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Protoplanetary discs

* Discs of gas and dust surroundlng young stars. Blrthplace for

planets _

e Dust: IR-excess. \
» SED modelling
> Scattered light
> Resolved thermal emission

* (Gas: spectroscopy at
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Rl Pinte+ (2008) . Williams and Cieza (2009)
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Protoplanetary discs

® Discs of gas and dust surroundmg young stars. Blrthplace for
planets

e Dust: IR-excess. \
» SED modelling
> Scattered light
» “Resolved thermal emission
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Sub-mm spectroscopy: gas
Williamsand Cieza (2009)

Near-IR spectroscopy:. gas
‘Salyk+ (2008)
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Plane formation?

(ALMA consortium)

Introduction
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_Gas VS .du_s-;["

e

e A gas_-io-dust ratio of 100 i i assumed
o However, gas is much h
o First detections in t dust

o First observatio isc were indirect: accretion
5 - 5
- signatures on the star’s surface (H,)

¢ |ISO detected gas emission from prominent sources

¢ ISO: the most prominent and and frequent far-IR emlsswn
.Ime is that of [Ol] at 63 um :
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Herschel contribution

(2011)

o Cold water vapor in :
oplanetary discs in Taurus

e Discovery of war
(Riviere-Mafie

o TW Hya gas modelling (Thi+, 2010)
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Herschel contribution

TW Hya cold water
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Herschel contribution -

Taurus warm water
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Herschel cdhtribution_‘ =
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Herschel contribution
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The mistery 2

Where does the emlssmn come
from?

e The envelope?
e The disc?
e Jest and winds?

\3 >/
—>Track evolution of gas emission W|th class (evolutionary
stage)

Introduction
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YSO evolutlon as seen by Herschel: Class O
‘(embedded sources)

L

&

e CO _retational diagr ‘
e "In many soa.rr"c‘:‘es,
(Green+ 2013),

o No link between pitzer and Herschel tracers of outflowing gas
and (Green+ 2013)

e No link between Spitzer and Herschel fine structure Ilnes (Green+
2013) il ;

s (Karska+ 2015)
al extent than CO"

Introduction 9/40
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YSO evolutlon as seen by Herschel: Class O
'(embedded sources)

\
L

e "[...] shocks are m
envelope in powerin

o [Ol] extended e
Nisini+ 2015) :
¢ [Ol] emission towards Class 0 seems to be dominated by the

jet, with contributions from the passively heated envelope
‘and shocks along the cavity walls. : .

h Kempen+ (2010)
e outflow direction (Podio+ 201 2,
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YSO evqutlon as seen by Herschel: Class 0

‘(embedded sources)

"[...] shocks a
envelope in pi

¢ [Ol] extended
Nisini+ 2015)

o [Ol] emissior
jet, with coni
and shocks ¢

Right ascension
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YSO eVqut_ib’h as seen by Herschel: Class |

o Two compo%ﬁt hdt component is weaker
- compared to a+ 2013): weaker jets? :

o T

Introduction 11/40
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YSO evolution as 'seéln" by Herschel: Class ||

. Emiséion aligned with j vith known jets
(Podio+ 2012)" .
e Most [Ol] detecti
(Howard+ 2013

e Warm water detections only observed in sources with a Jet 3
(Riviere-Marichalar+ 2012) e

s with a jet, but not all of them

< e

Introduction 12/40
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Herschel data can contribute to solve the mistery... —
my ESA fellowship

Introduction 13/40
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The idea
_—
F« -
. Use the Hersche/-PACS c alogue to or spectroscopic
observations of [Ol] and
o Why 63 um? It is the ngth, and we can
analyze two tra shot

e Take advantage of S spatial resolution to retrieve |nformat|on
about the spatial distribution of the lines

e Carefully analyze the profile of the lines to look for dlfferent
dynamical contributions

Introduction 14 /40
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_The sar.n_ple_- 5

[* -

observations ~ Sensitivity
= (10~ 8W/m?)
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Luminosity distributions: [Ol] 63 um
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Evolutionary trend: weaker Loy for more evolved sources
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The case of DK Cha o~
DK Cha shows clear signs of [Ol] extended emission

ey

30

Arc Seconds
- SN
o o o
T T T

I
o
T

—-20F

30 15 0o -15 -30
Arc Seconds s
- Center: R.A. 12 53 17.34  Dec -77 07 09.0
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The case of DK Cha _

...and many components

T T
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[OI] extended emission?
PACS IFU: compare mtegrated and central spaxel quxes'

‘ s g -
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Figure: Extended emission tests for sources in the sample. Red 1doté identify
sources showing extended emission in each of the tests used. The solid
diagonal line depicts a one-to-one to help identifying extended emission.
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[Ol] extended emission? Line emission and residual
THADS . 1cs L 1S
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[Ol] extended emission? Line emission and residual
THADS . 1cs e
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[Ol] extended emission? Line emission and residual
THADS - tot L2
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[Ol] extended emission? Line emission and residual
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[Ol] extended emission? Line emission and residual
maps - i
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[OI] extended emlssmn’? Line emission and residual
maps . '

The onIy source. showmg also xtended H,O 63 pum

. "
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[OI] extended emission? Fraction per class

0.8 Fraction of sources showing extended emission per class

0.7
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o ©
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o
w

©
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e
il

0.0

|
Class

Clear evolution of fraction with age: evolutionary trend
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HZO extended emissmn? Line em|SS|on and residual
maps . '
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Multiple _co,rhpohents '_Yv'ith dynamical ‘foot-pr-ints

DK cha | -“*‘*" |
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BIC analysis: 30 sources needed 2-3 components to fit the _shépé‘ of
“the line — different components contribute to emission - '

Multi-gaussian analysis
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...and maybe more
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ulti-gaussian analysis
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What about H20’7

No need for multlple compone‘nts but
e Hy0 is always fainter, linked to SNFg.j ;
e In some cases, similar shape %

N L 1448N, Clas: L1448-C(5), Class

505 30 1o 00 200 300 505 30 10 00 200 300 B0 30 10 010 200 500
v fkmis) v (kmis) v tkmis)

T Tau, Class |

UY Aur, Class

£ Tau, Class IfFla

Gm—w —fw ¢ w0 2o w0 “Hw 2w T 0 W0 20 w0 “Hm 20 0 ¢ w0 20 00
v tkmis) v tkmis) v ki)

Figure: Comparison of the [Ol] and 0-H,O line profiles for sources whose [OI]
profiles are better reproduced by multiple Gaus3|ans In the legends we show
the measured o of the Gaussian fits.

Multi-gaussian analysis
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Some correlations might help...

~ Figure: [Ol] fluxes at 63 um versus WISE flux at 22 ym: observations
compared to models. The contours show the density of points for models from
the DENT grid. Black dots show the position of observed Class Il sources,

-red pentagons are transitional discs and gray triangles are HAeBe stars. The
top panel shows the whole distribution of selected models. The middle panel
shows the distribution of models with fyy = 0.1, while the bottom panel show
models with fyy = 0.001. The arrows point to the location of sources with
different values of 3. The solid line is a linear fit to the observed data.

Emission line origin 33/40
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Sources in Ta'urUs

Most detectlons of any speme.% are domlnated by jet- harbormg
- systems. Still, we find 15 sources with [@‘I] and no jet contribution only

~in Taurus.

%

No Outflow

Detection Fraction
Detection Fraction

1 I I I PR el L I
2, % % O o g g Gy O QG O O
Y% Ty oot e o gty © © @ % 5 0
5585§ 8!80 180 78 90 .145 72- 78 90 145 78 78

species q@,’e, o e T e DD DD %% species
Afum) 63 145158 63 78185 |ao 73 907145 72 78 90 145 78 78 A,{ym) p

Alonso-Martin + (submitted.)
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Summary: _RiViere—I\/Ier'ichaIar+,: 2016

-

° 357 YSOs observed W|th
mode © 63 um

N o . S
rschel PACS in chop-nod, pointed
* H,0 extended in. 2071 IR, Class 0)

* [0I] shows evide r contributions from different dynamical
components

* H,0 does not show evidence for these many components (may be
linked to low SNR), but asymmetries are observed S|m|Iar to '
those in [Ol] : :

Summary 35/40
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The orig_in of the emission

_—

« Sources with a jet/outflow ission, and
dominate detections

e Extended [Ol] emi

o Different dynam onents can be observed :

¢ [Ol] is observed in transitional, debris and protoplanetary discs
without jets, therefore demonstrating that the disc contnbutes to
the emission. i

Summary 36 /40
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Towards a better compression of the chemistry in
protoplanetary and transitional discs.

° Sou_rcés with a co

detail — Need for m
o Detailed modeli ple of sources with compatible
- assumptions can help us - MADEX e
e The use of other instruments with better spatial resolution or

better spectral resolution can help us get a more detalled
explanatlon for the origin of the different lines

jon lines studied in

Summary 37 /40
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Future project

e Use observations at suomm and mm
wavelengths to ¢ mple of observations

e Model in detail

and overall, model in detall the chemistry of S to understand ItS
under abundance.

Summary 38/40
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" . -3
: [  trends,as well as
ice features — SPICA is fun tion of the field....
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