


Jlazep kak ¢puzuueckuit npuoop.

Jlazep (onTHuUecKuii KBAaHTOBBINA reHepaTop) (ab0OpeBuarypa ciioB
anrmickoit ppassl: Light Amplification by Stimulated Emission of
Radiation — ycuiieHue cBeTa B pe3yJbTare BhIHYKICHHOIO U3JIYUYEHHUs),
HMCTOYHHUK ONTHYECKOTO KOTEPEHTHOTO M3TyYEHHUsI, XapaKTEPU3YIOIIErocs
BBICOKOW HAITPABJICHHOCTHIO U OOJIBIION MJIOTHOCTHIO SHEPTUHU.

CylleCTBYIOT ra3oBble Jia3epbl, dKUAKOCTHbIE M TBEPAOTEJAbHbIE (Ha
TMRJICKTPUYECKUX KpUCTaJIaX, CTEKIIaX, MOJIYIPOBOJHMUKAX ). B mazepe
MPOUCXOAUT MPEOOPA30BAHUE PAZIUYHBIX BUJOB YHEPTUHU B SHEPTHIO
nazepHoro u3nydeHus. CymecTBYIOT Ja3epbl HEPEPHIBHOTO U
UMITYJICHOTO JeUCTBUA JIa3ephl MOTYyYUIIA IIIUPOKOE MPUMEHEHUE B
Hay4YHBIX UCCIEA0BAHUIX (B (PU3UKE, XUMUM, OMOJIOTUHU U Ap.), B
MPAKTUYECKON MEeIUIIMHE (XUPYpPrusi, 0(pTaaIbMOJIOTHA U AP.), @ TAKKE B
TEXHUKE (J1a3epHasi TEXHOJIOrusl ). JIazephl MO3BOJIMIN OCYIIIECTBUTh
ONTHUYECKYIO CBS3b U JIOKALIMIO, OHU MEPCIIEKTUBHBI JJI OCYIIECTBICHUS
YIIPABISIEMOI0 TEPMOSACPHOTO CUHTE3A.




CnoHTaHHOE U BBIHYKICHHOC M3JIYUYCHUC.

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 U3JIYyYEHHUS], UCTIOJIb3YOIINE
MEXaHU3M BBIHYKIECHHOTO MEPEXOAA.

B 1960 r. co3nain 1azep B ONTUYECKOM JMaIia3oHe padoTaronui Ha
pyOuHe.

T. MenmMan




TpexypoBHEBas CXeMa ONTHYECKOU HAKAYKU.
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OCHOBHOE COCTOAHHE

Henpospaunoe
3epPKAno

Hmnyavcnasn namna

Pabouee meno (pyoun)

Onmuueckuit pezonamop

HHoaynpospaunoe
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JIyu
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Pazeumue JZCl@MHOO6pCl3H020 npouyecca ceHepayuu 6 jasepe.
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Buapl j1azepos

TI'a3oBbIe TBepaoreabHbIE
-T€JIU-HEOHOBBIN -pyOMHOBBI
-aprOHOBBIN -aJIIOMO-UTTPUEBBIE
-KpUIITOHOBBIM -Ha (pTOpUIAE UTTPHUSI-TTUTHS
-KCEHOHOBBIM -Ha BaHAJaTe UTTPUS
-a30THBIN -Ha HEOAUMOBOM CTEKIJIC
-BTOPUCTO-BOJIOPOIHBII -TUTaH-can(UPOBHIC
~-KMCJIOPOIHO-WOTHBIN -aJICKCAHAPUTOBBIN
-yrekuciotHsii (CO,) ~OIITOBOJIOKOHHBIN
-Ha MoHOOKcuAe yriepoaa (CO) -Ha pTOpUIAE KATBIIUS
-3KCUMEPHBIN

Ha napax meraJsuion
-reJINN-KaJIMHEBBIN
-T€JIMUA-PTYTHBIA
-T€IAN-CEICHOBBIN
-Ha Tapax MeIu

-Ha mapax 30J10Ta

JApyrue tunsl
-IIOJTYyITPOBOIHUKOBBIN
JIA3€PHBIN TUOJ

-Ha KpacUTENIAX

-Ha CBOOOJTHBIX JIEKTPOHAX
-IICEBII0-HUKEIECBO-CAMAaPUEBBIN




PVEUHOBBLIH JIASEP

IlepBbIii KBAaHTOBBIM IT'eHEPATOP CBETa ObLI co3/aH B 1961 rogy Meitmanom (p.1927) na pyOune.
PyOuH - 3T0 TBEPIBIA KPUCTAIIL, OCHOBOM KOTOPOTO SIBJISIETCA KOPYH/I, T.€. KPUCTAILT OKUCH
amomunnst (47,0,), B KOTOpOM HeOOITbIIAS YaCTh aTOMOB anmoMuHust (okoito 0,05%) 3amemniena
rnoHamu xpoma Cr . JIJis co3qaHnss HHBEPCHOM 3aCEIEHHOCTH MCITOIB3YETCS ONTHIECKAs
HaKaukKa, T.€. OCBEIICHHE KpHUCTalia pyOrHa MOIIHOW BCIBIIIKOW cBeTa. PyOuny npuaarot hpopmy
UMJIAHAPUYECKOTO CTEPKHS, KOHIIBI KOTOPOTO TIIATEIBHO OTIOIUPOBAHBI, HOCEPEOPEHBI, U CITYKAT
3epKajaMu A1 ga3zepa. st ocBeleHrus pyOMHOBOTO CTEPAKHS IPUMEHSIOT UMITYJIbCHBIE
KCEHOHOBBIE ra30pa3psAHBIE JIAMIIbI-BCIIBIIIKH, YEPE3 KOTOPBIE pa3psHKaroTCs Oatapen
BBICOKOBOJIbTHBIX KOHJICHCATOPOB. JIaMmna-BCIbIKa UMeeT (OpMy CUPAIbHON TPYOKH,
0OBUBAIOIIEICSA BOKPYT pyOMHOBOTO CTEpkHS. I1oa AelicTBHEM MOIITHOIO UMIYJIbCa CBETA B
pPYOMHOBOM CTEpKHE CO3/IAETCA MHBEPCHAS 3aCEIEHHOCTh M OJIaroaapsi HAIMYUIO 3€pKaJT
BO30yKIaeTCs Ja3epHas reHepaus, JJIUTEIbHOCTh KOTOPOH YyTh MEHBIIIE INTUTEIILHOCTH

BCIIBIIIIKH HaKHIII/IBaIOH_Ieﬁ JIaMIIBI. 3







I e1TMI-HEOHOBBIH JIa3ep.

Tes1nii-HeOHOBBIIi

JIé?.ep — J1a3ep, aKTUBHOM
CpeZION KOTOPOIO SIBJISAETCS
CMECH T€JIMS U HEOHA.
['ennii-HEOHOBBIE JIa3EPHI
YacTO UCIIOJIb3YIOTCS B
1a00paTOPHBIX OMNbBITAX U
ontuke. MMeeT padouyio
JUIMHY BOJIHBI 632,8 HM,
PacONIOKEHHYIO B
KpPaCHOW YaCTHU BUJIUMOTQ

CIICKTDA.

J/__. —~ /&, t-:_' ../'.,
[ 'ennii-HeoHOBBIM Jiazep. CBETAIIUICA JIy4 B LIEHTPE — 3TO HE COOCTBEHHO
Ja3epHBIN Ty4, a QICKTPUYECKUN pa3psil, MOPOKIAOIINNA CBEUCHHUE, T0JI00HO
TOMY, KaK 3TO IIPOUCXOAUT B HEOHOBBIX JIaMIIaxX. JIyd poerupyeTcsa Ha dIKpaH
CIIpaBa B BUJIE CBETAIICHCSA KPACHOW TOYKH.




Bce 1a3ephl COCTOSAT M3 TPEX OCHOBHBLIX YaCTel

- aKmusHou (paboueti) cpeovl;

- cucmeMbl HaKauyKu (UCIOYHUK dHEeP2UU);

- ONMUYECKO20 Pe30HAMOPA (MOHcen OmCymcmeo8amy, eciiu iazep padomaen 8 pejicume
ycunumens).

Kaxnas n3 HUX obecneunBaeT i pabOThI JJa3epa BBIIIOJIHEHUE CBOUX ONPEICIEHHBIX
(yHKIHIA.

PabouuM TeioM reanii-HeOHOBOTIO JIazepa CIYKUT CMECh LeJIUs U HEOHA B mponopuuu S:1,
HaXoJsIIasICs B CTEKITHHOM K0JIOE MOoJ1 HU3KKUM JiaBieHueM (00brdyHO okojio 300 [1a).
OHeprus HaKauKy NOMAETCS OT ABYX AJIEKTPUUYECKUX Pa3pSAHUKOB C HAMIPSHKEHUEM OKOJIO
1000 BoJIbT, pacIOI0KEHHBIX B TOPIIAX KOJOKBI. PE€30HATOp TaKoro Jiazepa 00ObIYHO COCTOUT
U3 IBYX 3€pKaJI — IOJTHOCTHIO HEMPO3PAYHOTO C OAHON CTOPOHBI KOJIOBI K BTOPOTO,
IPOIyCKaroIIero yepes ceds okoso 1 % magaroniero u3aydeHus Ha BBIXOJHOM CTOPOHE
yCTPOMCTBA.

['enuii-HEOHOBBIE J1a3€pPbl KOMITIAKTHBI, TUIIUYHBIA pa3Mep pe3oHaropa — oT 15 cM 110

0,5 M, uX BeIXOAHASI MOIIHOCTH BapbupyeTcs ot 1 mo 100 MBT.

Kamoo

JIyu Anoo

aazepa

=

Cmecs 2enust u HeoHa

Hznyuaiowas mpyoka

Beixoonoii
- ICMEHM CmexnsaHuas 000a04Kda

Jepkano



I IppumeHeHne na3epos

Hayka

Cnekrpockonus

H3mepenue paccrosHui

doroxumusa

Hamarunuusanue
HuTepbepomerpus
Tonorpadus
OxmaxxaeHne

TepmosinepHbIil CUHTES

Boopyxenue

JlazepHoe opyxue

«3Be3THBIE BOUHBD)

Lleneykazarenu

JlazepHbId OpULIET

JlazepHoe HaBeneHUe

Menuiinaa

[IpOMBIIIIIEHHOCTD U OBIT

CkaabIenb

ToueyHas cBapka TKaHEU

Xupyprus

JIlmarHoctuka

Ynanenue ornyxoieun

Pe3ka, cBapka, MapKUpOBKA, TPABUPOBKA

CD, DVD-npourpsisarenu, IpuHTEPHI, JUCIIIEU
dotonurorpadusi, C{UTHIBATEIb IITPUXKO/IA
OnTuyeckasi CBsi3b, CUCTEMbI HaBUTallUM (J1.THPOCKOIT)

MaHunyJIsidu MUKpoOObEKTaMU




MoinekyispHsbii nazep (1adoparopus NASA)
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M.
JIazepHOE COMPOBOKICHUEC MY3bIKAIBHBIX MPEACTABICHHHA

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




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




PeBoabBep, OCHAILIEHHBIN Ja3€PHBIM IIeJ1eYKa3aTeieM




Hcnonvzoeanue J1A3epoe6 6 Me()uuune.

B HacTos1ee BpeMs TpyJIHO OPEACTABUTH IIPOTPECC B
MEIUILIMHE 0€3 JIA3E€PHBIX TEXHOJIOTHUM, KOTOPbIE OTKPBLIN
HOBBI€ BO3MOXHOCTHU B pa3pelieHUU MHOTOYHUCIIEHHBIX
MEIUILIMHCKHUX IPOOIeM.

3y4eHre MEXaHU3MOB BO3ICHCTBHS JIA3CPHOTO
M3JIYYCHUS PA3JIUYHbIX JJIWH BOJH U YPOBHEW SHEPTUH HA
OMOJOrM4YECKUE TKAaHM ITO3BOJISIET CO3/1aBaTh Ja3€pPHBIC
MEIULMHCKIE MHOTO(YHKIMOHAIBHEIE IIPUOODEI,
IHAIa30H NPUMEHEHUS KOTOPBIX B KIIMHUYECKON MPAKTUKE
CTaJl HACTOJILKO IIUPOKHUM, YTO OYE€Hb TPYAHO OTBETHUTEH Ha
BONPOC: JJISI JICYCHHUS KaKHUX 3a00JI€BaHUH JIa3€phl HE
IPUMEHSIOT?

PazButue nazepHOr MEAUIMHBI UIET 110 TPEM OCHOBHBIM
BETBSM: JIa3€pHAsl XUPYPIHsl, Ja3epHas Teparus 1
Ja3epHasl JUarHOCTHUKA.

Hanreit 001acThi0 AESITEILHOCTH SABJISIIOTCS Ja3€phl IS
IPUMEHEHUN B XUPYPTrUHA U KOCMETOJIOT N, UMEIOIIINE
AOCTATOYHO OOJBINYI0 MOIIHOCTH JIJIS pa3pe3anus,
BAllOPU3ALIMH, KOATYIISILIUA U APYTHUX CTPYKTYPHBIX
M3MEHEHUM B OMOTKAaHH.







Hcnonvzoeanue n1azepoe ¢ xupypuu.

C ux ITIOMOIIBIO BBIITOJIHAKOTCA CIIOKHCHUIIINE
OIICpalnur Ha MO3IC.

Jlazep UCIONIb3yOT OHKOJIOTU. MOIIHBIN
JIa3€PHBIN ITYYOK COOTBETCTBYIOILETO JUAMETPA
YHUUYTOXAET 3JI0KAYECTBEHHYIO OMYXOJIb.

MOIIHBIMM J1a3€pHBIMU UMITYJIbCAMHU
(IJIMTENLHOCTRIO MOPSIKA MUJIMCEKYHbI U
MEHBIIIE) «IIPHUBAPUBAIOT» OTCIOHUBIIYIOCS
CETYaTKy W BBIIOJHSIOT APYTHUE
0()TAJIbMOJIOTUYECKHUE ONEPALMH U T. II.




B JIA3EPHOH XHPYPI'HU:

...IPUMEHSIOTCA IOCTaTOYHO MOUIHBIE JIA3€PhI CO CPEIHEN MOIIHOCTHIO U3TyUYEHUS AECITKU
BaTT, KOTOPbIE CIIOCOOHBI CUJIBHO HarpeBaTh OMOTKAHb, UTO MIPUBOJUT K €€ PE3aHUI0 WU
UCIAPEHUI0. DTU U JIPYTUE XaPAKTEPUCTUKN XUPYPTUUECKUX JIa3€POB 00yCIaBIUBAIOT
NPUMEHEHUE B XUPYPIUM PA3JINYHBIX BUJIOB XUPYPrUUYECKUX JIA3EPOB, pa0OTAIOIMX HA Pa3HbIX
JIA3€PHBIX AKTUBHBIX CpeAax.

YHUKaJILHBIC CBOMCTBA JIQ3CPHOTO Jy4a ITO3BOJIAIOT BBIITOJJHATL PAHCC HCBO3MOKHBIC
oncpanu HOBbIMHU 3(1)(1)CKTI/IBHBIMI/I U MUHUMAJIBHO WHBA3UBHBIMH MCTOJaMH.

Xupypruyeckue jga3epHble CUCTEMbI 00€CTIeUNBAIOT:
7 (PEKTUBHYIO KOHTAKTHYIO U O€CKOHTAKTHYIO BallOPU3AIIMIO U JECTPYKIIUIO OMOTKaHMU;

CyXO€ OMepaluoHHOE MOJE;

MUHHUMAJIBHOE TMOBPEKICHUE OKPYKAFOIITUX TKAHCH;

3¢ (PEeKTUBHBIN TeMO- U a3pOCTa3;

KyIupoBaHUE TUM(ATUUECKUX TIPOTOKOB;

BBICOKYIO CTEPHUIILHOCTD U a0JaCTUYHOCTD;

COBMECTUMOCThH C HJIOCKOIMMYECKUMH U JIATTAPOCKOMUYECKUMU HHCTPYMEHTaM

DTO JaeT BO3MOXKHOCTh 3(PPEKTUBHO UCTIOJIb30BATh XUPYPTrUUECKUE JIa3ephl JJIs1 BHITTOTHEHUS
CaMbIX Pa3HOOOPA3HBIX OMEPATUBHBIX BMEIIATEIBCTB B YPOJIOTUU, THHEKOIOTHUH,
OTOPUHOJAPUHTOJIOTUH, OPTONEUU, HEUPOXUPYPTUHU U T. II.

[To Hamemy yOeXAeHUIO, HAUTYYIIUM BEIOOPOM JIJIsl XMPypra o CBOUM (hU3NYEeCKUM
CBOMCTBAM SIBJISIETCS TOJIBMUEBBIN J1a3zep. [103ToOMy OCHOBHOE BHUMAHUE MbI YIEJIIEM UMEHHO
[ 0bMUEBBIM JIa3€pPaAM B XUPYPIUH.




IIpuMeHeHue 1azepa B 00CiIeI0OBaHUH U XUPYPrUM IJ1a3a.




.

Hcnosnb30Banue Jiazepa B MUKPOXUPYPIUU Ty1a3a.




Cracu0o 3a BHUMAHHE.




