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Better Chemical Inventories yield better predictions
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Ultraviolet,
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Infrared, 3

Boltzmann peak of many COMs
ALMA

Sub-mm, 9

Centimeter

Generally weaker transitions (LTE)
Much lower line-density

Rapidly achieve low RMS noise
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PRebiotic Interstellar MOlecular Survey

Targets Sgr B2(N) Complex

Nearly continuous frequency coverage ~300 MHz - 50 GHz
RMS of 2- 10 mK

Publicly available: www.cv.nrao.edu/~aremijan/PRIMOS
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CYANAMIDE / CARBODIIMIDE
) |
N\
S
W/ ~2 x 10" cm-2 +4 kcal mol! »
Sgr B2(N) ~ 1% at 300 K

BN B @ \Edletected In 1975 (Turner et al')
e HNCNH discounted due to low assumed abundance

* Duvernay et al. (2005): conversion in water ice much more efficient

Nummelin et al,, 2000, Ap)S, 128,213
Turner et al,, 975, Apl 2 Gl
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Once a candidate line is assigned, the assumption of optical thinness
under LTE conditions allows predictions of intensities of additional

confirming transitions ...

Hence, a key test of the correctness of the assignment of a transitions
is that any other transitions connected by favorable transition
probabilities must also be present if the relative intensity predictions

lead to detectable signals levels.

-Snyder et al. (2005)
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At LTE - 36 GHz lines always
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VWhat is the probability that the lines at 4 GHz are the result of
coincidental overlap with other species!

Neill et al., 2011 2, Ap/ 5SS
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VWhat is the probability that the lines at 4 GHz are the result of
coincidental overlap with other species!

200 MHz

B thansHiions
|4 within 50% In intensity
* 4 in emission

4 GHz 6 GHz

Assume 25 km s FWHM

Probability of one line falling within one FWHM: 0.75%
Probability of two lines falling within one FWHM: 0.002%

Neill et al., 2011 2, Ap/ 5SS
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Convincing, but what about
the missing transitions!
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4.8 GHz HNCNH Transition
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The 36 GHZz lines aren’t masing - can we see them at LTE?
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What if the 45 GHz transition is actually thermal, not masing?
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What if the 45 GHz transition is actually thermal, not masing?
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HNCNH emission at LTE undetectable in PRIMOS

Brightest lines in LTE are in mm/sub-mm and ~30 - /0 mK
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HNCNH emission is not detectable in LTE given current
sensitivity limits.

Maser activity allowed for the detection of this very low-
abundance molecule.
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A new methodology for searching for very low-abundance, but
important molecular species.
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