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What areOH Megamasers?

OH Megamasersand Galaxy Mergers

The Ar eciboOH MegamaserSurvey
— OH MegamaserHosts

— TheOH-FIR Relation
— TheOH LuminosityFunction

OH Megamasersat High Redshift

Tracers of Galaxy Ṅ?



The Ar eciboOH MegamaserSurvey

Conduct OHM search to:

(1) DeterminetheOHM fractionin LIGs.

(2) Augment(double)OHM samplefor a statistical

studyof OHM environments,engines,lifetime, and

structure.

(3) Estimatethemergerrateat variousz, through

“bootstrapping”thesample.

(4) ConfirmtheOHM-LIG connection.

Candidate Selection:

IRASPointSourceCatalogRedshiftSurvey

(PSCz- Saunderset al. 1999)

(1) 0 � 1 � z � 0 � 45

(2) IRASf60µm � 0 � 6 Jy

(3) 0� � δ � 37�

Thesecriteriaidentify a sampleof 311candidateOHMs.



— 50New OH MegamasersDetected

— DetectionRate of 1 in 5.5





FIR Luminosity Influenceon OHM Activity

FIR luminosity is correlatedwith both:

- OH luminosity(LOH), and

- OHM fractionin LIGs.

LOH-LFIR relation
- Simpleview for unsaturatedmasing:

LOH ∝ Lpump Lcontinuum∝ L2
FIR

- Simpleview for saturatedmasing:

LOH ∝ Lpump ∝ LFIR

- Baan(1991)empiricallyconfirmedthequadratic(unsaturated)

relationship.

- Kandalian(1996)correctedtherelationshipfor theMalmquist
bias:

logLOH �
�
1 � 38 � 0 � 14� logLFIR �

�
14� 02 � 1 � 66�

	 Theremaybetwodistincttypesof emissionin OHMs.

(Diamondet al (1999)VLBI work supportsa dichotomy)

OHM fraction in LIGs:
- Thefractionis astrongfunctionof LFIR, but it is notdue

to theLOH-LFIR relationalone!

- Viewing geometryandOH concentrationmustberelevant.

- Mergerstageshouldbeimportant(correlatedwith LFIR)



BothLOH andLFIR arecorrelatedwith distance.

Removing thecorrelationwith distancealsoremovesthe

artificial relationshipbetweenLOH andLFIR.


 This canbeseenin flux-flux plots...



No Corr elation!


 OH MegamaserstrengthdoesNOT dependon theglobalFIR emission.



Nearlyhalf of thesampleis detectablebeyondthelimits of thesurvey.

Φ ∝ L � 1 � 1
OH (Mpc � 3 dex � 1) — consistentwith ULIRGs (Kim & Sanders1998).







Summary: OH Megamasersand Merging Galaxies


 50new OH megamasersdetectedin ULIRGs.


 ULIRGswith highLFIR andhighTdust aremostlikely to

produceOH megamasers,BUT


 Thestrengthof OH megamasersis unrelatedto LFIR or the

radiocontinuum.


 Power law OH luminosityfunction.


 DetectingOH megamasersathigh redshiftis straightforward.


 DeepOH megamasersurveysmayprovideameasureof the

galaxymergerrateversuscosmictime.


