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37 talks, 4 discussions, 34 posters

Being invited to do a conference summary !
talk means your career has reached its end.!

    — Neil Evans (via Ted Bergin)



Outline

• The conflicting  

• New topics compared to previous EPoS

• The intriguing 

• The lovely 



New topics



The Milky Way! 
From local to global star formation

Dobbs: MW GMCs are “Universal”, Extragalactic are not. 
Molinari: HiGal - spiral arms as collectors, not triggers 
Falgarone: Planck maps (foregrounds + Polarization) 
Henning: Large mol. filaments, perpendicular to the plane,  
not in spiral arms, 1e5Msun, 60-230pc (Orion-like?) 
Motte: Herschel HOBYS, super-critical filaments, DR21  
(Orion OMC2-OMC3?),MonR2 
Csengeri: ATLASGAL is open! short SF time, quiescent SiO 
Zahorecz: Planck cold cores 





Henrik Beuther



Jeremy Tigé



Adam Ginsburg



Tatiana Vasyunina



New topic



Q=1

- SFR reflects cosmic flow rate 
- Disk gas mass = SFR x depletion timescale (SFE) <-- FB 
- Feedback tells us about the gas mass in a galaxy 
- Connects all scales. All is one.



New topic



Bundles!

• Lengths ~ 0.5 pc 
• Internal velocity dispersions ~ Cs   
• Mass-per-unit-length ~ fragmentation threshold of isothermal cylinder at 10 K 
• Few filaments “fertile” (w/ most cores) most “sterile” (SFR implications)  

Fibers Hacar & Tafalla 2011, 2013



Nick Moeckel



Eric Keto



New topic



3D from 2D PDFs
Kainulainen+14

Threshold for SF ~ 5e3 cm^-3

Sadavoy: individual regions have different PDFs 
 tails, Class 0 density correlates with slope of tail



Warning

Chris Beaumont

Same PDF



New facilities

Planck ALMA SOFIA



The conflicting



(commercial break)

B68
… now 50% rounder than any other core 
or your money back!  



Padoan: Who is the meat, who is the salt and pepper? 
Compressible supersonic turbulence? SN or disk instabilities? 
Klein: Weak B inconsistent with observ., not good for flows 
Peretto, Smith, Basu, Tafalla: Super-Jeans cores? Are there 
even cores in High-Mass SFR? 
Smith: 0.1pc is fit by only a few point in the filament center 
(r<0.04pc), hydro filaments also have p~2 
Steinacker, Hacar: turbulence “has” to be there 
Friesen: ALMA blobs not Jeans fragmentation 
Maury: PdBI disks are 50 AU, not 200 AU 
Dunham: You cannot just count blobs (proto-binaries) 
Robitaille: The CMF-IMF thing

The conflicting





Liubin Pan



Siyi Feng



Ke Wang



Di Li



Vivien Chen



The intriguing
Arce: 30% efficiency is not yet confirmed observationally 
Steinacker: Coreshine needs micron size grains, CONSTANT 
dust size distribution across a core. 
Falgarone: velocity shears up to 700 km/s/pc 
Testi: no grain grow over time? lots of optimism. 
Bacmann: COM around low-mass SFR, no model works. 
Planck: A lot of polarization, no clear insight yet.  
Padoan: how to reconcile the few micro-gauss galactic field  
with the higher field in molecular clouds?  
Clark: CI gives better coverage than CO both solar+lowZ  
Crutcher: line pol easier than dust continum pol, CN mapping 
Jorgensen: What if Chemistry doesn’t matter? 
Nordlund: MRI not needed to solve the ang. momentum 
problem, turbulence is key



Magnetic fields

Holding the ocean, or going with the flow?



Diederik Kruijssen



Jennifer Hatchell



Katharine Johnston



Adele Plunkett



Emily Drabek-Maunder



Nichol Cunningham



Jaime Pineda



The lovely
Kuiper: Bloated massive object (4000K) 
Haugbolle: BE + turbulent pressure gives the right IMF peak 
Rosero: jets seem to be common among high mass stars 
Fendt: disk magnetization changes substantially with disk 
evolution 
Sakai: Identification of centrifugal barrier 
Bergin: lovely chemistry from Orion to the Solar System 
Li: lovely complex talk, prediction: puffed-up disks 
Tomisaka: lovely complex talk, B reduces lambda in special 
cases, but mostly provides support 
 



Thomas Robitaille



Anna Mc Leod



M. Zamora-Avilés



Thomas Stanke



Josep M. Girart



Hendrik Linz



René Plume



Markus Nielbock



Matthias Gritschneder



Chat Hull



Things we should do



 But what is actually a filament?

A. Hacar and M. Tafalla: Fragmentation of velocity coherent filaments in L1517 7

Fig. 4. Core population of L1517. From left to right and from top to bottom: contrast-enhanced DSS blue image identifying the
core positions, 1.2mm dust continuum emission, N2H+(1–0) integrated intensity, and SO(32–21) integrated intensity. Offsets and
star symbols are as in Fig. 2. First contour and spacing are 2 mJy/11′′-beam for 1.2mm continuum, 0.16 K km s−1 for N2H+(1–0),
and 0.08 K km s−1 for SO(32–21). To enhance the sensitivity to extended emission, the 1.2mm continuum map has been convolved
to an equivalent resolution of 30′′, and the N2H+ and SO maps to a resolution of 75′′.

Table 3. Kinematic properties of the L1517 cores.

Core ∆α, ∆δ Vlsr(N2H+) ∆V(N2H+) ⟨|∇Vlsr(N2H+)|⟩
(′′, ′′) (km s−1) (km s−1) (km s−1 pc−1)

A1 -60, -300 5.70 0.18 0.7±0.1
A2(1) -150, -240 5.57 0.20 —(2)

B -30, -30 5.79 0.22 0.7±0.3
C(1) -480, -150 5.48 0.18 —(2)

D 540, 0 5.88 0.29 0.9±0.4

Notes: (1) Kinematics data from IRAM 30m observations (rest from
FCRAO 14m). (2) Not enough data to estimate gradient.

time (Bergin & Langer 1997; Aikawa et al. 2005). The SO emis-
sion, therefore, is expected to be anticorrelated with that of
N2H+, and indeed, the maps of L1517 show such behavior: the
SO emission is dominated by cores C and A2, which are weak in
N2H+(1–0), while the N2H+-bright cores A1, B, and D are barely
distinguishable from the SO emission of the extended cloud.

4.1. Core emission modeling

To quantify the physical and chemical properties of the L1517
cores, we modeled their emission following the procedure de-
scribed in Tafalla et al. (2004) for the analysis of the L1498 and
L1517B cores. In this way, we assumed that the cores are spher-
ically symmetric, and we concentrated our modeling effort on
fitting the radial profiles of emission shown in Fig. 5. To deter-
mine the density profile of each core, we fitted the 1.2 mm con-
tinuum emission, as this is expected to be the most faithful tracer
of the total dust and gas column densities (e.g., Bergin & Tafalla
2007). Following the analysis of L1517B, we assumed a uni-
form dust temperature of Td = 10 K and a 1.2mm emissiv-
ity of κ = 0.005 cm2 g−1, and we fitted the continuum radial
profiles with density laws of the form n(r) = n0/(1 + (r/r0)α),
where n0, r0, and α are free parameters. (For core B, we have
used the Tafalla et al. 2004 result, while core D was not fitted
for lack of continuum data.) The results of these fits are il-
lustrated in Fig. 5, and the best-fit parameters are summarized
in Table 4. As can be seen, core central densities range from
4.7× 104 cm−3 in core C to 2.2× 105 cm−3 in core B, which cor-
respond, respectively, to enhancements of 6 and 30 with respect
to the central density of the filaments traced in C18O (section
3.2). Integrating the density profiles up to a representative radius
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Tobin+ 2012:  L ~ 10,000 AU; M < 1 M� 

Hacar+ 2011:  L ~ 0.5 pc ; M ~ 10 M�

Schmalzl+ 2010:  L ~ 10 pc ; M ~ 700 M�

Kainulainen+ 2013:  
L ~ 30 pc ; M ~ 18,000 M�

Jackson+ 2010:  
L ~ 80 pc ; M ~ 10,000-40,000 M�

(original Barnard’s “dark lanes”)
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Be concrete
Things we call filaments:

(slide from Alvaro Hacar)



 But what is actually a filament?

A. Hacar and M. Tafalla: Fragmentation of velocity coherent filaments in L1517 7

Fig. 4. Core population of L1517. From left to right and from top to bottom: contrast-enhanced DSS blue image identifying the
core positions, 1.2mm dust continuum emission, N2H+(1–0) integrated intensity, and SO(32–21) integrated intensity. Offsets and
star symbols are as in Fig. 2. First contour and spacing are 2 mJy/11′′-beam for 1.2mm continuum, 0.16 K km s−1 for N2H+(1–0),
and 0.08 K km s−1 for SO(32–21). To enhance the sensitivity to extended emission, the 1.2mm continuum map has been convolved
to an equivalent resolution of 30′′, and the N2H+ and SO maps to a resolution of 75′′.

Table 3. Kinematic properties of the L1517 cores.

Core ∆α, ∆δ Vlsr(N2H+) ∆V(N2H+) ⟨|∇Vlsr(N2H+)|⟩
(′′, ′′) (km s−1) (km s−1) (km s−1 pc−1)

A1 -60, -300 5.70 0.18 0.7±0.1
A2(1) -150, -240 5.57 0.20 —(2)

B -30, -30 5.79 0.22 0.7±0.3
C(1) -480, -150 5.48 0.18 —(2)

D 540, 0 5.88 0.29 0.9±0.4

Notes: (1) Kinematics data from IRAM 30m observations (rest from
FCRAO 14m). (2) Not enough data to estimate gradient.

time (Bergin & Langer 1997; Aikawa et al. 2005). The SO emis-
sion, therefore, is expected to be anticorrelated with that of
N2H+, and indeed, the maps of L1517 show such behavior: the
SO emission is dominated by cores C and A2, which are weak in
N2H+(1–0), while the N2H+-bright cores A1, B, and D are barely
distinguishable from the SO emission of the extended cloud.

4.1. Core emission modeling

To quantify the physical and chemical properties of the L1517
cores, we modeled their emission following the procedure de-
scribed in Tafalla et al. (2004) for the analysis of the L1498 and
L1517B cores. In this way, we assumed that the cores are spher-
ically symmetric, and we concentrated our modeling effort on
fitting the radial profiles of emission shown in Fig. 5. To deter-
mine the density profile of each core, we fitted the 1.2 mm con-
tinuum emission, as this is expected to be the most faithful tracer
of the total dust and gas column densities (e.g., Bergin & Tafalla
2007). Following the analysis of L1517B, we assumed a uni-
form dust temperature of Td = 10 K and a 1.2mm emissiv-
ity of κ = 0.005 cm2 g−1, and we fitted the continuum radial
profiles with density laws of the form n(r) = n0/(1 + (r/r0)α),
where n0, r0, and α are free parameters. (For core B, we have
used the Tafalla et al. 2004 result, while core D was not fitted
for lack of continuum data.) The results of these fits are il-
lustrated in Fig. 5, and the best-fit parameters are summarized
in Table 4. As can be seen, core central densities range from
4.7× 104 cm−3 in core C to 2.2× 105 cm−3 in core B, which cor-
respond, respectively, to enhancements of 6 and 30 with respect
to the central density of the filaments traced in C18O (section
3.2). Integrating the density profiles up to a representative radius
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Tobin+ 2012:  L ~ 10,000 AU; M < 1 M� 

Hacar+ 2011:  L ~ 0.5 pc ; M ~ 10 M�

Schmalzl+ 2010:  L ~ 10 pc ; M ~ 700 M�

Kainulainen+ 2013:  
L ~ 30 pc ; M ~ 18,000 M�

Jackson+ 2010:  
L ~ 80 pc ; M ~ 10,000-40,000 M�

(original Barnard’s “dark lanes”)

en
tir

e 
cl

ou
ds

pa
rt

s 
of

 a
 c

lo
ud

Wednesday, October 16, 13

Lombardi+14 Hennemann+12



Be educational

Good Bad



Final thoughts
• Are we making progress?



“We always have to be 
prepared for new 

perspectives that are 
now beyond our 

imagination” 
!

-Adriaan Blaauw



The quotable EPoS 2014

- The paper should be out in a month (Molinari++)

- The clue is to understand the slides I skipped (Falgarone)

- If the rad. pressure problem was at 18 Msun, it would be 
a solved problem in 1977 (Kuiper)

- Gritschneder: If the interpretation of your simulation takes !
longer than running the simulation, you’re doing something 
wrong.

- I left the Chemistry slides to the end in case I would run 
out of time (Arce) 



The quotable EPoS 2014

- It's so easy to be the arrogant male theorist (Anon.)

- B-fields are NOT complicated (Basu)

- They are still blobs, but these were the smallest blobs !
I ever observed (Friesen)

- Accreting dense gas is good (Smith)

- EPoS, would this work? Would people put science politics 
aside and discuss weak points? (Steinacker)



The Ringberg Muse

(fibers and cores?)



The Ringberg Muse

(role of filaments in cluster formation?)



The Ringberg Muse

(mass loading?)



The Ringberg Muse

(binary ejection from a puffed-up disk?)



The Ringberg Muse

(toroidal magnetic field?)



Oh Ringberg Muse! 
You revealed so 

much since 2006. 
Can’t you reveal me 

the very last 
secret?



I mean, is it 
Turbulence? B? or 
Jeans? Do I really 
need all of them?



Don’t tell me it’s 
Chemistry?

Go away


theorist!



But Muse, 


we were never this 
close to the truth. 
Can’t I just peek? 

*sigh*





Simulate your 
observations. 
Observe your 

simulations. Make 
models that predict, 

fail, and then 
predict better. 



And maybe, just 
maybe, I’ll reveal 



a bit more at 


EPoS 2016 



*sigh*


