- . 2 i--'_“"
e "‘t o -\-n -,:—';‘_

b ik
| -

T pOﬁJ\eMan)HBHKH,

M JHArHOCTHKH erMHHH,

._thm -

;-» HanmeTpOBblx 'CprKTyp HE

C W

BT pnﬁo

Ma’___

e *'f_';‘.;“l‘:-..; - 3 .
o . - "’1*_,_-,— - .
Kb

-y

T e skt

emH n_' ""“"""""

et = e,
e : ~b'u* <
iy S



YK 546.28+669.782+621.38
BBK 24.124
K79

Kpemuuii — 2014 / Tesucni poxnajoB X Koudepenuun 110
aKTyaJbHbIM mpobiieMam (U3MKKH, MaTCpHaNOBENEeHHs, TEXHOJIOIMH H
JMArHOCTHKM KPEMHWsl, HAHOMETPOBBIX CTPYKTYp MU [puOOpOB Ha €ro
ocHoBe (Mpxytck, 7-12 wmions 2014 r.). — Hpkyrck: H3parTenbcTBO
Mucruryra reorpaduu um. B.b. Couassl CO PAH, 2014. — 229 c.

Koudepenumns «Kpemuuit — 2014» aBasietcs NpoaoKeHHeM CepUH HAy4HBIX
koH(epeHUHH  MOCBALUEHHBIX  kpemHuIO. CBOW  HCTOpPHIO OHa BEIET C
06LIEpOCCHIICKOro COBELIaHMs 10 KpeMHHIo, nposeaeHHoro B MUCuC 8 1999 rony.
3a 3TM TOAbl MEpONpPHATHE TPEeBPaTHIOCh B OCHOBHOH (OpyM, Tlie yueHble,
npeacTaBIsoNIMe akajeMuieckoe coodulectBo, BY3b u npomeiiienrocTe Poccun
u crpan CHI', MoryT o6CcyauTh aKkTyanbHble IPOOIEMBI MO BCEMY KpPYTY BOMPOCOB,
BK/ItOUaroieMy B cebs nojydeHue MEeTallypru4eckoro W rMoJjUMKpHUCTaNIMYeCKOTo
KpEMHHs, POCT W MaTepHajioBeleHHe OOBLEMHBIX KPHCTALIOB M TOHKHX [UIEHOK
KPEMHHs M POACTBEHHBIX MATEPUAJIOB, a TAKKe PU3NKY, TEXHOJIOTHIO U IHArHOCTHKY
HAaHOCTPYKTYP Ha HX OCHOBE.

© UnctutyT reoxumun um. A TT. Bunorpanosa CO PAH, 2014
ISBN 978-5-94797-231-3 © HanatensctBo MuctuTyTa reorpadmn um. B.5. Couanst CO PAH, 2014



Interplay of inversion-less and inversion-based terahertz stimulated intracenter emission
in isotopically enriched silicon doped by bismuth
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Two types of terahertz-range stimulated emission involving intracenter transitions of bis-
muth atoms in isotopically enriched silicon has been realized under optical excitation by mid-
infrared free electron laser (FELIX Facility, Radboud, the Netherlands) at cryogenic temperatures,
~ 5 K. In comparison with the similar stimulated emission observed for natural silicon crystals [1],
strong interplay between Raman laser emission and inverted intracenter lasing has been observed
(Fig. 1). This competition is caused by interaction of particular donor levels those populations play
a critical role in forming inverted electron distributions required for intracenter laser action (for in-
stance 2p+ —1s(E) bismuth transition in Fig. 1) versus dominant population of the ground impurity
state (inversion-less), 1s(A1), what is required for Raman Stokes lasing.
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Fig. 1. Left: %®Si:Bi lasing scheme showing pump (arrow upwards) and emission transitions (arrows downwards). Right:
Dynamics of the laser emission pulses (lower) and frequency (upper) during the FEL pump pulse.
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