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Two Motivations:
* H,CO is an important tropospheric pollutant
* H,CO is a contaminant in Kitt Peak Lab spectra of other gases. So in spectral

regions where H,CO has strong absorption bands, poor H,CO spectroscopy
is an impediment to evaluating the analysis of other gases (e.g. H,0, CH,).



PNNL H,CO absorption spectrum

Formaldehyde images from PNNL
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Although the v, band centered at 1747 cmtis the strongest band, this region is typically
blacked out from the ground. The v, and v, bands covering 2740 to 2830 cm™ provide the

best windows for ground-based observations.
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Spectral Fits to Kitt Peak H,CO v, band
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Spectral Fits to KP H,CO v, & v, bands
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H,CO Spectroscopy Conclusions

Fits to Kitt Peak Laboratory spectra of H,CO have been performed.

HITRAN 2012 H,CO linelist is a definite improvement over HITRAN 2008 due to
the improved width parameters of Jacquemert et al. [2010]. This is true both in
the v, band around 1745 cm™and the v, & v, bands around 2800 cm™

There are still some obvious deficiencies in the HITRAN 2012 H,CO.
* The missing v, H,13CO band with its Q-branch at 1708 cm™!
* Many lines throughout the bands have large intensity & position errors.

Journal of Quantitative Spectroscopy and —
”\{,)4 | Radiative Transfer s T
£ 8k Volume 111, Issue 9, June 2010, Pages 12091222 =

Special Issue Dedicated to Laurence S. Rothman on the Occasion of his 70th Birthday.

Formaldehyde around 3.5 and 5.7-pym: Measurement and calculation of
broadening coefficients
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Examples of large residuals 2800-3000 cm™
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Examples of large residuals 2800-3000 cm™

/spt/z830604R0.004 = 30.42° Z,= 0.00km o,= 2.3429% Sdz= 2.966+6pt/z830604R0.004 y= 30.42° Z;= 0.00km o, .= 2.3429% Jdz= 2.966+0.7
© - —s —— — © e —— —_— —
10 T T T T 10 T T T

3 3

% (8) AJV\/LA. M A—A-AI\"/‘A»—\A\//\V » ,MA\WA E % i A 'VVV Ay MR LAV e e A Vash acg <7 J

e 5 _ _

- R . R L L -1 | T M
e 10 e S e P x = 120
:;\.nv\. P T T R e e o e an DT TU SRR Jother 1 OO: Jother

) 1.00¢ wil w1 i M AR Y YA o RV TTMGTAE R ANAT P N e RANFRITIN o, o pN S0t [ P

o : ® { [ N | e ': ) "F K3 K4 : | - - . :r

o L b <1 =} - J > o ° i

g 0.95 ; ’ 1 ‘ ? g 0.95 ; ° X ?

= r | ] g C g

¢ 090 — £ 0.90p . | —

® r ] [ ]

= - 1 € g 1
0.85 |~ - 0.85 |~ -
0.80L 1 1 1 . . 0.80L 1 | 1 ]

2903.0 2903.5 2904.0 2904.5 2914.0 2914.5 2915.0
Frequency (cm™') Frequency (cm™')
/sp}/z830604R0.004 y= 30.42° Z;= 0.00km 0,,,= 2.3429% [dz= 2.966+0sp6Px880504R0.004 = 30.42° Z,= 0.00km o, = 2.3429% [dz= 2.966+0.7
T rms

e T e e s S

T oA AN I 12 Sr . A N

7 Ve s = n 0= Am A

E A e T E T A AR S
- . I . . . . I . . . . I . . . . I . — . . . . . . . .

NN C T T T T Th2o ® C i i i ThR2o

. Jother L Jother

o OO R R AR P P o A ANININ el OO R R AR ORI TR]] o TS R R S, ere

§ 0.95’; ) PN . . + . ) * g 0.95 ; . R 4 S 13 ?

E F . . : | al E N d 1

g 0.90 ] ¢ 090 —

S L ) © L ]

e i . & C ) 1
0.85 1 0.85 . -
0.80LC 1 . 1 . . . . 1 R R A R I 0.80 E L 4 L }

2915.5 2916.0 2916.5 2917.0 2917.5 2918.0 29185

Frequency (cm™})

Frequency (cm™})



Examples of large residuals 2800-3000 cm™
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Examples of large residuals 2800-3000 cm™
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