LASER
(Light Amplification by Stimulated Emission of Radiation)




Boennute camosnetu
AMAaT Ja3epHO-
HACOYBaHU OPBXKUS.

CamoueTure ca
cHabJIeHH ¢ Bromeno 3penue
JIa3epHU JTOKATOPH. MOXeE Ja C€ KOpUTupa
C JIa3epHA XUPYPTHL

CD-ROM nuckose |

Ce YeTar C JIa3epu. 3b00neKapure

' ITIOJI3BAT.

i

[IpemaxBaHe Ha
TaTyUPOBKHU. [

JlazepHu TexHONIOTHH CE
MOJI3BAT B IPUHTEPH,
B KomnupH

(=

JlazepHu mokaszanku

.

. ce I0JI3BarT 3a Yo
CD ayauo- NPE3CHTALUH. B marasunure Buneourpu kato PlayStation
JTIMCKOBE Ce MOKYIIKUTE BU C€ 2 MOJI3BAT Ja3epHu.
YeTaT C Jia3epu. CKaHUPAT C JIa3epH.

http://quantum.phys.uni-sofia.bg/dreischuh/LASERS INTRODUCTION.pdf 2


http://quantum.phys.uni-sofia.bg/dreischuh/LASERS_INTRODUCTION.pdf
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Ilpunnun Ha JeicTBUE HA JIa3epuUTe

OcHoBHHM npouecu ( A. AMHmamH, 1916r.)

IHorabinaune CrnonTranHo u3jib4uBaHe CTUMYJIHPAHO U3JIBYBAHE
(cbe caydaiiHa ¢asza (cbe chlaTa YecToTa M
U MOCOKA) (¢a3za, kKaKTO MAAANIOTO

JIbYeHHue, T.e. YCUJIBAHeE)



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,

Jluarpama Ha Jiazep ¢ Tpu padbOTHHM HUBA.



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,

JlmarpaMa Ha Jazep ¢ YeTHPHU padOTHU HUBA.



B onTuyHHuTE PE30HATOPH C€ YCTAHOBABAT HAAJIbKHHA CTOSAIIN
BbBJIHU.
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THIHYHY JIa3epHU pe30HATOPHU
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Inhomogeneous Gain Profile
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Resonator Modes
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Hanpeunu moaoBe B
Pe30HATOPH ¢ HUJIMHIAPUYHA
cuMeTpuA

Hanpeuynu moaoBe B
Pe30HATOPH € MPABObI'bJIHHU
orJjieaaJja
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ﬂ’b]l.?f(‘llliu HA 6bJ/IHUME HA U3JIbU6AHE HA pa3jiudunRu jiazepu

Tk
Sapphire
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0.72 -0.8
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: i Nd:Glass 2 35
(Doubled)  Ruby UAIBGEE'S 1.06 Ho:YAG DF
Raman shifted HF :
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1.54 53 o
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: co. %%
0.49 & 0.51 ‘/1.64

Copper
vapor
0.51-0.57 ™
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Cxema HA MbPBHMA PYOHHOB Jia3zep




Highly
reflective
mirror

Nd:YAG solid-state laser

Flashlamp (pump source)
L L]

Ned: YACr crysial (laser medinm)

Partially
reflective

mirror

Optical resonator

CxeMa Ha TBBpPAOTEICH (HEOAMMOB) Jiasep.
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output

Helium-neon gas reservoir

Laser bore fube

Chutput .
coupler Cilass envelope High

reflector

KoHCcTpyKIUs Ha XeJIU-HEOHOB Jia3ep
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ApProHoB MOHEH Ja3ep
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Enargy

v'=g

Laser band

Mugleor distonce

ExcuMepHu jJasepu
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Halogen Lasers



I'a3oquHaAMUYHM J1a3epu
( HF(2700-2900 nm) ; DF (3800 nm))
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IIpvMHUMII HA 1eHICTBUE U XETCPOCTPYKTYPHHU
o JIA3ePHU THOIH
L
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Bcexku moaynpoBOIJHUKOB JIazep MOKe 1a padoTH

Laser Power

KAaTO CBETOAMO/1, HO 00PATHOTO HE € BIPHO.
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IIpe3 21 Bek ¢poTOHMKATA 1Ie U3MECTH B MHOI0 00J1aCTH
eJieKTpoHukara. Kbcure jiazepHu MMIYJICH €A HEO0X0AMMH 3a
npeaaBaHe Ha HH(popMalKs ¢ BUCOKA IJIBTHOCT.

POMOHHU MpeXu
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Time resolution (seconds)

KakBo o3HauaBa “0bp30” B ONITHKATA U B eJIEKTPOHUKATA?
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Jlazepu, n3apuBamu GpeMTOCEKYHIHN UMITYJICH

Kerr-lens:
Low Intensity

GGaussian
Laser Beam

Kemr Medium
n=ny+ Nyl Aperture

v

High Intensity

Gaussian
Laser Beam

Dispersion control :
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DeMTOCCKYH/ICH I'eHepaTop:
CuMeTpHYHA MJIM ACHMETPUYHA KOMIIEHCAILIMA HA AUcnepcuara?
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DeMTOCEKYH/ICH reHeparop B Kareapa KBanrosa
CJICKTPOHMKA

0.6 FWHM = 23 fs

Intensity [a.u]

0.0  momow—m’]
-80 -60 -40 -EIIIZI'[::lE!lal[]:.’Ir [fE]ED 40 60 80
=Ae = 790nm
- A1 = 28fs (Gaussian shaped pulse)
- frep = 83MHZz

-W =4nJ 26



ATTENTION !!!
LASER RADIATION !!!
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