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CONTEXT: Mmolecular outflows powered by young protostars strongly affect the kinematics and chemistry of the natal molecular
cloud through strong shocks, resulting in an increase of the abundance of several species. In particular, water is a powerful tracer of
shocked material due to its sensitivity to both physical conditions and chemical processes.

AINAS: As part of the “Chemical Herschel Survey of Star-forming regions” (CHESS) key program, we aim at investigating the physical
and chemical conditions of H,O in the brightest shock region B1 of the L1157 molecular outflow.

OBSERVATIONS ‘ ey $ SPATIAL DISTRIB\VTION FROMN PACS

Two regions appear to contribute to the PACS water emission:
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PACS and HIFIl instruments on board of Herschel have been

used to observe several 0-H,0 and p-H,O transitions a) Extended plateau of low H,O  b) Compact (10”) bright region

providing a detailed picture of the kinematics and spatial brightness downstream of B1 elongated along the major

distribution of the gas. We have detected 13 H,O lines with
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related to the outflow emission outflow axis
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g3: B2 cavity walls, 25K, >10°cm™

g2: B1 cavity walls, 70K, >10°cm-3

gl: shocked gas, 250K, 10°cm3

Hot tenuous gas, 650K — 1000K, 10%m™

Warm: 1.5x10"9 erg s' cm3 —— | Consistent with the value predicted in the molecular reformation

zone for a J-type shock (Flower & Pineau Des Foréts 2010)
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Hot: 2x10°> erg s cm™ —————>(  geyeral orders of magnitude higher than the predictions for a B1 cavity

Line of sight

C-type (MHD) shock, favoring a J-type shock origin

.N
e
‘Q
e
\.
Q.
—
e
-~
N.
-~
—

References: Benedettini, M., Busquet, G., Lefloch, B. et al. 2012, A&A 539, L3; Ceccarelli, C., Maret, S., Tielens, A.G.G., Castets, A., & Caux, E. 2003, A&A, 410, B2 cavity
587; Codella, C., Benedettini, M., Beltran, M.T. et al. 2009, A&A 507, L25; Flower ,D. R. & Pineau Des Foréts, G. 2010, MNRAS, 406, 1745; Gueth, F., Guilloteau, S., &
Bachiller, R. 1996, A&A 307, 891; Lefloch, B., Cabrit, S., Busquet, G., et al. 2012, ApJ, 757, L25




