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Bolocam Galactic Plane Survey (BGPS):

e )\=1.1T mm, Caltech Sub-mm Observatory 10.4 m:

6 = 33" Sensitivity ~ 50 to 100 mJy/beam
200 square deg.
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Bolocam Galactic Plane Survey (BGPS):

V2.0 re-processed




BGPS: Need for 1.1 mm

Distinguish dust from free-free

Find coldest dust
Measure £

Ginsburg et al 2009

MUSTANG, Bolocam,
SCUBA




BGPS Version 2:

(Adam Ginsburg)
Better image quality

Better calibration
Quantified spatial transfer function
Better coverage

Public access:
http://irsa.1ipac.caltech.edu/data/BOLOCAM_GPS/




BGPS Version 2:
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BGPS Version 2:
Spatial Transfer Function




BGPS Version 2:
Point Source Recovery




BGPS Distances:

(Timothy Ellsworth-Bowers)

e Heterodyne spectra => Kinematic distances

Kinematic Distance Ambiguity Resolution (R < R,)
¢ |RDCs + HI self-absorption + latitude + foreground *s
Conjoint distance probability estimator
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Need for CCAT Sub-mm Continuum

e Total power at 3” resolution @350 um

e Polarization

e Variability




CCAT Sub-mm Continuum Surveys

e Multi-color Galactic Plane Surveys
Deep: to few mJy (to ex-GAL confusion)

Polarization




Sub-mm continuum variability




The OMC1 Explosion

E. ~ 3x10%7 ergs

=> <V> ~ V.~ 20 km/s

2.12 um H2 (blue)
1157 wm (orange)
Smith et al. (2005)

Bally etal. (2011) Gomez et al. (2008)




CCAT Variability:

e Embedded merger &
Inteactions

e Embedded SN
CCAT:

e Monitor nearby star-burst
galaxies

e Monitor Galactic embedded
Young Massive Clusters




Sar A & Circum Nuclear Ring (CNR):

70 um, 160 um (Herschel), (SHARC/CSO)

CCAT: Sub-mm Flares from
black hole, stellar dynamic Sgr A cluster

interactions L-band: (Viehmann 06)
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CCAT heterodyne camera surveys

e Heterodyne surveys of Galactic Plane:
CO, CS, HCO+, N,H*, H,CO, ...
Distances
Cloud structure

Galactic structure

H 26-a recombination line-surveys
Outflows

Chemical age-dating

PDR, XDR, and cosmic-ray interactions




100” beam (Bell Labs 7m)




Ha, [SII]

CCAT: Outflow-surveys to
~ 5 kpc

Spitzer/IRAC




EX
Giant HIl region

mini-starburst

D ~ 5.5 kpc
L > 3.5x10°L,
MGMC ~ 106 MO

L ,c~ 10°" ionizing y s

O3 and WR stars
=> age >3 Myr










1. mm (CSO/BGPS)




20 cm (VLA / MAGPIS)

Older OB




BCO V.= 84 86 (km/s)




BCO V.= 88 90 92 (km/s)




BCO V.= 94 96 (km/s)




3CO V.= 100 102 (km/s)




BCO V.= 106 108 (km/s)




Central Molecular Zone (CMZ)
- X10 - x100 denser, more turbulent than disk GMCs

- Asymmetry:
Gas & cold dust: POSITIVE
24 um sources: NEGATIVE

Note: t i ~ 6 Myrrioo Vioo!' (+ 3 to 30 Myr)




24 um
2/3 gas, dust: + longitudes
2/3 24 um sources: - longitudes

CCAT: Sub-mm H-260a survey of 24 um sources
MYSOs? Post-main-sequence " impostors’ ?




Bania’ s Clump 2

24 um, 70 um







Bania’s Clump 2 (/=3.2°) & [=1.3°

- Little 8, 24 um emission

- Little or no star-formation

- Strong SiO => shocks?
CCAT:




r~1pc

104 M, clumps

Hs+ absorption:

Pervasive, partially molecular
Large C.R. ionization rate:
1 0—14




Small, dense
clumps
between
CMZ clouds

CCAT:

- Survey of
CMZ inter-cloud
medium.




Galactic Center Bubble

- Brightest super-bubble in Galaxy at 24 ym
- D~ 30 pc
- Arches, Pistol clusters, Sgr A East SNR

A nested set of Bubbles?

A “nuclear super-wind’ ?




CCAT - Survey molecules, H-rec. lines, free-free,
polarized non thermal continuum in bubble




CCAT - Survey molecules, H-rec. lines, free-free,
polarized non thermal continuum in bubble
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Galactic Ecology:




Galactic Ecology:

Powered by spiral arms ?

Gravo-thermal Instability ?

Super-bubbles ?




Questions for CCAT Galactic Science

Tracing the Galactic Ecology with CCAT

¢ Mode of cloud formation:
Compression by Convergent flows?

Cooling instabilities ?
Gravity (Toomre Q) ?

¢ Mode of Cluster & MYSO formation:
Massive precursor clump ?
Continuous infall ?

¢ (Cloud Destruction
Feedback ladder:
Chemical chronology:
C.R. and X-ray effects:
Post-main sequence recycling:




Conclusions

Tracing the Galactic Ecology with CCAT

e Multi-band continuum surveys: Galactic plane, Local Group
from 0.01 - 10 kpc scales
Magnetic fields

Embedded low-M YSOs, MYSOs, black-holes

Dynamics in dense star forming environs
e |arge-scale Heterodyne-Camera Surveys:

distances, outflows, filaments

Age dating clouds
CMZ, SNR, nearby starbursts
LBVs, RSGs, ...

CCAT: panoramic view of the sub-mm sky










