LASER
(Light Amplification by Stimulated Emission of Radiation)




Boennure camosietu
MMarT Ja3epHo-
HACOYBAHU OPBKUS.
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Ilpunnun Ha JeicTBUE HA JIa3epuUTe

OcHoBHH npouecHu ( A. Alinmaiin, 1916r.)

Iorabuane CnoHTaHHO H3ab4BaHe CTHMYJIHPAHO H3JIHYBAHE
(cbe cayuaiina ¢aza (cbe cpIIaTa YecTOoTa
1 TOCOKA) (¢aza, KaKTO NaJAAIIOTO

Jb4YeHHe, T.€. yCHJIBaHe)



Ycnosusn 3a nojiyudaedHe Ha Jila3epHa cenepauus
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Level 3, £, Ny

R (fasy, radiationfess transition)

Level 2, £5 N,

P (pump
transition) o L (slow, laser fransition)

Level 1 (ground state), £, N,

JIlnarpama Ha Jiazep ¢ Tpu padOTHH HMBA.



Level 4, E;, N
Ra (fast, radiationless transition)

Level 3, £5. N

P (pump s L fslow, laser transition)
fransition)

Level 2 Es N,
Rb (fast, radiationless transition)
Level 1 (ground state), k), N,

JImarpama Ha Jiazep ¢ 4YeTUpPHU Pa0OTHHM HUBA.



Ycnosusn 3a nojiyudaedHe Ha Jila3epHa cenepauus
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B onTuyHHuTE PE30HATOPH C€ YCTAHOBABAT HAAJIbKHHA CTOSAIIN
BDbBJIHU.
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THIHYHY JIa3epHU pe30HATOPHU

Ry=m plane-parallel Ry=m

———1

- L

R, f 2 concentric f\;:rhcmm’,i fa’w

Ry =L confocal Ry=L

H:__,___-—— “H e}
Rz =

R\=1 hemispherical

Ry~ CORCEVE-COVEX Ry=L-R,

11



Inhomogeneous Gain Profile
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Resonator Modes

YcioBusi 32 Bb3HUKBaHe HA JIa3epHA FeHepanus 12



Hanpeunu moaoBe B
Pe30HATOPH ¢ HUJIMHIAPUYHA
cuMeTpuA

Hanpeuynu moaoBe B
Pe30HATOPH € MPABObI'bJIHHU
orJjieaaJja
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X
(2 1/3)

Ycii0oBHe 32 CTA0MJIHOCT HA Jia3epeH pe3oHaTop.
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ﬂ’b]l.?f(‘llliu HA 6bJ/IHUME HA U3JIbU6AHE HA pa3jiudunRu jiazepu

Tk
Sapphire
Alexandrite 0.68 - 1.13
0.72 -0.8
e Nd:YAG & Dy:CaF
: i Nd:Glass 2 35
(Doubled)  Ruby UAIBGEE'S 1.06 Ho:YAG DF
Raman shifted HF :
NERIHE 2.6-3.0/(Doubled)
1.54 53 o
ikt Er-YAG 92.11
: co. %%
0.49 & 0.51 ‘/1.64

Copper
vapor
0.51-0.57 ™

15



OTtpaxarein

O @

..Ell-ip-ii{;ﬂi-
o @ O
Dauble ellipse

.- Larier e rein E LT

o el Yo

Driffuse

O
(®
Oe

C & O
ﬁo@

=

Y| ull1pl-l: ellipse Axial

= Mgl pas = Anr g <oslmg waler

16



Cxema HA MbPBHMA PYOHHOB Jia3zep
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Highly
reflective
mirror

Nd:YAG solid-state laser

Flashlamp (pump source)
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Cxema Ha TBBbP/0TeJIeH (HEOAMMOB) J1a3ep.
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Enargy
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Laser band
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IHoaynpoBoaHHKOBH Jia3epH ( JJa3epHH THOIH)
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Bcexku moaynpoBOIJHUKOB JIazep MOKe 1a padoTH

Laser Power
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IIpe3 21 Bek poTOHUKATA 1€ H3MECTH B MHOTI0 00J1aCTH
eJieKTpoHuKaTa. KbcuTe J1a3epHM MMITYJICH Ca HEO0OX0UMH 32
npeaaBaHe Ha HH(popMaNKs ¢ BUCOKA IJIBTHOCT.

POMOHHU MpeXu
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Time resolution (seconds)
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Jlazepu, usapuBamu GpeMTOCEKYHIHN UMITYJICH
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DeMTOCEKYH/ICH reHepaTop:
CuMeTprYHA WIH ACHMETPUYHA KOMIIEHCALIMSI HA JUCTIepCusTa?
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DeMTOCEKYH/ICH reHeparop B Kareapa KBanrosa
CJICKTPOHMKA

0.6 FWHM = 23 fs

Intensity [a.u]
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