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Tm-doped fiber laser with controlled self-sweeping of the wavelength
for tasks of atmosphere spectroscopy
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Co31aH UMIYJIbCHBIN TYJIMEBBIH JIa3ep ¢ FeHepaLnel JIMHEHHO-TIOIIPU30BaHHOIO U3ITyYEHUS B
obmactu 1920 HM, B KOTOPOM YIpPaBJICHHE TUHAMHUKON CHEKTPa OCYIIECTBISIETCS N3MEHEHHEM YPOB-
HSl MOIIHOCTH HAaKaykKh O€3 HMCIIOJIb30BaHMs CIELHUAIbHBIX CIEKTPaIbHO-CEJICKTHUBHBIX 3JIEMEHTOB.
[Tpu mManbix U OOJBIIMX YPOBHAX — MHULUUPYETCS CKAHWPOBAHUE C YMEHbIICHUEM (IIMpUHA JTHHUU
30 MI'n) n yBenuuenueM (mmpuHa JuHud 150 kI'1) AIMHBI BOJIHBI COOTBETCTBEHHO, a MPH HEKOTO-
POM CpeHEM YPOBHE MOIIIHOCTH — CKAHMPOBAHUE OCTaHABIMBaeTCsA. J[JTMHA BOIHBI OCTAHOBKHU OTIpe-
JesieTcs MpeAbICTOpUell yrpaBlIeHUs! CIEKTPalbHOM JMHAMUKON Jiazepa U MOXKET ObITh 3apUKCHPO-
BaHA B CIIEKTpaJIbHOM auana3zoHe oT 1912 go 1923 um. [lokazana BO3MOXXHOCTh MPUMEHEHHUSI J1a3zepa
U1l CIIEKTPOCKOIIMM [TApOB BOJBI B aTMOchepe.
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M3MeHeHne AMHAMUKY JUIMHBI BOJIHBI C YBEIUYEHUEM CriekTp nporycKaHus BO3ILYITHOTO MTPOMEKYTKA
MOIIIHOCTH HaKa4KH (OT BEPXHETO rpaduka 40 cM, I3MepEeHHBIH C MTOMOIIHI0 CAMOCKAHUPYIOIIIE-
K HIKHEMY) ro ja3epa (YepHble TOUYKH) ¥ paCCUMTaHHBIH C UC-

nonb3oBanueM cuctemMsl HITRAN (kpacHble muHMM)

Typical wavelength dynamics with an increase in the Transmission spectrum for 40 cm of air measured
pump power (from top to bottom of the graphs) with the laser (black lines) and simulated by
HITRAN (red lines)

A pulsed linearly-polarized thulium-doped fiber laser generating tunable radiation near the
wavelength of 1920 nm is demonstrated. The main feature of the laser is the possibility of self-started
spectral dynamics control by the pump power level without using any special wavelength selective
elements. It is observed that the lasing wavelength repeatedly decreases in time (linewidth of
30 MHZz), can be stopped, and repeatedly increases (linewidth of 150 kHz) in time at low, intermedi-
ate, and high power levels, respectively. The wavelength can be stopped at an arbitrary value in the
range from 1912 to 1923 nm depending on the prehistory of spectral dynamics of the laser. The pos-
sibility of practical application of the laser for spectroscopy of water vapor in the atmosphere is
demonstrated.
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