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Fundamental Astronomy
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®%|onization rate through astrochemistry

OE,I\S‘I\‘/I dust formation

® THE way to study objects’in"astronomy
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= formation/destruction of molecular clouds
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CE Ejecta dust

—_—
-
o

-~ Synchrotron

[N
o

S —— =1 wR 1 ) G tFE D] P | P
r; 3. iDLt T 1 -Tj"YT—T——T

Flux (mdy)

\ 2

7’
sl A A sl A A A A Al A F—1 AAL_AJ

PACS 161iCl’0l‘l Sk A1.02 | 1_03 R 16" | 10°

—

Matsuura et al. 201 |

_
it p
| o i

~

o O 4-0.7 solar masses of
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Short-lived lons as probes

® detection of OH*, H20* - completely new and provides a

unique measurement of the ionization rate of the diffuse

ISM --- CH' not new but now spectrally resolved
a.

® key points:

= .ions are short lived with a lifetime of 30 yrs x[1 cm>/n(H,)]
v - o

= needs hlgh production rate -=if you know:n(H>) you can

S
esimate the formation rate, I. e lonization rate or trace )
\x‘.( 7
= direct link between extragalactic and.galactic science --

this is from the diffuse ISM whichfills a‘t'EIescope beam

_

energy



F, ]yl

—e IS0 SWS

THE way to understand..

HD100546 observed on OD211
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WL T s

15 K 6 Lo
® near complete census (to sensitivity limit) of

L chemistry from simple hydrides to complex # Lo
organics
3 "°T' o excellent relative calibration -- reliable fluxes to Lo
— L model tens to thousands of lines for a given L
species
> Fe abundances, densities, temperatures, linewidths -- 2 Lo
| physics and chemistry of dense ISM 9 I:@
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New Physical Insights

O‘m‘ojecular excitation - formation pumping
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. Dommates em|SS|on key part of the ‘V e 'w"’".:*
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~ water story |n the mterstellar medlum ;
R s b gy B - 'ABA, 518, 1120,
. tracer of dynamlcs‘more broladly - infall - Codella+ 2010
from prestellar to low mass to hlgh ,Jv’ LR .
NEER (Caselll-Mottram Herpm) & \’*-.4'\. :
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1. Water Is made aa s00AU " 7\ﬂ R R T
in prestellar phase * 2 Collapse seeds " 3. Water vapor is readily
under cold disk with water ice. ~ detected on disk surface in b
conditions as ice, - jpjtial suggestions . inner and rarely in outer '
D enrichments ‘are this is mostly ~ disk. Seen as ice in outer
implanted. ‘unaltered. . disk - midplane remains

‘ - hidden.
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Herschel has made a ‘Iarge. pért of the
water trail clear.

‘Still need to characterize the young
forming disk - the missing stage and
see the midplane
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