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Contents of the workContents of the work

A sample of HA sample of H22O maser emission sources has been observed O maser emission sources has been observed 
since since 1980.1980. The sample includes 125 sources (65 starThe sample includes 125 sources (65 star--forming forming 
regions and 60 lateregions and 60 late--type variable stars)type variable stars)..
The purpose of this work is to study the variability of the HThe purpose of this work is to study the variability of the H22O O 
maser emission on a long time interval. The observations are maser emission on a long time interval. The observations are 
carried out on the average once per month.carried out on the average once per month.
Since 1994 lateSince 1994 late--type stars are observed also type stars are observed also spectroscopicallyspectroscopically
to find out correlation between maser variations and optical to find out correlation between maser variations and optical 
emission linesemission lines..
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Radio spectroscopyRadio spectroscopy

•• RTRT--22 radio telescope 22 radio telescope 
(Pushchino, Moscow (Pushchino, Moscow 
Region)Region)

•• HeliumHelium--cooled FET amplifier cooled FET amplifier 
of the 1.35of the 1.35--cm band cm band 
((TTNN =150=150––200 200 K)K)

•• 20482048--channel channel 
autocorrelation autocorrelation 
spectrometer spectrometer ((velocity velocity 
resolutionresolution 0.082 0.082 kmkm//s)s)

•• Sensitivity at the Sensitivity at the 33σσ level level 
about 10 about 10 JanskysJanskys
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StarStar--forming regionsforming regions

HII regionsHII regions
Young stellar clusters Young stellar clusters ((W31)W31)
Bipolar outflowsBipolar outflows
IRAS sources in cool interstellar cloudsIRAS sources in cool interstellar clouds
ProtoplanetaryProtoplanetary discs (S255, NGC 7538 and discs (S255, NGC 7538 and 
others)others)
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Maser in a Maser in a 
protoplanetaryprotoplanetary
disc (S255)disc (S255)

SS255255: H: H22O line profileO line profile
5 February 20025 February 2002

Radial velocity, LSR, km/sRadial velocity, LSR, km/s
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HH22O flaresO flares
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58 spectra (6.5 min exposure each)58 spectra (6.5 min exposure each)
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Stellar masersStellar masers
HH22OO

Y Y CasCas, IK , IK TauTau, W , W EriEri, RS , RS EriEri, , 
R R TauTau, NV , NV AurAur, IRC+60154, , IRC+60154, 
AW AW TauTau, , IRC+60169, IRC+60169, U Lyn, U Lyn, 
GX Mon, GX Mon, VY VY CMaCMa, Z Pup, , Z Pup, 
QX Pup, X QX Pup, X HyaHya, , U U CVnCVn, , 
RU RU HyaHya, Y Lib, WX Ser, , Y Lib, WX Ser, 
VX VX SgrSgr, , IRCIRC––10414, 10414, 
V1111 V1111 OphOph, , RW RW LyrLyr, , 
IIRCRC––20540, 20540, RT RT AqlAql, , 
V391 V391 CygCyg, SY , SY AqlAql, DR , DR CygCyg, , 
NML NML CygCyg, , UU Peg, AM UU Peg, AM CepCep, , 
PZ PZ CasCas

HH22O + O + HHαα

R R AqlAql, RR , RR AqlAql, , 
U U AurAur, , RX BooRX Boo, , 
R R CasCas, S , S CrBCrB, , 
R R CrtCrt, , S S CrtCrt, , 
U Her, U Her, W W HyaHya, , 
R Leo, R R Leo, R LMiLMi, , 
U U OriOri, R Peg, , R Peg, 
S PerS Per, R Tri, , R Tri, 
RS RS VirVir, , RT RT VirVir

Semiregular Semiregular varibales varibales underlinedunderlined
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Optical spectroscopyOptical spectroscopy

125125--cm telescope, Crimeacm telescope, Crimea
Grating spectrographGrating spectrograph
CCD cameras,CCD cameras, Santa Barbara Instruments GroupSanta Barbara Instruments Group
Sensitivity in the Sensitivity in the HHαα region: a spectrum of an region: a spectrum of an 
11th magnitude star can be obtained in a 1011th magnitude star can be obtained in a 10--min min 
exposure.exposure.
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Optical spectrum              Optical spectrum              HH22O line               O line               HHαα--HH22O integrated flux O integrated flux 

MiraMira--type variable R Leo,  type variable R Leo,  PP = 310= 310dd
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Model: Shock wave in a Model: Shock wave in a mira’smira’s atmosphereatmosphere

Shock 1 
Hα

Shock 2 
H2O

Star

Postshock
maser shell


