
    
      Fig. 3 
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Straightened H2 column density map top and dust temperature map bottom with a width of 2 × 0.63 pc and length of 13.6 pc. Negative values along the y axis corresponds to the eastern offset from the spine centre, while along the x axis 0 pc corresponds to the most southern position of the spine. The black contours on (a) and the orange contours on (b) show H2 column density contours at 0.4, 0.8 and 1.6 × 1023 cm−2. Green and orange crosses mark the locations of the peak column density for each clump along with their ID #. White-dashed line shows where the centre of the spine is. The grey-shaded regions labeled “cm peak” correspond to the radio continuum peaks seen in SUMSS (see Fig. 1).


    

  
    
      Fig. 5 
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Mean transverse H2 column density profiles averaged in the longitudinal direction from 0 to 6 pc for the active region, and from 6 to 13.6 pc for the quiescent region. The left-hand-side (lhs) and right-hand-side (rhs) profiles denotes the eastern (i.e. from 0 to −0.63 pc) and western (from 0 to +0.63 pc) offsets from the spine centre. The red dashed line marks the position of a power-break that fits best the four profiles. We interpret this as the transition between the compact ridge and the more diffuse material surrounding the ridge.


    

  
    
      Fig. 7 
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Molecular transition analysis for N2H+ (J = 1–0) (top), NH3 (1,1) (middle) and 13CO (J = 1–0) (bottom). First column shows the integrated intensity between −42.5 and −33 km s−1. The second column shows the radial velocity and the third column shows the velocity dispersion. The over-plotted contour corresponds to an H2 column density of 0.312 × 1023 cm−2 (see Sect. 4.1). Each dataset has been masked according to this contour and is used to estimate the properties of G316.75 in Table 3. The molecular transition used has been labeled in the bottom right of of the first column. The open black circle in the last column shows the FWHM beam size of the observations. The crosses in the first row show the positions of the clumps and the black arrow in b show the location and the direction along which the N2 H+ spectra presented in Fig. 9 were taken.


    

  
    
      Fig. 10 
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Rotation temperature derived from NH3 (1,1) and (2,2) observations. Limits of the colour map are equal to the limits of the dust temperature in Fig 2. The black contour and mask used are identical to Fig 7. The open black circle shows the beam size of the observations.


    

  
    
      Fig. 11 
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Position-velocity diagram of 13CO along the spine centre from 0 to 13.6 pc. The solid black line traces the centre of the emission and the solid white contours mark the intensity of the emission at 3, 5, 7 and 9 K. White triangles mark the clump positions.


    

  
    
      Fig. 12 
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13CO (1–0) integrated intensity of G316.75 between −42.5 and −33 km s−1. The black contour is identical to Fig 7.


    

  
    
      Fig. 13 
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Longitudinal centroid velocity (a), and velocity dispersion (b) in km s−1 for the molecular transitions shown in Fig. 7 averaged over the same width and length as Fig. 4. The solid red line is 13CO (1–0), the solid yellow is N2H+ (1–0) and the solidblue is NH3. The thin black vertical dashed line marks the separation between the active half of the ridge (left) and the quiescent half (right). Translucent regions shows the 1-sigma uncertainty values.


    

  
    
      Fig. 14 
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Transverse centroid velocity (top), and velocity dispersion (bottom) profiles are shown using the same the molecular transitions and line colours shown in Fig. 13. Profiles are averaged over the same range as Fig. 6 for the active region (left column) and quiescent regions (right column). Translucent regions describes the 1-sigma uncertainty values.


    

  
    
      Fig. 15 
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Ratio map of 13CO against NH3 velocity dispersion divided by the mean value of the ratio in the quiescent region, (i.e. 1.4). The black contour and mask used are identical to Fig 7. Dashed grey contours show SUMSS radio emission using the same contour levels presented on Fig. 1. The open black circle shows the beam size of the ratio map.


    

  
    
      Fig. 16 
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13CO-based H2 column density mapderived using LTE approximation (see Appendix C). The black contour and mask used are identical to Fig 7.


    

  
    
      Fig. 20 
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Gas surface density (solid red) and estimated critical gas surface density (solid grey) for the active part of G316.75 (top), and corresponding Eddington ratio (bottom). We note that here, the gas surface density is only half of the observed G316.75 mass surface density as massive stars are assumed to be located at the centre of the ridge. Grey dash-dotted lines in the top panel labeled as 30, 20 and 10 M⊙ show the critical gas surface density if a star of that mass were placed every ~0.08 pc (in every pixel) along the ridge spine. The horizontal grey-dashed line in the bottom panel shows where the Eddington ratio is equal to 1.


    

  
    
      Fig. 23 
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Illustrative figure of how the G316.75 stellar cluster mass might evolve in time. Time t = 0 Myr is now. The solid red, blue and black lines shows the time evolution of the cluster mass in the active region, the cluster mass in thequiescent region and the combined cluster mass respectively. Grey shaded region labeled as “supernova” indicates when a supernova explosion is expected. Labeled markers indicate current and predicted cluster masses as discussed in Sect. 7.1.


    

  
    
      Fig. 24 
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12CO (1–0) position-velocity diagram calculated using the same distance as Fig. 11. Over-plotted in orange is the 12CO (1–0) spectrum averaged over G316.75. The y axis on the right side corresponds to the mean spectrum. Arrows indicate a possible bridge feature.


    

  
    
      Fig. 25 
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12CO (1–0) integrated intensity between −42.5 and −33 km s−1 (left) and −22.5 to −17.5 km s−1 (right). The black contour is identical to Fig 7. Both maps have been convolved by a Gaussian of σ = 1 arcmin to increase the S/N.


    

  
    
      Fig. C.1 
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13CO column density map derived using LTE for 13CO. The black contour is identical to Fig 7.


    

  OEBPS/aa35277-19-eq101.png





OEBPS/aa35277-19-eq11.png





OEBPS/aa35277-19-eq97.png





OEBPS/aa35277-19-eq96.png





OEBPS/aa35277-19-eq98.png





OEBPS/aa35277-19-eq94.png






OEBPS/aa35277-19-fig27_small.jpg





OEBPS/aa35277-19-eq81.png





OEBPS/aa35277-19-eq16.png





OEBPS/aa35277-19-eq15.png





OEBPS/aa35277-19-eq18.png





OEBPS/aa35277-19-eq17.png





OEBPS/aa35277-19-eq13.png





OEBPS/aa35277-19-eq112.png





OEBPS/aa35277-19-eq108.png





OEBPS/aa35277-19-eq104.png





OEBPS/aa35277-19-eq106.png





OEBPS/aa35277-19-eq105.png





OEBPS/aa35277-19-eq113.png





OEBPS/aa35277-19-fig7_small.jpg





OEBPS/aa35277-19-eq27.png





OEBPS/aa35277-19-fig15_small.jpg





OEBPS/aa35277-19-eq22.png





OEBPS/aa35277-19-eq29.png





OEBPS/aa35277-19-fig6_small.jpg





OEBPS/aa35277-19-eq35.png





OEBPS/aa35277-19-eq37.png





OEBPS/aa35277-19-fig20_small.jpg





OEBPS/aa35277-19-eq31.png





OEBPS/aa35277-19-eq34.png





OEBPS/aa35277-19-eq33.png





OEBPS/aa35277-19-eq38.png





OEBPS/aa35277-19-fig5_small.jpg





OEBPS/aa35277-19-eq46.png





OEBPS/aa35277-19-fig1.jpg
]
)
=1
B
=
©
-
A
s
o
©
©
Q

' i . i . | | | i ' | | | | \
317.00° 316.90° 316.80° 316.70°
Galactic Longitude






OEBPS/aa35277-19-eq41.png





OEBPS/aa35277-19-fig4.jpg
Temperature [K]

\ A v vyw A v A 4 LI
F = Ny, 22

3 Clump 21
YV locations

A M A A 102

Distance along spine [pc]





OEBPS/aa35277-19-fig25_small.jpg





OEBPS/aa35277-19-eq48.png





OEBPS/aa35277-19-fig7.jpg
[ swA] o

Lot

L

[.5Wsi 3] Ap 1S

NH; (1,1)

2010

2500 00°0 o500 0T'0"
apnyje Jndejey

°0T°0 .50°0

spmneT Jndeje

200'0 +50°0- -0T°0-

-0T'0 -50°0
apnineT dnoees

+00°0 2S0°0- -0T'0-

316.75° 316.65°

Galactic Longitude

316.85°

316.75° 316.65°

Galactic Longitude

316.85°

316.75° 316.65°

Galactic Longitude

316.85°





OEBPS/aa35277-19-eq50.png





OEBPS/aa35277-19-eq49.png





OEBPS/aa35277-19-fig16_small.jpg





OEBPS/aa35277-19-fig19_small.jpg





OEBPS/aa35277-19-fig22_small.jpg





OEBPS/aa35277-19-eq55.png





OEBPS/aa35277-19-eq54.png





OEBPS/aa35277-19-eq53.png





OEBPS/aa35277-19-eq59.png





OEBPS/aa35277-19-eq61.png





OEBPS/aa35277-19-eq60.png





OEBPS/aa35277-19-fig3_small.jpg





OEBPS/aa35277-19-fig10.jpg
Galactic Latitude

-0.05°

0.05° 0.10°

0.00°

-0.10°

316.85° 316.80° 316.75° 316.70° 316.65°
Galactic Longitude





OEBPS/aa35277-19-fig18_small.jpg





OEBPS/aa35277-19-fig12.jpg
TR e
-42.5 to -33 kms™! -

W W -b &
o [«)] N o]

N
D
[Tmp dv [K kms™]

()]
©
>
=
)
©
—
O
)
(@]
i)
©
O

=
o]

10 pc
| PRETIN T

A ()
316.40°

LYY S S (N TN O TN (NS SNV ST TN T MY U
317.00° 316.80° 316.60°
Galactic Longitude






OEBPS/aa35277-19-fig11.jpg
[o¢]
AA | |  AA A AA

—_
%)
A=}
w
R=
3
wn
o
j o
i
©
]
(9
c
©
&
u
[a]

. AAA A

Velocity [kms™]





OEBPS/aa35277-19-eq66.png





OEBPS/aa35277-19-fig18.jpg
3500

T T T o T T T 1500
®-- Cyl , 7 al e-- Cyl b
®--- Jeans P ®- - Jeans
3000 " , ; 1350
™ ean of Cyle L7 ; * Mean of ,
Active clumps Quiescent clumps
; 1200
2500 ; L E
h 1050
= 2000} ' L
= 900
Py
8
2 1500 t 750
1000 600
450
500[CYher F
. . CYlinerm
. cl I Cly 300
3 - ++ Actveregion] - o ++ Quisscent region
0.0 05 1.0 15 20 05 1.0 15 2.0

Size [pc] Size [pc]





OEBPS/aa35277-19-fig17.jpg
et [kms™]

35

3.0

25

2.0

1.0

0.5

0.0

5.6

— Pco(=10 |4g
— NpH*(=1-0)
— NH;(L1) 4.0
Mine-ass |3
Mine-13c0

n L L 0.0

6 8 10 12
Distance along spine [pc]

[x103 My/pcl]





OEBPS/aa35277-19-eq64.png





OEBPS/aa35277-19-fig19.jpg
line -dust

2
line -13€0

eff
line
2

{U
— GM
-=- GM

|

esc-13C0

Y

Sound speed of ionised gas

s
L

LG
o~ - S

[2d/f 1,01 x ] A
9duejeg Abisug

0
—

© © < o

[-5Wi] 33A

©o < o~ o
S o S o
[2d/°W (0Tx]

259-3ully

Distance along spine [pc]





OEBPS/aa35277-19-fig23_small.jpg





OEBPS/aa35277-19-fig9_small.jpg





OEBPS/aa35277-19-fig21.jpg
on

I,





OEBPS/aa35277-19-fig20.jpg
0 1 2 3 4 5 6
Distance along spine [pc]





OEBPS/aa35277-19-fig23.jpg
Cluster mass [x10° M,]

10

[ee]
T

—  Mquster t3 - Active
M uster &t - Quiescent
- Mcluster °<t3 - Both

Current
cluster
mass

Final cluster
mass

1
Time [Myr]






OEBPS/aa35277-19-fig24.jpg
Tmb[K]
7.5 10.0 12,5 15.0 175 20.0 225 25.0

—_
[%
o

-~

=)
D
c
Q

-

Bridged
MEIEE]

ol

Mean Spectrum [K]

-30
Velocity [kms™]






OEBPS/aa35277-19-eq84.png





OEBPS/aa35277-19-eq68.png





OEBPS/aa35277-19-fig28.jpg
[}
©
=)
=
]
©
—
B
]
9]
8
©
&)

' | . | IR ' | .-, | PR l
316.90° 316.80° 316.70° 316.60°
Galactic Longitude






OEBPS/aa35277-19-eq74.png





OEBPS/aa35277-19-eq69.png





OEBPS/aa35277-19-eq71.png





OEBPS/aa35277-19-eq72.png





OEBPS/aa35277-19-fig17_small.jpg





OEBPS/aa35277-19-eq76.png





OEBPS/aa35277-19-eq78.png





OEBPS/aa35277-19-eq79.png





OEBPS/aa35277-19-eq80.png





OEBPS/aa35277-19-eq4.png





OEBPS/aa35277-19-eq6.png





OEBPS/aa35277-19-eq7.png





OEBPS/aa35277-19-eq1.png





OEBPS/aa35277-19-eq3.png





OEBPS/aa35277-19-fig13_small.jpg





OEBPS/aa35277-19-fig8_small.jpg





OEBPS/aa35277-19-fig10_small.jpg





OEBPS/aa35277-19-fig12_small.jpg





OEBPS/aa35277-19-eq93.png





OEBPS/aa35277-19-eq89.png





OEBPS/aa35277-19-eq86.png





OEBPS/aa35277-19-eq85.png





OEBPS/aa35277-19-eq88.png





OEBPS/aa35277-19-eq87.png





OEBPS/aa35277-19-eq10.png





