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line emission is the main tracer of the Broad €O emission - %
physical structure and column density of 1€ Profiles trace entra- .
protostellar envelopes in which young stellar objects ined outflow gas with typ1ca1
(YSOs) form. temperatures of ~100K.

Mapping 12€0 6-5 emission
allowed us to obtain the first
bonafide evidence for UV-heated

Goal is to characterize the warmer parts of the protostellar
envelopes in their deeply embedded phase.

A sample of 13 Class O and 13 Class I YSOs (d=100-400 pc) is SdS@round a low-mass protostar.
{ observed in CO with Herschel-HIFT as part of the Water in star-for- The abundance --modeled by the
" ming regions with Herschel (WISH) key program. C'80 lines-- in the outermost

.i part of the envelope, X, is the ca-

. 9-8 lines are observed (Eyp~&50-300 K), which trace the warmer ma-  the inner abundance, X;,,, is a fac- |
. terial (T>50 K) in the envelope. tor of -5 lower than X,.
Implications for spectrally unresolved

This work allows us to quantify the feedback of the protostars on
their surroundings in terms of UV-photon heating, photodissocia- JE————=.
, , ’ 1200: entrained outflow gas;
tion and outflow dispersal. 1300: envelope+UV heating:

1200/13C0: limited meaning
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. . ' - UV-heated cavity walls
Ab un d ance Stu d |es i g 2 UV-heated gas is observed by the detection of extended nar-

row *CO and 13C0 6-5 emission surrounding the outflow walls.

MTMN . v v v v v v v v v v v ’ . " g
_ model for go[ JRAS 4A | UV photons escape through the outflow cavities and either im-
"-’E drop- ¢ 10-9 {x25) HIFT pact directly the envelope or are scattered into the envelope on
S, ~abundance Sy O Y R | ¥ TP scales of a few thousand AU.
o HIFI ' - - - |
c'®0 9-8 (x15
% 20 [ ..SH_-_ e The amount of UV-photon-heated gas
' -~ o, . rlll APEX and outflowing gas are quantified from-
¥ [c06-6 (12)1 ! : 12 13
et ] ; SN the combined *~C0O and ~2CO 6-5 maps
N Bakiie TAUT S, x c"o 5-4 (0 7 N HIT .} and found to be comparable within a
10l 1 T eMT 4 20" radius around IRAS 4A, which
| . o € 03-2 AW : g
Radiative transfer models — implies that UV photons can.a,.ffect .
" shows best fit to data: 'c“'o 2-1 ‘J IL S the gas as much as the outflows.
Xin= 1¥10"7 (CO=8.5x105) o 1o . N Onsala |
-above T,,=25K. 0 pnni—n 7 L ol |
- Note that X; < Xg ' 0 10 e -10 0 10 -10 O _ 10
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