OH Megamasers:
Luminous Radio Beaconsof Merging Galaxies

JeremyDarling & RiccardoGiovanelli
CornellUniversity

What are OH Megamasers?
OH Megamasersand Galaxy Mergers
The AreciboOH MegamaserSurvey
— OH MegamaseHosts
— The OH-FIR Relation
— The OH Luminosity Function

OH Megamasersat High Redshift

Tracers of Galaxy N?



The AreciboOH MegamaserSurvey

Conduct OHM search to:

(1) Determinethe OHM fractionin LIGs.

(2) Augment(double)OHM samplefor a statistical
studyof OHM ervironmentsengineslifetime, and
structure.

(3) Estimatethe memerrateat variousz, through
“bootstrappingthe sample.

(4) Confirmthe OHM-LIG connection.

Candidate Selection:

IRASPointSourceCatalogRedshiftSuney
(PSCz- Saundergtal. 1999)
(1)0.1<z<0.45
(2) IRASfeoum > 0.6 Jy
3)0°< o< 37

Thesecriteriaidentify asampleof 311 candidateOHMSs.



Arecibo OH Megamaser Search:

IRAS PSCz Sample
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— 50 New OH MegamasersDetected

— DetectionRateof 1in 5.5



Arecibo OH Megamaser Search: OHM Fraction in LIRGs
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FIR Luminosity Influence on OHM Activity

FIR luminosity is correlatedwith both
- OH luminosity (Lon), and
- OHM fractionin LIGs.

Lon-Lg g relation
- Simpleview for unsatuatedmasing:
Lon U Lpumo Lcortinuum U I—|2:|R
- Simpleview for saturatedmasing:
Lon U Lpump U LFIR
- Baan(1991)empirically confirmedthe quadratiqunsaturated)
relationship.
- Kandalian(1996)correctedherelationshipfor the Malmquist
bias:
logLon = (1.384+0.14)logLg g — (14.02+ 1.66)

= Thele maybetwo distincttypesof emissionn OHMSs.
(Diamondetal (1999)VLBI work supportsadichotomy)

OHM fraction in LIGs:
- Thefractionis astrongfunctionof Lg g, butit is notdue
to the Lon-Lg g relationalone!
- Viewing geometryandOH concentratiormustberelevant.
- Mergerstageshouldbeimportant(correlatedwvith Lgg)
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AO OHM Survey: L,,—L.g Relation MLM/LSQ Fit
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Both Loy andLg g arecorrelatedwith distance.

Remawing the correlationwith distancealsoremovesthe
artificial relationshipbetween_qy andLg k.

— This canbeseenin flux-flux plots...



AO OHM Survey: S ;—Sg0., Relation
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No Corr elation!

— OH MegamasestrengthdoesNOT dependontheglobal FIR emission.
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Nearlyhalf of the samples detectabldeyondthelimits of thesurwey.

@ O Lot (Mpc~2 dex—1) — consistentvith ULIRGS (Kim & Sanders998).



OH Megamaser Detectability

" OH ’Gigamasers’

— AO OHM Survey
(12 min, 30)

® Detected OHM
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OH Megamaser Detection Rates: GMRT
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Summary: OH Megamasersand Merging Galaxies

e 50 new OH megamasersletectedn ULIRGs.

e ULIRGswith high Lg g andhigh Ty,4 aremostlikely to
produceOH megamasersBUT

e Thestrengthof OH megamaserss unrelatedo Lgr or the
radiocontinuum.,

e Pawerlaw OH luminosityfunction.
e DetectingOH megamaserat high redshiftis straightforvard.

e DeepOH megamasesuneys may provide a measuref the
galaxy memgerrateversuscosmictime.



