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Talk Outline

* Motivation - Empirical Scaling Relations

« MAJORS - Massive, Active, JCMT-Observed Regions of Star formation
» Suitability of HCN and HCO+ as dense gas tracers

 Sample Selection

e Science Goals



Empirical Scaling Relations

Ll ] L B

NGC3521

| 4 | - |

IR | |

IIIIIIIIIII

NGC3521

N A o
0.95 -2.19 0.10

| | | TR ST AT S A A |

IIIIIIIIIII

NGC3521

2.1:2 ~2.75 0.19

lllllllllllllllll l

—0.50.0 0.5 1

0 1.5 2.0

log 2y, [MQ pC_z]

Kennicutt94

-0.50.0 0.5 1.0 1.5 2.0

l0g 2y, [MG pc_z]

-0.50.0 0.5 1.0 1.5 2.0

09 Zp4nz [Me pc™]
Bigiel+08




Empirical Scaling Relat
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Dense Gas Star-Forming Relationships
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MAJORS

Massive, Active, JCMT-Observed Regions of Star Formation

976 hours of Grade 4 time

‘U’0 : simultaneously tuned to observe HCN and HCO+ J = 3-2

Observe 108 star-forming regions, or dense-gas accumulations,
across the Galaxy, in the Inner (96) and Outer Galaxy (9) and In

the Central Molecuar Zone (3).
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MAJORS Sample Selection

ALMA Completeness Limit - NGC300 .
GMC Completeness Limit: 8 x103 Mg

-1.76, M, = 8.97e+05
-1.90 (no truncation)
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MAJORS Sample Selection

ATLASGAL Clusters - Inner Galaxy
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Limit of 8 x10° Mg, 96 clusters In
the longitude range ¢ = 5° - 60°
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MAJORS Sample Selection

Outer Galaxy
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MAJORS Sample Selection

CMZ

HCN J=4-3

3 areas of HCN J=4-3
emission

CMZ: 10% Milky Way

molecular gas , .
" H13CN J=1-0

80% Milky Way dense
LR
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Science Goals

Lir - Lgas and star-formation relations
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Science Goals

Line Ratios
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Science Goals

Gas dynamics
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Galactic Latitude

Science Goals
DGMF Maps

Source Counts
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Science Goals

Clump Mass Functions
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CMF fit
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Science Goals

Active star-forming regions

60-80% of increases

caused by source
crowding, i.e. more
clouds in the arms
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Science Goals

Active star-forming regions

Sagittarius (£ = 49.2°) Scutum ( ¢ = 30.7°) 3 kpc Near (¢ = 23.8°)

60-80% of increases

caused by source
crowding, i.e. more
clouds in the arms

56 52 48 44 40 36 34 32 30 28 26 25 23
¢ (deg) ¢ (deg) ¢ (deg)

Perseus (/¢ = —22.5°) Norma (/¢ = —32.8°) Centaurus (¢ = —48.3°)

~
|
(0]
=
®
-
p—
1))
7))
O
=
O
-
o
Q
~N
>
by ed
)]
O
=
-
-
—

4 S 6 7
Galactocentric Radius (kpc)

—42 —44 —46 —48 —50 —52 —54 Moore+12
¢ (deg)

Ragan+18



Science Goals

Molecular outflow and infall rates
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Summary

« MAJORS - Massive, Active, JCMT-Observed Regions of Star formation
* 108 regions across the Galaxy observed in HCN and HCO+ J=3-2

» (Goals: vary from looking at Galactic star formation, all the way to determining
how stars form in high-redshift systems.



