILIMHE 0€3 JIA3€PHBIX TEXHOJIOTHUM, KOTOPBIE OTKPBLIN
HOBBIE BO3MOXHOCTHU B pa3pelIeHUU MHOTOYHUCIIEHHBIX
MEIUIIMHCKHUX IPOOIeM.

3y4eHrie MEXaHU3MOB BO3ICHCTBHS JIA3CPHOTO
M3JIYYCHUS Pa3JIUYHbIX JJIWH BOJH U YPOBHEW SHEPTUH HA
OMOJIOrMYECKUE TKAaHM ITO3BOJISIET CO3/1aBaTh Ja3epHBIC
MEIULMHCKIE MHOTO(YHKIMOHAIBHEIE IIPHOODEI,
IHAIa30H NPUMEHEHUS KOTOPBIX B KIIMHUYECKON MPAKTUKE
CTaJl HACTOJILKO IIUPOKHUM, YTO OUYE€Hb TPYAHO OTBETHUTEH Ha
BONPOC: JJISI JICYCHHUS KaKHUX 3a00JI€BaHUH JIa3€phl HE
IPUMEHSIIOT?

PazButue na3epHOr MEIUIIMHBI UIET 110 TPEM OCHOBHBIM
BETBSM: JIa3€pHasl XUPYPIHsl, Ja3epHas Teparus 1
Ja3epHasl JUarHOCTHUKA.

Hamnreit 001acThi0 AESITEILHOCTH SBJISIIOTCS Ja3€phl IS
IPUMEHEHUN B XUPYPTrUHA U KOCMETOJIOT N, UMEIOIIINE
AOCTATOYHO OOJBINYI0 MOIIHOCTH JIJIS pa3pe3anus,
BAIlOPU3ALMH, KOATYIISILIUA U APYTHUX CTPYKTYPHBIX
M3MEHEHUM B OMOTKAaHH.







Hcnonvzoeanue n1azepoe ¢ xupypuu.

C ux ITOMOIIBIO BBIITOJIHAKOTCA CIIOKHCHUIIINE
OIICpalnu Ha MO3IC.

Jlazep UCIONB3yOT OHKOJIOTU. MOIIHBIN
JIa3€PHBIN ITYYOK COOTBETCTBYIOILETO JUAMETPA
YHUUYTOXAET 3JI0KAYECTBEHHYIO OMYXOJIb.

MOIIHBIMM J1a3€pHBIMH UMITYJIbCAMHU
(IJIMTEILHOCTRIO MOPSIKAa MUJIMCEKYH bl U
MEHBIIIE) «IIPHUBAPUBAIOT OTCIOUBIIYIOCS
CETYaTKy W BBIIOJHSIOT APYTHUE
0()TaAJIbMOJIOTUYECKHUE ONEPALMH U T. II.




B JIA3EPHOH XHPYPI'HU:

...[IPUMEHSIOTCA IOCTAaTOYHO MOUIHBIE JIA3€PhI CO CPEIHEN MOIIHOCTHIO U3TyUYEHUS AECITKU
BaTT, KOTOPbIE CIIOCOOHBI CUJIBHO HarpeBaTh OMOTKaHb, UTO MIPUBOJUT K €€ PE3aHUI0 WU
VCTIAPEHUI0. DTU U Apyrue XapPaKTEPUCTUKN XNUPYPrUYECKNX NA3EPOB...NPUMEHSIIOTCS
JOCTAaTOYHO MOIIHBIE Ja3€PhI CO CPEAHEN MOITHOCTHIO U3IYUYECHUS ICCATKH BaTT, KOTOPHIE
CIIOCOOHBI CUJILHO HAarpeBaTh OMOTKaHb, YTO MPUBOAUT K €€ PE3aHUIO WM UCHAPEHUI0. DT U
JIPYTHE XapaKTEePUCTUKU XUPYPrUUYECKUX Ja3epOB 00YCIABIMBAIOT IPUMEHEHUE B XUPYPIUU
pPa3IMYHBIX BUAOB XMPYPrUYECKMNX JIa3EPOB, paOOTAIOIIUX HA PA3HBIX JTA3€PHBIX AKTUBHBIX
cpenax.

YHUKaJILHBIC CBOMCTBA JIQ3CPHOTO Jy4a ITO3BOJIAIOT BBIITOJJHATL PAHCC HCBO3MOKHBIC
oncpanu HOBbIMU 3(1)(1)CKTI/IBHBIMI/I U MUHUMAJIbBHO WHBA3UBHBIMH MECTOaMH.

Xupypruyeckue jJa3epHble CUCTEMbI 00ECTIEYNBAIOT:
3¢ (HEKTUBHYIO KOHTAKTHYIO U O€CKOHTAKTHYIO BallOPU3aIIMIO U JECTPYKIIUIO OMOTKAaHMU;

CyXO€ OMepaluoHHOE MOJIE;

MUHHUMAJIBHOE TMTOBPEKICHUE OKPY>KAOIITUX TKAHCH;

3¢ (HEKTUBHBIN TEMO- U a3POCTa3;

KynupoBaHUE TUM(ATUUECKUX TIPOTOKOB;

BBICOKYIO CTEPHUIILHOCTD U a0JTaCTUYHOCTD;

COBMECTUMOCThH C DHJIOCKOIMMYECKUMH U JIATTAPOCKOMUYECKUMU HHCTPYMEHTaM

DTO JaeT BO3MOXKHOCTh 3(PPEKTUBHO UCTIOJIB30BATh XUPYPTrUUE€CKUE JIa3ephl JJIs1 BHITTOJTHEHUS
CaMbIX Pa3HOOOPA3HBIX OMEPATUBHBIX BMEIIATEIBCTB B YPOJIOTUU, THHEKOJIOTHUH,
OTOPUHOJAPUHTOJIOTUH, OPTONIEUU, HEUPOXUPYPTUHU U T. II.

1o HameMy yOeKICHHIO, HAUTYYIKM BEIOOPOM [UIS XUPYpra o CBOuM (PU3NYECKUM

ST CBOVICTEGMITO HamEMY YOSTKACHITO, HATITY UM BEIOOPOM I XUpypra 1o csoum




[IpuMeHeHue azepa B 00CiIeJOBaHUH U XUPYPrUM IJ1a3a.




.

Hcnosnb30Banue Jiazepa B MUKPOXUPYPIUM Ii1asa.




Cracu0o 3a BHUMAHHE.




