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(OCHOBHOE COCTOAHHE

TpexypoBHeBad cxema ONTUYECKOM Haka4vku. YKasaHbl
«BpeMeHa XU3Hn» yposHen E2 n E3. YpoBeHb E2 —
MeTacTabunbHbIn. [lepexon mexay ypoBHAMU E3 n E2
be3bi3nyyaTtenbHbiv. J1asepHbin nepexon OCyLLECTBAETCS
Mexay yposHaMu E2 n E1. B kpuctanne pybuHa ypoBHu E1,
E2 n E3 npuHaanexaTt npuMecHbIM aToMaM Xpoma



[lepBbin nasep Ha pybuHe, co3gaHHbi B PAHe
M.[O."anaHnHbim, A.M.JleoHTOBUYEM, 3.A.
Yumxknkoson, 1960 roa




Cxema ycTpouncTBa Ha npumMmepe

pybuHOBOro nasepa

Henpospaunoe Honynpospaunoe
3€pKano 3ePKAT0
Hanyaschas namna

Jyu
aazepa
Pabouee meno (pyoun)

Onmuueckuil pezonamop




JTazep oObIMHO COCTOUT U3 TPEX
OCHOBHbIX 3NTIEMEHTOB:

+ CTOYHUK 2HEeprmm (MexaHusm
«HaKa4yKkn>»);

+ Paboyee Teno;

+ Cuncrtema 3epkan («ontmnyeckumu
pe3oHaTop>»).



[ennn-HeoHoBbLIN Nasep. CBeTALMNCA Nyd B
LEeHTpEe — 3NEKTPUYECKUIN paspsaa.
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OcoBbeHHOCTU U3NyYEHNA NA3epoB

MOHOXPOMATUYHOCTb
KorepeHTHOCTb
Managa pacxoaMMOCTb NMy4dKa

MOLWWHOCTb U3ny4yeHuns



Aaseprnit ipurep




[ a30Bble nasepb.bl

HUCcTOYHHUK

Pabouee TeJ10 JlnimHa BOJITHBI IIpumenenne
HAKAYKH
Nutepdepomerpus,
632,8 1M (543,5 HM, ronorpagus,
I'enii-HEOHOBBIN 593,9 um, 611,8 HM, DJIEKTPUYECKUU CHCKTPOCKOIIA,
CUHMTBIBAHHUC IITPUX-
nasep 1,1523 mxm, 1,52 pas3psn
KOIOB, ACMOHCTpPALlUA
MKM, 3,3913 MKM) oL N
3¢ dhexToB.
i st DIEKTPUUECKUI g;ZZHﬁTC;T qj(;)i:{
ApronoBbiii T1azep (351 HM, 465,8 HM, £5. P HaKaI;Ka Ir) o ‘
472,77 am, 5287 HM) SN APy
J1a3€POB.
ISEVEIEIS(E
416 um, 530,9 HMm, HCCJICAOBaHUS, B
KpunToHOBBIN 568,2 Hm, 647,1 HM, DJIEKTPUYECKUU CMECHU C aprOHOM
nasep 676.4 um, 752,5 HM, pa3psn Ja3ephl 0e10ro
799,3 HMm CBETA, JIA3EPHBIC

I10Yy.



Pabouee TeJ10

KceHnoHoBbIM JIazep

A3OTHBIM J1a3€ep

Jlazep Ha
dTopucToM
BOJIOPOIE

[ a30BbIe nasepbl

JlanHa BOJIHBI

MHOk€ECTBO
CIIEKTPAJIbHBIX JTUHUAMN
110 BCEMY BUJIUMOMY
CIIEKTPY U YaCTUYHO B

VO n UK obOmnactsx.

337,1 am

2,7 —2,9 MKM
(DTOPHUCTHIN BOAOPOI)
3,6 —4,2 mxm (dbTopun
JIeUTepus)

U CTOYHHK HAKAYKH

DIEKTPUYECKUAN
paspsn

DIIEKTPUYECKU I
paspsia

XuMuyecKas peakuus
TOPEHHUS ATUJICHA U

TPEXPTOPUCTOTO a30Ta
(NF,)

IIpumenenune

Hayunsbie
UCCIIEOBAHUS.

Haxkauka srazepoB Ha
KpaCUTEJISIX,
UCCIIEIOBAHUE
3arps3HEeHUS
arMocdepbl, HAyYHbIE
UCCIICOBaHUS,
y4eOHBIC JIa3ephl.

JlazepHbie
BOOPYKCHHSL.
Cnoco0OeH paboTaTh B
MIOCTOSSHHOM PEKHUME
B 001aCTH
METaBaTTHBIX
MOIITHOCTEMH.



[ a30Bble nasepb.bl

Pabouee TeJ10 JIanHa BOJIHBI M CTOYHUK HAKAYKH

XUMHUUYECKAS PEAKIIUA
B IJIAaMCHU
CUHIJICTHOI'O
KUCJIOPOJa U MoJa

XYVMUYECKNH Jia3ep
Ha Kuciopoge u - 1,315 Mxm
nojae (COIL)

[TontepeunsbIit
(OompIre
MOITHOCTH) WU
YTIEeKUCIOTHBRIN SNy Sinh IPOJOJIbHBII
nazep (CO,) (Manbre
MOIIHOCTH)
BIECKTPUUECKUH

pa3psaa

IIpumeHnenue

Hayunsbie

HCCIICIOBAHUSA,
Ja3epHBIC
BOOPYKCHHUS.
CnocobeH
paboTarh B
MTOCTOSTHHOM
peXUMeE B 001aCTH
MeTraBaTTHBIX
MOIITHOCTEU.

OO6paboTka

MaTepHuagoB
(pe3ka, cBapka),
XUPYPrus.



[ a30Bble nasepb.bl

HUCcTOYHHUK

Pabouee Tes10 JlimHa BOJIHBI IIpumenenmne
HAKAYKH
OOpaboTka
MaTepualioB
Jla3ep Ha o IrpaBUPOBKa,
P 2,6 — 4 MxMm, 4,8 — DJIEKTPUYECKUI (rgEag
MOHOOKCHIE CBapKa U T. 1I.),
8,3 MKM paspsn
yriepozaa (CO) (hOTOAKyCTHUYECK
ast
CITEKTPOCKOIIHSI.
VYaeTpaduoineroBas
nutorpadus B
PexomOuHaIus IIOJIYIIPOBOTHMK
ANCRIR S SKCHUME L:{I)IX OBO§ i
OKCHUMEPHBIH J1a3e TRENS, MOJICK JpI pu IIPOMBIIIIICHHOC
’ 3 AR AJEKT queEKOM TIE nazepHas
HM (XeF) P ° P
pazpsje XUPYprus,
KOPPEKITUS

3pEHUSL.



Jlazepbl Ha KpacuTenax

PaOouee
TeJIO

Jlazep Ha
Kpacu-
TEJAX

JIJ1MHA BOJIHBI

390—435 am

(Stilbene),
460—3515 um
(Kymapun
102),
570—640 aMm
(Pomamun 6G),

IpyTrue

HUCcTOYHHUK
HAKAYKH

Jpyrou nasep,
VIMITYJIbC-

Hasj JlaMIla

IIpumenenmne

HayuHbie uccinenoBanus,
CIIEKTPOCKOIHS,
KOCMETHYECKas
XAPYPTHs, Pa3aCIICHUE
n30TONOB. Pabounii
Jarna3oH
OTIPEACIISIETCS TUIIOM
KpacHUTEeJIA.



[lasepbl Ha napax MeTannos

Paboudee Te10

[ enuii-kaaMUuEeBBIN
Ja3ep Ha Imapax
METaJIJIOB

[ enmmu-pTyTHBIN
Ja3ep Ha mapax
METAJUIOB

[ enuii-ceseHOBBIN
Ja3ep Ha Imapax
METAJIJIOB

HUcrounuk
JliHa BOJITHBI IIpumenenne
HAKAYKH
o [Tommurpadus, YO
DIEKTPUYECKUI pagus,
a3psJi B CMECH ACTERTOPH!
440 M, 325 HM pasp BaJIFOTHI,
MapoB METAJUIA U
Hay4YHbIC
TeIus.
HCCJIEOBAHUSI.
> ApxeoJiorus,
DJIEKTPUYECKUI
a3psJl B CMECH HAYTHbIE
567 um, 615 HM pasp HCCIeI0BaHus,
MapoB METAJUIA U
y4eOHbIC
TEeIus.
Ja3€pHl.
" ApxeoJiorus,
1o 24 DJIEKTPUYECKAMN
Hay4YHbIC
CIIEKTPaJIbHBIX pa3ps1 B CMECHU
UCCJIEOBAHUSI,
MOJIOC OT MapoB METAJUIA U
y4eOHbIC
KpacHoro jio YO TEJINA.

Ja3ephl.



[lasepbl Ha napax MeTannos

UcrouHuk
Pabouee Tesio JlaivHa BOJITHBI IIpumeHnenue
HAKAYKHU
Jlepmarouiorus,
CKOpPOCTHas
Jlazep Ha mapax  510,6 HM, 578,2  DJIEKTpUYECKUI doTorpadwus,
MEIH HM paspsn HAaKa4yKa
Ja3€pOB Ha
KpaCHUTEJSX.

Jlazep Ha mapax 627 1M DJIEKTPUUECKAN  ApPXEosorus,
30J10Ta paspsn MEIUIINHA.



TBepaoTenbHbIE Na3epsb

Paboudee TeJ10

PyOuHOBBIH J1a3ep

AJTIOMO-UTTPUEBBIE
Ja3epsl ¢
HEOJIMMOBBIM
JIETUPOBAHUEM

(Nd:YAG)

JIJ1MHA BOJIHBI

694,3 um

1,064 mxm, (1,32
MKM)

U CcTOYHHK

IIpumenenne
HAKA4YKH

Tonorpadus, ynanenue
TaTyupoBOK. [lepBhIi
MIPEACTABJICHHBIN
TuMn ga3zepoB (1960).

NmnynbcHas gramna

O06paboTka Marepuasos,
Ja3epHbIC JaIbHOMEDHI,
Ja3epHBIC
1eeyKas3areny,
XUPYPTHsl, HAyIHbIS
HCCIICA0BaHNs, HAKauKa
Ipyrux yna3zepoB. OauH

U3 CaMbIX
PACIPOCTPAHEHHBIX

NmnyinbcHas namia, TTa3epOB BHICOKO#
JIEBGpHBIfI IO MoIHocTh. OOBIYHO

paboTaeT B UMITYJIbCHOM
pexume (nomau
HaHocekyHH). Hepenko
UCTIOJIb3YETCA B
COYETAHUU C
YABOUTEIEM YaCTOTHI.
W3BeCTHBI KOHCTPYKLIUU
C KBa3WHEIPEPHIBHBIM
PEKUMOM U3ITYUEHUS.



TBepOoTenbHbIE Na3epsl

Pa0ouee TeJ10

JIazep Ha pTopuae
UTTPUS-JIATHUS C
HEOJMMOBBIM
JIETUPOBAHUEM

(Nd:YLF)

Jlazep Ha BaHajgare
urtpus (YVO,)
C HEOIUMOBBIM
JIETUPOBAHUEM

(Nd:YVO)

Jlazep Ha
HEOJAMMOBOM
CTEKJIE

(Nd:Glass)

JIiuHA BOJIHBI

1,047 u 1,053 Mxm

1,064 MkMm

~1,062 MKM
(CunukarHble
crékia), ~1,054
MKM
(DocdaTtHbie
CTEKJIA)

NUcTouHuK
HAKAYKH

NmnynbcHas nama,

JIa3€PHBIN TUOJ

JlazepHble TUOABI

NmnynbcHas namia,

JlazepHbie
TTAOIbI

IIpumeHeHue

HawnbGonee uyacto
WCIIOB3YIOTCS IS
HAKauK{ TUTaH—
candupoBHIX J1a3epPOB,
UCTIONB3Ys dPHEKT
YIBOCHHMS YaCTOTHI B
HEJIMHEMHOM ONTHKE.

HawnbGonee gyacto
WCIIOB3YIOTCS ISl
HAKauKH{ TUTaH-
candupoBbBIX J1a3epOB,
UCTIONB3Ys dPHEKT
YIIBOCHHS YaCTOTHI B
HCJIMHEMHOM OINTHKE.

Jlazepsl CBEpXBBICOKOU
MOIIHOCTH (TE€paBaTThl)
Y SHEPTUU
(meramxoynu). OOBIYHO
paboraroT B
HEJIMHEHOM PEXXUME
YTPOEHUS YACTOThI OT
351 uM B ycTpoiicTBax
JIa3€PHOM IIJIABKH.



TBepaooTenbHble nasepsl

Pabouee TeJ10

Tutan-canduposblii
nasep

AJTIOMO-UTTPHUEBBIE
J1a3€ephl C
TYJIMEBBIM

JICSTUPOBAHUEM
(Tm:YAG)

AJTIOMO-UTTPUEBBIE
Ja3epsl ¢
UTTEpONEBHIM
JIETUPOBAHUEM

(Yb:YAG)

JIJIuHA BOJIHBI

650—1100 M

2,0 MKM

1,03 MM

HNUcTouHuK
HAKAYKH

Jlpyrou nasep

JlazepHble TUOABI

NmnynbcHas namia,

JlazepHbie
TTAOIbI

IIpumenenue

Cnekrpockonus,
Ja3epHBIE
JaJIbHOMEDBI,
Hay4HbIE
WCCIICIOBAHUSL.

JlazepHble pagapsl

O06paboTka MaTepualios,
UCCIIEA0BaHUE
CBEPXKOPOTKHUX
UMITYJIbCOB,
MYJIBTU(POTOHHAS
MHUKPOCKOIHSI,
Ja3epHbIE
JATbHOMEDBL.



TBepaoTenbHbIE nasepbl

Pabouee Tes1o JlaivHa BOJIHBI

AJIIOMO-UTTPHEBbIE
Jlaszepsbl ¢
roJibMHeBbIM

JIETMPOBaHHEM
(Ho:YAG)

2,1 MKkM

Lepuii-
JIETUPOBAHHbIN
JIUTHUUA-CTPOHIIMIA
(WM KaJabIUM)-
aJIIOMO-
¢propuaHbIT
jaasep (Ce:LiSAF,
Ce:LiCAF)

~280-316 am

AJIEKCAHAPUTOBbIN
Jiasep ¢
XPOMOBbBIM
JIeTUPOBaAHUEM

HacrtpauBaercs B
muartazode ot 700
110 820 aM

HNUCTOYHHNK HAKAYKH

JlazepHbie TUOBI

Jlazep Nd:YAG ¢
y4eTBEPEHUEM
4acTOTHI,
OKCHMEPHBIN
Jasep, Jiazep Ha
napax pryTH.

NmnynbcHas namia,
JlazepHble 1UOMBI.
JLiist
HETIPEPBIBHOTO
pexuMa — 1yrosas
pPTyTHAs JamIa

IIpumenenue

Menuiinaa

NccnenoBanue
arMocdepsl,
Ja3epHbIe
JaJIbHOMEDBI,
Hay4HBIE
pa3paboTKH.

JlepmaroJiorus,
J1a3epHBIE
TAJIbHOMEDHI.



TBepOoTenbHbIe nasepsl

N cTouHUK
Pabouee TeJ10 JIJIuHA BOJIHBI IIpumeHenue
HAKAYKHU
OnTOBOTOKOHHBIN OnTuyeckue
Jlaszep ¢ CUJIMTEIIN B
P 1,53—-1,56 Mxm JlazepHbIC TUOBI Y
3pOHUEBBIM OIITOBOJIOKOHHBI
JIETUPOBAHUEM X JIMHUAX CBSI3H.
[TepBbIii 4-x
YPOBHEBBIN
TBEPAOTEIIbLHBIN
Jlazepsl Ha dTopHae Ha%ep> R

KaJTbITHA, paOOTarOIINU THUII
nazepa (mocie

JETUPOBAHHOM 2,5 MKM NmnynbcHas jamna
pyOMHOBOIO

I s nazepa MaiimaHa),

(U:CaF) OXJIaXKIAJICS
AKNIAKUM I'CIIMEM,
CCroaHs HC

VCTOJIb3YETCH.



[lonynpoBOAHMKOBLIE Nasepsl

UcTrounuk
Padouee Tes1o JlaivHa BOJIHBI
HAKAYKH
JIJTMHA BOJIHBI 3aBUCHUT
i OT Marepuaia;
OBBIN Wi eiae ONEeKTPUUYECKUN
JIa3epHbIi i o TOK
N (AlGaAs),
3-20 MM (conu
CBHUHIIA)

IIpumenenune

TemekoMMyHUKALIUH,

rojorpadusi, Ja3epHbIC
1eJeyKa3areinu, J1a3epHbIe
PUHTEPbI, HAKAYKA
Ja3epoB APYTUX TUIOB.
AlGaAs-nazepsl
(amroMUHUN-apCEHU -
raJuIMeBbIC), paboTaroIIne
B quarazone 780 aMm
UCIIOJIb3YIOTCS B
POUTPHIBATEISAX
KOMITaKT-JUCKOB U
ABJISIFOTCA CAaMBIMU
pacrpoCcTpaHEHHBIMU B
MUpE.



[1pv

Pabouee TeJ10

Jlazep Ha
CBOOOIHBIX
JIEKTPOHAX

IIceBno-HUKEIEBO-
caMapUEBbIN
Ja3ep

=4

JIinHa BOJIHBI

MOTYT U3JIy4arhb U

HNUcTouHuK
HAKAYKH

HacTpauBarbcs B [Iydoxk

[TUPOKOM
CIIEKTPE
U3JTy4YCHUSI

PerTrenoBckoe
n3irydeHue 17.3
HM

PEISATUBUCTCKUX
SJICKTPOHOB

HN3nyuyenue B

CBEpPXIOpsYEn
IJIa3Me camapus,
CO31aBacMoe
JIBOMHBIMHU
UMITYJIbCaMH
Ja3epa Ha
HEOAMMOBOM
crekie. [1]

'me TUllbl J1a3€epPoB

IIpumeHeHue

Hccnenosanus

arMocepsl,
MaTepUaIOBEICHHE,
MeIUITIHA,
IPOTUBOPAKETHASI
o0opoHa.

[lepBbIii IEMOHCTPALIMOHHBIN

nasep, paboraroniui B
00JIaCTH JKECTKOTO
PEHTIEHOBCKOTO
n3nydeHuss. Moxer
MIPUMEHSITHCSA B
MHUKPOCKOTax
CBEPXBBICOKOTO
pa3perieHus u
ronorpaguu. Ero
U3JIyYEHUE JICKUT B
«OKHE TIPO3PauHOCTI
BOJIbI U TTO3BOJISIET
UCCIIE0BaTh CTPYKTYPY
JIHK, akTUBHOCTB
BHUPYCOB B KJIETKAX,
JIECTBUE JIEKAPCTB.



