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Using morphology of Lynds clouds to detect YSO's.
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 Abstract:

1. Project Description

a. Goals
Recent research on star formation in molecular cloud complexes, such as the Cephus Flare (Kun, 1995), Orion, and Taurus molecular clouds, have included studies of a number of Lynds dark nebulae.  Less attention has been given to isolated Lynds clouds, such as LDN 1616 (Cooksey, et. al, 2001). Located in Cygnus, LDN 981 is another example of an isolated cloud that may contain YSOs. This cloud has a linear structure, with filaments radiating out from a central core. Quantz, et. al., studied the region around V1331 Cyg, a known YSO. Located near the end of one of the filaments branching away from LDN 981, V1331 Cyg may be the member of a group of YSOs that has recently emerged from the main body of this dark nebula.

Scattered supernova remnants can be found at various locations within Cygnus. These include the Cygnus Loop (Veil nebula) and one discovered in 2000 - SNR G069.0+02.7 (Mavromatakis, Strom, 2002, A&A, 382, 291-300).  Cygnus OB associations are mentioned in a paper by Plüschke, et. al (2002, New Astronomy Reviews, 535-539) as members of a group of massive stars – some of which have produced supernovae with resultant shock waves and cavities in the ISM. Could a slightly earlier episode of this have resulted in star formation in LDN 981 that remains as of now undetected?

b. Data Analysis Methods

c. target selection

Dust is found everywhere in the universe--in our houses to large areas of our galaxy dating all the way back to the beginning of the universe.  This dust was formed initially from massive short lived stars (J. Rho et al. Jan 2008) such as Cassiopeia A.  The Spitzer Infrared Spectrograph mapping observation showed distinct dust production from Cassiopeia A. Currently in the universe a great deal of dust is formed from old, dying stars, much like our sun.  Dust is used by Young Stellar Objects (YSO’s) to cool down enough to collapse and to start fusion.  So the dust associated with the YSO’s can be used to make planets, and possibly, living creatures as well.

  This dust collects in large areas all over our galaxy.  And in 1962 Beverly Lynds (Lynds 1962) undertook a general survey of dark nebulae based on Palomar Schmidt photographs. Lynds determine the RA and DEC to the center of the cloud and made visual estimates of the opacity of each cloud (scale of 1 to 6 was used). We have picked two (LDN 425 and LDN 981) of these nebulae cataloged by Lynd.

Our selection process, motivated by our support scientist, Dr. Rebull, was most convoluted. We started with small list of possible candidates.  It soon grew, as we explored different ways of looking for other candidates.  But in general, we began with the list of Lynds objects and looked mainly at class 4, 5, and 6 objects.  We checked to see which ones were already covered by Spitzer by selecting out the Lynds clouds covered in the GLIMPSE and MIPSGAL surveys. We then selected candidates with dense optical cores as noted in “A Catalog of Optically Selected Cores” (Lee, Myers 1999).  We checked to see if there was Spitzer data and availability and checked to see if the object had been published.  This left 23 candidate objects from a list of over 1700 objects.
 When the group first met, we noticed the variety of morphology of the Lynds clouds.  Therefore, as we were sorting the Lynds cloud list, it was decided to try to include at least two clouds of different morphology.  Voting on the short list of objects, LDN’s 951, 425, 981, 1142, 1598, and 1685, resulted in our decision to use LDN 425 and LDN 981 as our two candidates--where LDN 425 has a somewhat globular appearance, and LDN 981 has a very linear appearance.

2. Target

a. ldn 425 (Pete – description)

(Lynds, 1962 - galactic coordinates L(II)-21.6, B(II)-12.30

RA 17:44.2, DEC -4:40 Area 0.017 squared degrees, Opacity class 5)

LDN 425 is an irregularly shaped Class 5 Dark Cloud.  The possibility of a YSO near the region was speculated by Carballo in 1992 and later confirmed in papers by Connelley(2007) as well as Lee and Myers (1999) .  Connelley, (IRAS source 17441-0433) observed a spatially resolved NIR source that suggests a YSO due to its K-band morphology.  

This area fits the basic criteria for selection of a second LDN target (darkness, possible YSO and non linear structure). Additionally, the target is viewable from Spitzer from April 12- May 23.   Should data appear promising the target could be viewed  at 70um from September 21 through Nov. 2
b. ldn981 (Cris  - description)

(Lynds, 1962 – galactic coordinates L(II)-89.92, B(II)-2.87

RA 20:58.0, DEC +50:0, Area 0.033 squared degrees, Opacity class 6)
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