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APPLICATION

Le document de base fourni inclu les traits de coupe et un fond perdu de 5mm. Le document est à appliquer en 
utillisant les trait de coupe haut qui determinent le placement et la taille d’utilisation. Le fond perdu de 5mm est 
toujours en dehors de la surface du document.

ATTENTION : ne jamais modifier l’homothetie du fichier qui est impérativement de 1:1.  ou 100% x et 100% y. 

EXEMPLES

LA COURBE OSUG

Utilisation du logotype du CNRS

ÉTAPE 2 : Les différentes versions du logotype CNRS : laquelle choisir ?
pour bien choisir la bonne version de logotype à utiliser : se rapporter au tableau ci-dessous.
Les noms de fi chiers à utiliser sont indiqués sous chaque version.

Quelles sont les couleurs du CNRS et de son logotype ?

bleu clair : C60 M00 J10 N00     |     R98 V196 B221     |     pantone : 7458 C     |     réf. adhésif : 3M 100-600
bleu anthracite : C100 M80 J30 N50     |     R00 V41 B75     |     pantone : 2965 C     |     réf. adhésif : 3M 100-27
bleu anthracite clair :  C80 M60 J30 N00     |     R69 V100 B135     |     pantone : 5405 C

Délégation Alpes

ÉTAPE 1 : Les formats d’enregistrement : pour quelle utilisation ?
> pour une utilisation pour l’écran (web, diaporama powerpoint ...)
 ECRAN ............................................... format jpeg ou gif
> pour une impression en externe (imprimeurs et autres prestataires)
 IMP EXTERNE ................................... format eps (vectoriel)
> pour impression en interne et posters à la reprographie
 IMP INTERNE .................................... format jpeg

monochromie
. à utiliser de préférence

bichromie
. uniquement sur fond

8 mm < largeur < 10 mm largeur logo > 22 mm
français

largeur logo > 22 mm
international

largeur pastille logo
< 8 mm

quadrichromie
(présence d’un dégradé)
. uniquement sur fond
. interdit impression    
en sérigraphie (objets pub...)

noir et blanc

CNRS-fi laire-MonoBleu CNRS-fr-MonoBleu CNRS-int-MonoBleuCNRS-Ecriture-Bleu

CNRS-fi laire-MonoBlanc CNRS-fr-MonoBlanc CNRS-int-MonoBlancCNRS-Ecriture-Blanc

CNRS-fi laire-Bichro-CMJN CNRS-fr-MonoBichro-CMJN CNRS-int-MonoBichro-CMJN

CNRS-fi laire-Quadri CNRS-fr-Quadri CNRS-int-Quadri

CNRS-fi laire-Noir CNRS-fr-Noir CNRS-int-NoirCNRS-Ecriture-Noir

CNRS-fi laire-Blanc CNRS-fr-Blanc CNRS-int-Blanc

10 mm < largeur < 22 mm

CNRS-fi laire-MonoBleu

CNRS-fi laire-MonoBlanc

CNRS-fi laire-Noir

CNRS-fi laire-Blanc

Kinematics of the 

Sébastien Maret1 and the CALYPSO team
1Institut de Planétologie et d’Astrophysique de Grenoble (CNRS/UJF)

NGC1333-IRAS2A inner envelope

The kinematics of the inner regions of Class 0 protostars is poorly  known. Constraining the gas velocity  in 
these regions is important because it can place important constraints on star formation theories. In addition, it 
is needed to establish if bona-fide proto-stellar disks (in Keplerian rotation) are already  present in the Class 0 
phase. In this contribution, we present high angular resolution (0.8-1.7”) observations of two methanol lines in 
the NGC1333-IRAS2A Class 0 protostar . These observations have been obtained with the Plateau de Bure 
interferometer as part of the CALYPSO IRAM Large Program (P.I. Philippe André; see Anaëlle Maury’s 
poster). We use these lines to measure the level of rotation of this object.

Fig. 1 shows the continuum and methanol line emission observed in IRAS2. The methanol emission is 
compact (deconvolved size is 0.4’’ FWHM, i.e 100 AU at 250 pc) and centered on the continuum peak. Note 
that one of this line is from the torsionnal state, with an upper level energy ~300 K above the ground state. No 
elongation in the outflow direction is seen, suggesting that it originates in the inner region of the envelope 
(hot-corino). Therefore it can be used to probe the kinematics of this region.

Fig. 2a shows the first moment map of the two lines. In order to determine if rotation is present, we 
fit the first order map with a linear gradient (as expected for solid body rotation; see Goodman et al. 
1993). We tentatively  detect rotation with both lines, in a direction roughly perpendicular to the 
outflow (see the arrows on Fig. 2a). Fig. 2b  shows position velocity cuts along the direction of the 
gradient, together with the line centroid at each offset. A slight increase in the line centroid is seen 
along the cut, consistent with the presence of rotation. However, the spatial resolution of our 
observations do not allow to determine the precise nature of this rotation (Keplerian, solid-body, 
etc.). Higher angular resolution observations are needed to determine if Keplerian rotation is indeed 
present, and if the protostar harbors a nascent disk.

b)

Fig 1: Continuum and line emission 
observed towards NGC1333-IRAS2A 
with the Plateau de Bure interferometer. 
The left panel show the 1 mm continuum 
emission. The other panels show the 
velocity integrated intensities of the e-
CH3OH 51,4 − 42,,2 vt = 0 and 10,1 − 22,1 vt 
= 1 lines (blue and red contours) 
together with the continuum (grey-scale 
image). The blue and red contours 
correspond to velocities < 7 and > 7 km 
s−1, respectively. The dashed line 
indicate the direction of the outflow.

a)

Fig 2a: First order moment maps of the e−CH3OH lines (color maps). The solid contours show the velocity integrated line intensities.  The dashed 
arrows indicate the orientation of the velocity gradient as determined from the first order moment fit. Fig 2b: position-velocity diagrams along the 
direction indicated by the arrows on the left panels (grey contours). The red points with error bars show the line centroids at each position offset.


