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Chirped Mirrors and Chirped Mirrors and femtosecondfemtosecond
generationgeneration

Dispersion effect is one of the limiting Dispersion effect is one of the limiting 
factor of factor of ultrafastultrafast generationgeneration
Chirped mirrors permit to control the net Chirped mirrors permit to control the net 
intracavityintracavity dispersiondispersion
The goal of design methods is to obtain The goal of design methods is to obtain 
structure for optimal dispersion structure for optimal dispersion 
compensationcompensation



Chirped mirrors and pulse Chirped mirrors and pulse 
compressioncompression

SiOSiO22/TiO/TiO22

2.5hn =1.5ln =



Model’s descriptionModel’s description

1.1. Input transform limited pulseInput transform limited pulse

2.2. Broadened pulse (chirp) (Broadened pulse (chirp) (SellmeierSellmeier equation)equation)

3.3. Chirped mirror reflectivity (Transfer matrix Chirped mirror reflectivity (Transfer matrix eqeq))

4.4. Compressed pulse after reflectionCompressed pulse after reflection
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Dispersion compensationDispersion compensation
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Pulse compression in CM with GD Pulse compression in CM with GD 
oscillationsoscillations



Pulse compression in CM with Pulse compression in CM with 
desired GDdesired GD



Pulse compression stagesPulse compression stages



Chirp compressionChirp compression



GD oscillations GD oscillations distortdistort
pulse profilepulse profile



TOD compensationTOD compensation
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ConclusionsConclusions
The model of interaction of The model of interaction of femtosecondfemtosecond
laser pulses with chirped mirrorlaser pulses with chirped mirror is is 
developeddeveloped
Developed model allows improving Developed model allows improving 
chirped mirror design with purpose of chirped mirror design with purpose of 
obtaining better reflected pulse quality. obtaining better reflected pulse quality. 
It was revealed the reflected pulse profile It was revealed the reflected pulse profile 
drawbacks caused by chirped mirror drawbacks caused by chirped mirror 
design imperfection and the way to design imperfection and the way to 
eliminate it. eliminate it. 
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