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~ HOPS Summary.

200h open time key 'proj'ect" :

PACS Imaging af 286 protostars

Spltzer identified protostams

fluxes >'42 mJy at 70%m
* 5'to 8" square fLeIda.-
 Medium (207/s) Sean rate

PACS:-spectroscepy of 36 protostars'

/70 and 160 um scans & croSs-SCéns |

with -extrapolated

..
-

* 24 face-on sources, 12 at other inclinations
* Source fluxes from 100 mJy to ~10 Jy '
 Spectral coverage from 57 to 190 um

* Water, OH, CO, [O 1] & [C Il] lines

e

from isolated to clustered
range of densities & UV*®nvironment -
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HOPS: a multi- 'observa-to'ry survey
of Spitzer 1dent1fled protostars in Orlon

» Spltzer IRAC &MIPS -> 372 protostar candldates (Megeath et al)
> Spitzer IRS: SL- Lbfor all; LH for half the sample

> Herschel PAC9
Imagmg 70 & E()pm |
Spectroscopy |

- »NIRsimaging & spectroscopy s

HST (NICMOS/WFC3): 200 orbits; multiplicity survey of HOPS targets
VLT (NACO), NEWFIRM PANIC ' |

IRTF (SPEX/NSFCAM2) | | | |
»Submm & 1 mm imaging & spéctroscopy R ¢ '
APEX (LABOCA & SABOCA & ArTeMis; SHeFI; Flash, Champ+), IRAM 30m, PdB

. JCMT (HARP): CO (3 2) & HCO+ (4-3) line mapping of HOPS targets
CARMA: measu.rmg various flow rates’in protostars -

. Y
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PACS spectroscopy
30 HOPS protostars

» Large.diversigy if CO spectra +»

> 1._CO scales wit.ht_b'ol
3 "--.". .

HOPS #

108

370

182

Manoj et al 2013, ApJ 763, 83 |
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PACS spectroscopy
30 HOPS protostars

» Large. leEFSlty i, CO spectra . -
> L._CO scales wgthi bol

T, (142 um - 190 pm)

> (mix of) THCO toes NOT Tyg, (103 pm - l-ummm .
- scale with L_bol

>CQ lines trace shocks
(outflows) at 2000AU from
protostar-

Manoj et al 2013, ApJ 763, 83
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. PACS spectroscopy |
8 PACS Brlght Red Sou,rces(PBRs)

> (Herschel passed away before all 14 had been observed)

»L_CO scales with 40 eutflows’ . . ,
»(mix of) T_CO gooler than HOPS protostars(?) . - .
| »>[OI]-.. hargl to,@.ll g ¥ o
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- SOFIA FIFI LS speetr'oscopy'
3 PACS Brlght Red sour;ces(PBRs)

> (to be. observed ﬁDW ish) T

>3 PBRs (outﬂow ;‘pertles/types only sampled once by |
PACS) 5 - - <
- »CO (14-13), (1%16) -> T_rot; (21-20) -> Noker 8 gy
component? ' *

- >[OI] . any trends to conflrm”-’

| >Is €O related (exclu_sively?) to outf}ew?
»1n which cases do we get [OI]?
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SOFIA GREAT [OI] spectroscopy
9 HOPS protostars -

> (to be. observed s()me time.. ) & - |
»Sample: the most inous protostar in HOPS the HOPS

protostar with theilflghtest FIR lines, 3 moderate lum1n051ty - '3
. HOPS-protogtarsgith well studied outflows o
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SOFIA GREAT [O]] spectroscopy
9 HOPS protostars

> (to be. observed sOme time..

pro -
=
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Uttset {arcsec)
CO 6-5 |
CHAMP/APEX | "
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Figure 3: PACS, SPIRE and CHAMP maps of the HOPS 370/HOPS 108 | .
outflow(s). The [OI], CO 16-15 and CO 6-5 pm maps show the integrated ‘
intensity of the line emission in contours overlaid on the continuum emission EEENIGEIE

in a color scale. The CO (6-5) APEX data with 9” resolution is Shown ina s -s5.150-5.155-5.160 -5.165

position velocity diagram. Note different field sizes.
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SOFIA GREAT [OI] spectroscopy
9 HOPS protostars k"

> (to be. observed s()me time.. ) & - |
»Sample: the most inous protostar in HOPS the HOPS

protostar with thei)rlghtest FIR lines, 3 moderate lum1n051ty - .
- HOPS: protogtarsyuth well studied outflows . f sy
>[OI] outflow tracer ..
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SOFIA GREAT [OI] spectroscopy
9 HOPS protostars k"

> (to be. observed s()me time.. ) & - |
»Sample: the most inous protostar in HOPS the HOPS

protostar with thei)rlghtest FIR lines, 3 moderate lum1n051ty - .
. HOPS-protostarsguith well studied outflows . f g
>[OI] outflow tracer ....and PDR tracer..

L
-
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SOFIA GREAT [OI] spectroscopy
9 HOPS protostars -

> (to be. observed s()me time.. ) p
»Sample: the most inous protostar in HOPS the HOPS

protostar with thei)rlghtest FIR lines, 3 moderate lum1n051ty - .
. HOPS-protostarsguith well studied outflows T
»[O1]: outflow tracer ... and PDR tracer.., .

- >Spectrally resolve hne -> isolate outﬂow vs. PDR

component; foreground absorptl'on etc (cf. Silvia's talk of

_yesterday) - = . .
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SOFIA GREAT [OI] spectroscopy:
9 HOPS protostars

> (to be. observed s()me time.. ) p
»Sample: the most inous protostar in HOPS the HOPS

protostar with thei)rlghtest FIR lines, 3 moderate lum1n051ty - .

. HOPS-protostarsguith well studied outflows T
»[O1]: outflow tracer ... and PDR tracer.., .

- >Spectrally resolve hne -> isolate outﬂow vs. PDR

component; foreground absorptl'on etc (cf. Silvias talk of

_yesterday) - = ' o,

> J-shock models: [OI] emission counts ions going.into | .

shock -> direct tracer of mass flow gate! (Hollenbach 1985 . "

| Leur1n1 yesterday)
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