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A., Large-scale grain mantle disruption in the galactic center, Astrophysical Journal

Letters, 548, L65-L68 (2001).

[19] Chengalur, J. N. & Kanekar, N., Widespread acetaldehyde near the Galactic Centre,

Astronomy & Astrophysics, 403, L43-L46 (2003).

[20] Balle, T. J., & Flygare, W. H., Fabry-Perot cavity pulsed Fourier transform microwave

spectrometer with a pulsed nozzle particle source, Review of Scientific Instruments,

52, 33-45 (1981).

[21] Emilsson, T. I., Extensions of the capabilities of a Balle-Flygare microwave

spectrometer, Ph.D. thesis, University of Illinois at Urbana-Champaign (1993).

[22] McElmurry, B. A., Lucchese, R. R., Bevan, J. W., Leonov, I. I., Belov, S. P., & Legon,

A. C., Studies of Ar:HBr using fast scan submillimeter-wave and microwave coaxial

pulsed jet spectrometers with sub-kHz precision, Journal of Chemical Physics, 119,

10687-10695 (2003).



370

[23] Friedl, R. R., Birk, M., Oh, J. J., & Cohen, E. A., The rotational spectrum and

molecular structure of chlorine chlorate, Journal of Molecular Spectroscopy, 170, 383-

396 (1995).

[24] Nummelin, A., Bergman, P., Hjalmarson, A., Friberg, P., Irvine, W. M., Millar, T. J.,

Ohishi, M., and Saito, S., A three-position spectral line survey of Sagittarius B2

between 218 and 263 GHz. I. The observational data, Astrophysical Journal Supplement

Series, 117, 427 (1998).

[25] Sutton, E. C., Blake, G. A., Masson, C. R., & Phillips, T. G., Molecular line survey of

Orion A from 215 to 247 GHz, Astrophysical Journal Supplement Series, 58, 341-378

(1985).

[26] Kuan, Y., Charnley, S. B., Huang, H., Tseng, W., & Kisiel, Z., Interstellar glycine,

Astrophysical Journal, 593, 848-867 (2003).

[27] Snyder, L. E., Lovas, F. J., Hollis, J. M., Friedel, D. N., Jewell, P. R., Remijan,

A., Ilyushin, V. V., Alekseev, E. A., & Dyubko, S. F., A rigorous attempt to verify

interstellar glycine, Astrophysical Journal, 619, 914-930 (2005).

[28] Liu, S., Mehringer, D. M., & Snyder, L. E., Observations of formic acid in hot molecular

cores, Astrophysical Journal, 552, 654-663 (2001).

[29] Nummelin, A., Dickens, J. E., Bergman, P., Hjalmarson, A., Irvine, W. M., Ikeda, M.,

& Ohishi, M., Abundances of ethylene oxide and acetaldehyde in hot molecular cloud

cores, Astronomy & Astrophysics, 337, 275-286 (1998).



371

[30] Pickett, H. M., Poynter R. L., Cohen E. A., Delitsky M. L., Pearson J. C., & Muller

H. S. P., Submillimeter, millimeter, and microwave spectral line catalog, Journal of

Quantitative Spectroscopy and Radiative Transfer, 60, 883-890 (1998).

[31] Frisch, M. J. , Trucks, G. W., Schlegel, H. B., Scuseria, G. E., Robb, M. A., Cheeseman,

J. R., Zakrzewski, V. G., Montgomery, Jr., J. A., Stratmann, R. E., Burant, J. C.,

Dapprich, S., Millam, J. M., Daniels, A. D., Kudin, K. N., Strain,M. C., Farkas, O.,

Tomasi, J., Barone, V., Cossi, M., Cammi, R., Mennucci, B., Pomelli, C., Adamo,

C., Clifford, S., Ochterski, J., Petersson, G. A., Ayala, P. Y., Cui, Q., Morokuma, K.,

Malick, D. K., Rabuck, A. D., Raghavachari, K., Foresman, J. B., Cioslowski, J., Ortiz,

J. V., Baboul, A. G., Stefanov,B. B., Liu, G., Liashenko, A., Piskorz, P., Komaromi,

I., Gomperts, R., Martin, R. L., Fox, D. J., Keith, T., Al-Laham, M. A., Peng, C.

Y., Nanayakkara, A., Challacombe, M., Gill, P. M. W., Johnson,B., Chen, W., Wong

M. W., Andres, J. L., Gonzalez, C., Head-Gordon,M., Replogle, E. S., & Pople, J. A.,

GAUSSIAN 98, Revision A.9. Gaussian, Inc., Pittsburgh, PA (1998).

[32] Lovas, F. J., Suenram, R. D., Plusquellic, D. F., & Mollendal, H., The microwave

spectrum of the C3 sugars: glyceraldehyde and 1,3-dihydroxy-2-propanone and the

dehydration product 2-hydroxy-2-propen-1-al, Journal of Molecular Spectroscopy, 222,

263-272 (2003).

[33] Widicus, S. L., Braakman, R., Kent, D. R., IV, & Blake, G. A., The millimeter

and submillimeter rotational spectrum of 1,3-dihydroxyacetone, Journal of Molecular

Spectroscopy, 224, 101-106 (2004).

[34] Becke, A. D., Density-functional thermochemistry. III. The role of exact exchange,

Journal of Chemical Physics, 98, 5648-5652 (1993).



372

[35] Lee, C., Yang, W., & Parr, R. G., Development of the Colle-Salvetti correlation-energy

formula into a functional of the electron density, Physical Review B: Condensed Matter

and Materials Physics, 37, 785-789 (1988).

[36] Ringnalda, M. N., Langlois, J.-M., Murphy, R. B., Greeley, B. H., Cortis, C., Russo,

T. V., Marten, B., Donnelly, Jr., R. E., Pollard, W. T., Cao, Y., Muller, R. P., Mainz,

D. T., Wright, J. R., Miller, G. H., Goddard III, W. A., & Friesner, R. A. Jaguar 4.2

(2001).

[37] Hehre, W. J., Ditchfield, R., & Pople, J. A., Self-consistent molecular orbital methods.

XII. Further extensions of Gaussian-type basis sets for use in molecular orbital studies

of organic molecules, Journal of Chemical Physics, 56, 2257-2261 (1972).

[38] Clark, T., Chandrasekhar, J., Spitznagel, G. W., & Schleyer, P. v. R., Efficient diffuse

function-augmented basis sets for anion calculations. III. The 3-21 + G basis set for

first-row elements, lithium to fluorine, Journal of Computational Chemistry, 4, 294-301

(1983).

[39] Hariharan, P. C. & Pople, J. A., Influence of polarization functions on MO

hydrogenation energies, Theoretica Chimica Acta, 28, 213-222 (1973).

[40] Widicus, S. L., Drouin, B. J., Dyl, K. A., & Blake, G. A., Millimeter wavelength

measurements of the rotational spectrum of 2-aminoethanol, Journal of Molecular

Spectroscopy, 217, 278-281 (2003).

[41] Drouin, B. J., Fischer, J., & Gamache, R. R., Temperature-dependent pressure-induced

lineshape of O3 rotational transitions in air, Journal of Quantitative Spectroscopy and

Radiative Transfer, 83, 63-81 (2004).



373

[42] Remijan, A., Sutton, E. C., Snyder, L. E., Friedel, D. N., Liu, S.-Y., & Pei, C.-C.,

High-resolution observations of methyl cyanide (CH3CN) toward the hot core regions

W51e1/e2, Astrophysical Journal, 606, 917-928 (2004).

[43] Scoville, N. Z., Carlstrom, J. E., Chandler, C. J., Phillips, J. A., Scott, S. L., Tilanus,

R. P. J., & Wang, Z., The relational database and calibration software for the Caltech

millimeter array, Publications of the Astronomical Society of the Pacific, 105, 1482-

1494 (1993).

[44] Sault, R. J., Teuben, P. J., & Wright, M. C. H., A retrospective view of MIRIAD, In

Astronomical Society of the Pacific Conference Series 77: Astronomical Data Analysis

Software and Systems IV, R. A. Shaw, H. E. Payne, & J. J. E. Hayes, ed., 433. The

University of Chicago Press; Chicago (1995).

[45] Hollis, J. M., Pedelty, J. A., Boboltz, D. A., Liu, S.-Y., Snyder, L. E., Palmer, P.,

Lovas, F. J., & Jewell, P. R., Kinematics of the Sagittarius B2(N-LMH) molecular

core, Astrophysical Journal Letters, 596, L235-L238 (2003).

[46] Snyder, L. E., Lovas, F. J., Mehringer, D. M., Miao, N. Y., Kuan, Y., Hollis, J. M., &

Jewell, P. R., Confirmation of interstellar acetone, Astrophysical Journal, 578, 245-255

(2002).

[47] Widicus Weaver, S. L., Butler, R. A. H., Drouin, B. J., Petkie, D. T., Dyl, K. A., De

Lucia, F. C., & Blake, G. A., Millimeter-wave and vibrational state assignments for

the rotational spectrum of glycolaldehyde, Astrophysical Journal Supplement Series,

in press (2005).



374
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