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Semiconductor dynamics probing

Fundamental processes in semiconductor

Carrier-carrier scattering
Intervalley scattering
Intravalley scattering
Carrier-optical phonon
thermalization

Optical phonon-acoustic
phonon interaction
Carrier diffusion (0,1 um)
Auger recombination
(carrier density

~ 10e20 cm-3)
Radiative recombination

10e-15-10e-12 s

> 10e-14 s
~ 10e-13 s
> 10e-12 s

~ 10e-11 s
~ 10e-11 s
~ 10e-10 s

>10e-9 s

Lattice heat diffusion (1 um) ~10e-8 s
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Generation of ultrashort laser pulses
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Ultrashort pulse amplification

Chirped-pulse amplification (CPA)
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Techniques for probing ultrafast dynamics (~1 ps)




MeTon pump-probe

fs-laser & amplifier

800 nm, 120 fs, 0.3 mJ, 1 kHz
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MN3mepeHne OTHOCUTENBLHOIO NPONYCKaHUA

OnpepgeneHune 6anaHca KaHanoB

sample e
probe CCD1

CCD2

pump

VlsmepeHMe OTHOCUTEJIbHOIo NponyckaHuA

sample
probe

jecor

CCD2

pump

Bo3MOXXHOCTK yCTaHOBKM pump-probe.

M3mepeHne CnekTpoB NPOMNyCKaHMs U OTPaKeHUs:
- B UHTepBane gnuHH BornH 350 — 1000 Hwm;

- 3agepxka ot pump-umnynsca ot 0 go 1700 nc.
- B kauecTBe BO30YXOEHMSI MOXXHO UCMOSb30BaThb:

PereHepaTtnBHbIn ycunutens “Spitfire”
AvanasoH nepecTtponkn 750+840 nm,
anurtenbHocTb umnynbca <130 fs,
MoLHOCTb B uMmnynbce 0.3 mJ (2GW),

OnTtuyecknin napametpuyeckmi yeunurtens OPA-800C
AnanasoH nepectponkn  1.1+2.8 mm

anurtenbHocTb uMmnynbca <130 fs

MOLLHOCTb B umnynece 18 nJ @ 1.3 mm; 10 unJ @ 2
.08 mm;

leHepaTop 2-1 1 3-11 rapMOHUK
AvanasoH nepectpoukn pukc. 400, 266 nm
ANUTENbHOCTb UMMYyIbca <130 fs






Time-resolved PL measurements by
up-conversion technique
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Structure GaAs/InGaAs with multiple quantum wells

Multiple QW structure

Optical properties

Cap layer~300nm
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CﬂeKprl OTHOCUTEJIbHOIo NponycKaHus
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Photoluminescence kinetics at 300 K

Lifetime of carriers in
QW~ 600 ps

States in the QW
are degenerated

PL Intensity (a.u.)
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Initial part of the PL kinetic curves at 300 K

Wavelength

—— 860 nm
— 870 nm
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Carrier trapping into QW ~ 1 ps

Rise time

0.3 ps

0.3 ps

0.39 ps
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1.42 ps
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2.47 ps
2.72 ps
2.95 ps

Carrier thermalization in bulk gallium arsenide
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PL Intensity (a.u.)
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Initial part of the PL kinetic curves at 10 K

Dependence of the PL rise
time on the excitation power
at ground state of QW
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PL intensity, arb. units
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PL signal [a. u.]
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