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A W N P

Abstract. We report obsenations of H,O maseremissionfrom the AGN of NGC 1052. The velocity rangeof the maser
emissionis 1450 V,sg 1850km s !, the mostredshiftedever seenfrom this source We detecteda narrav componentvith

aFWHM of 21km s  in the maserspectrumpro le for the rst time. The peak ux densityof the narrav featureis 47mJy
atVisg = 1787kms 1. Over a shorttime interval of 3 10° seg the peak ux densityandthe velocity width of the narraw

featureappearedo changeby 16 9% and 30 12%, respectiely, with the peak ux densityof the continuumemission
simultaneouslyaryingby 21% .

We assumehatthe new narrav componenis locatedwithin 0:05pc of the AGN. Theincreasingof the peak ux densityand
the narrawing of the velocity width of the narrav componenimply anincreasen the gain of the maserthroughthe excited
molecularcloud. Sincethe continuumandthe narraov componentsrightenedsimultaneouslythe continuumare regardedas
the seedphotonof the maserrunningbehindthe excited moleculargas.The masersaregeneratedhroughthe XDR wherethe
knotsof thecontinuumjet areampli ed. Anotherpossibleinterpretations theinteractionbetweerthejet from the AGN andthe

moleculargas.
1. Intr oduction

Detailsof theaccretiortowardtheactive galacticnuclei(AGN)
is still unclearMore than30 objectsareknown to emit parsec-
scaleH,O megamasersiearthe AGN, and thus H,O maser
obsenationsprovide signi cant information.H,O masersare
usedto measurethe velocity and the position of the molec-
ular gaswith the precisionof 0:1kms ! and 0:01 pc,
respectiely. Most megamasembjectshave a narrov feature
< 20km s ! in their spectrawhile only threeobjectscover a
broadrange > 100kms 1. NGC 1052is the nearestn the
three ataredshift:Z = 0:0049(Vsys = 14591kmss 1) (Knapp,
Faber& Gallagher1978, andhassymmetricdouble-sidedets
(Jones,Wrobel & Sha er. 1984. In NGC 1052 ary narrov
featuresof the masershad not appearedBraatzet al. 2003.
Clausseretal. (1998 reportedthatthereis a gradientbetween
thevelocity andthepositionof themasety 100kms 1, and
thatthemaserdocatedalongthewestern-recedinggt. Themo-
tion of thebi-symmetrigetsinclined57 alongtheline of sight
is estimatecbf  0:26 ¢ (Hp = 65kms * Mpc 1) (Vermeulen
etal. 2003. And thereis a trousperpendiculato thejet, and
the western-recedinggt is attenuatedy free-freeabsorption
(FFA) in the foregroundgeometricallythick torusthatis con-
sistedof the cold denseplasma(Kamenoetal. 2007).

The H,O masersemepe from the excited moleculargas.An
X-ray from the AGN irradiatesghemoleculargas,andproduce
adeepX-ray dissociatiorregion (XDR) asthe meanfree path
of X-ray is large. Themoleculargasis heatedabose 400K and
excited. The X-ray luminosity of NGC 1052 is measuredf
1:4 10"ergs ! (Kadleretal. 2004. In NGC 1052the XDR
could be createdin the geometricallythick torussurrounding
the AGN.

In theposterwe reporttheappearancef anew narrov compo-

nentin themaserspectrabf NGC 1052andreferto theprocess
of thecreationof themasetby consideringsomepossiblemod-
els.

2. Obser vations & Results

We obsenedthe H,O maseremissionat 22 GHz toward NGC
1052 by using Nobeyama45-m radio telescopeduring four
days,2003May 30 - June2. A resolutionswere 0:26kms *
and 1:6kms 1.The mean system noise temperatureswere
189K on May 30 and 164K on June2, on the other hand
400 2000K on May 31 andJunel, hencethe dataof these
two dayswerediscarded.

The velocity rangeof the maseremissionwas1450 V| sg
1850kms ! (Fig. 1). This is more redshiftedthan ever ob-
sened(Braatzetall. 2003. Thepeak ux densityof themaser
emissionis 89mJyat1786km s . In thismaserwe detected
bright, narraw featureof FWHM = 21km s !, for the rst time
(Fig. 2). Its peak ux densityis 47mJyatV sg = 1787kms 1,
i.e., redshiftedby 328km s ! with respecto the systemicve-
locity. Furthernorehe peak ux densityof the narrowv feature
increasedrom 44:3 2:5to51:11 2:6mJdyby 2 , while the
FWHM decreasettom23:1 2:3t016:2 1.0kms 'by2:7
during May 30 thoughJune2. At the sametime the peak ux
densityof the continuumemissionincreasedrom 642 33to
775 24mJy.

3. Discussion

If we supposéhe velocity gradientof 100km's ! (Claussen
etal. 1998 still appliesatthetime the new narrov component
appearedthe position of the new narrav components sur
misedto bewithin 0:05pcfrom thecenter
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Fig. 1. TheH,O maserspectrum.
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Fig. 2. A spectralpro le of the new narrov componenton May 30
(top) andJune2 (bottom).

An outputintensityof maserss the productof aninputinten-
sity of seedphotonsanda gainof masergDopita& Sutherland
2003. Thusthe increaseof the peak ux densityandthe de-
creaseof the velocity width of the narrav componensuggest
thatthe gain of themaseremissionincreases.
Sincethe masersarelocatedin only the western-recedingget
(Clausseretal. 1998, andthemoleculartorusis in front of the
western-recedinget alongtheline of sight,we canassuméhat
theincreasingf the continuumimpliesincreasingof theinput
photonsandthereforethe recedinget providesthe seedpho-
tonsfor themaserIn this modeltheseedphotongrom thecon-
tinuum jet areampli ed throughXDR, andthe gainincreases
andtheintensityof the maseremissionncreasegsaresult.
Anotherpossiblemodelis themoleculargas,excitedby thein-
teractionwith the jet, emitsthe maser For the jet velocity of
0:26 ckms ! (Vermeulenet al. 2003, a kinetic power of
thejet couldbeestimatecbf 6 10*ergys . Thustheesti-
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matedpower of the jet exceedghe obsened X-ray luminosity
of 1;4 10" erys?! (Kadleret al. 2004, but this can arise
(Isobe2002. In this modelthe new narrown featurecould be
producedasthe maseremepgedthroughthe moleculargas,ex-
citedby theshockwith the jet, which extendsalongtheline of
sight. However it is unclearwhy only redshiftedmasersvere
detectedbut blueshiftedmasersarenot.

4. Conclusions

We obsened the H,O maserof the AGN of NGC 1052.The
range of the maseremissoinis most redshifted ever seen
for NGC 1052. We detecteda narrov component,FWHM

= 21kms ! andthe peak ux density 47mJy, in the maser
spectrunpro le for the rst time.Thepeak ux densityandthe
velocity width of thenarrow featureincreasedy 16 9% and
narrovedby 30 12%, respectiely. Andthepeak ux density
of thecontinuumemissioralsobrightenediy 21% atthesame
time. The increasingof the peak ax densityandthe narraov-

ing of the velocity width of the narrov componenimply an
increasen thegainof themasethroughthe excitedmolecular
cloud. Thereforethe possiblemodelis the maserresultfrom

the continuumcomponenbehindthe torusampli ed through
XDR. Alternatively, it may be possibleby the interactionbe-
tweenthejet from the AGN andthe moleculargas.
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