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Why superfast spectral variability?

Perspective directions of spectral researches:
1) Increasing the spectral resolutiét-200000)
2) Larger S/N ratio{2000-300p

3) Longer time series of observatiod$)(50 years

4) Detection of all Stokes parameters,U,V)
5) Large surveys, ...

Almost unprobed field of the researches:

Very fast line profile variations\T~ 1 s -
10-20 minutes), S/N >500

This research field of studiess close to fast photometry but allows to study
the details of line profile variations associated Mlitistuations of the velocity
field in the photosphere and in the wind, chemacad temperature
Inhomogeneities (spots), and local magnetic fields




What profile variations are expected?

Stochastic (irregular):10 seconds - 5 minutes
Regular (pulsations): 1-150 minutes

A: Irregular sfLPV

Stochastic LPV: typical time ~ plasma cooling time +ecombination time =>
Typical amplitude ~102 - 103 of the continuum flux- We needAT < 1 min (5 -60
s) and S/N ~

B) Reqular and quasi-reqular sfLPV

Periods 1-150 minutes. Amplitudes ~1-3% of the neighlgacontinuum
flux — AT <10 min (10 -600 s) and S&B0O0

We need 1-6 meter telescopes, Spectrograph andApectropolarimeters
of low and mediumresolved power R ~ 500-15000

Objects: bright OBA,... stars with*1-10" (may be
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Terskol Observatory, 2-m : :
Telescope Crimean SAlI MSU station, 1.25-m telescq

Echelle spectrometer for

Cassegrain focus R = 150 :
A-low resolution spectrograph R~700=4200-7200 A




Spectral observations: telescopes and ta(~10000C spectra
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2-m Tsels
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Spectral observations: telescoppes and ta(~1000C spectra

Il. B-stars (&bjects, 6851 spectra

Star |Sp.Typg V Telescopeg Spectrograph Dates spectra

B Cep |BO.5llIs| 3.21 6-m BTA MSS  [30.12.2021-2.2.2021 74
yCas BO0.5Ivpe2.39 1.25-m A-sp 13-14.9.202Q0 1714
6-m BTA MSS 1-2.2.2021
6-m BTA| Scorpio | 19-21.01.2015
pLeo Bllab 3.87 MSS 19.02.2019
1.25-m A-sp 26.10-2.11.2019
e Per |B1.5l1112.89 2-m Tseis ESC 19-20.01.2019
0 Ori A [Boli+09v| 2.41 2-m Tseig ESC |20-24.01.201
yOri | B2V |1.64 2-m Tseis ESC [18-21.01.201

n UMa | B3V |1.86 2-m Tseis ESC [18-21.01.201

a And B8IV 2.06 1.25-m A-sp 13-14.9.202(
-VHgMn 1-m UAGS 28-30.10.202¢




Spectral observations: telescopes and ta(~10000C spectra

Ill. A-stars (4dobjects, 2157 spectra

. Spectrograp Total # of
Telescope N Dates spectra

6-m BTA| Scorpio [21/22.01.2015 937
6-m BTA| MSS 5.1.2020

AOla |4.54 6-m BTA| Scorpio |25/26.09.2016 330

A2l1l |3.00 - Scorpio |25/26.09.2016 249
A8Vn|2.46 UAGS (28-30.10.2020 641

Global results of observationsNumber of spectra:
Number of objects: 2.2 ~10000

10 — O stars— 1146 spectra
8 — B stars — 680 spectra

4 — A stars— 2157 spectra Exposures:
_am 1 seconds — 15 minutes
V=1M.64 — 8".90
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Fourier spectrum, 4040600 A y Umi
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Observations: January 18-21, 2019, 2-m telescope,
Terskol Observatory, 42 spectra AA 4000 -7500 A
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BTA, MSS, 1-2.2.2021. Magnetic field
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1.25-m - 13-14.9.2020 - Halpha
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Conclusions

22 OBA stars were observed in order to find thé>¥$fs;

. Fast line profiles variations in spectra of alhé studied stars with
periods from 1 to ~ 150 minutes were detected. Eheariations

are “highly likely” related to high NRP modes;

. LPVsin spectrgoLeo anda? CVn with v> 0.1 mint are transient
with slightly variable periods could be explained fast generation

and quenching the NRP modes | >> 1;

Most of the program stars with detected LPVs aragnetic;

. Superfast LPVs can be detected in spectra of lr@BA stars
using the moderate diameter telescopes and low{rggm

(R=500-2000) spectrographs;

. At the same time, the measurement of their maghelds is

possible only with large telescopes.




Questions?




