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NEAL AS A MENTOR: 
LEARNING ABOUT FREE RADICALS 



ENSENADA: 1975 



OH 1612 MHZ LINE PROFILES 



OH LEVELS & THE INVERSION PROBLEM 

Elitzur, Goldreich, & Scoville 
1976, ApJ, 205, 384 



MT WILSON 60-INCH 



OH/IR STARS 
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CO absorption 

Fν(2.8µ) low 

Fν(35µ) high -  Radiative pump: correlated radio & infrared 
sources and flux densities 

-  Pumping: 2.8µm vs. 35µm (extrapolated) 
-  Stellar type: atmospheric CO 
-  PMS vs. evolved origins: mass loss 



SCIENCE & UNDERSTANDING 
Infrared radiation  
⇒ dust & mass loss 

2.4µm CO absorption  
⇒ cool supergiant atmosphere 

Silicates ⇒ O-rich star 
Radio/IR correlation 
⇒ radiative pump 

6 OH = 6 IR stars 
⇒IR radiative pump 

OH line shape ⇒ 
radial amplification 

Radiative acceleration of envelope ~ r-2  
⇒ v ~ constant at large r  
⇒ radial amplification path 

Dust 

Gas envelope 

Strong 10µm, weak 3µm 
⇒ 35µm pump radiation 



THE ENERGETICS OF MOLECULAR CLOUDS I. METHODS OF ANALYSIS 
AND APPLICATION TO THE S255 MOLECULAR CLOUD 

N. J. EVANS II, GUY N. BLAIR, AND S. BECKWITH 
THE ASTROPHYSICAL JOURNAL, 217:448-463, 1977 OCTOBER 15 
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STAR FORMATION IN MOLECULAR CLOUDS: 
THE ORION NEBULA 



KAO TEAM: 1983 



KAO TEAM: 1983 



MODERN VIEW OF ORION H2 
Van Dishoeck et al. 1998 ApJL, 502, L173 

Brand et al. 1988 ApJL, 334, L103 



MODERN VIEW 

Gemini North press release, 3/22/07  

Flower & Wrathmall, Durham University 



MODERN VIEW 



EARLY IMPACT: 1976-1985 

THE ENERGETICS OF MOLECULAR CLOUDS. I. METHODS OF ANALYSIS AND 
APPLICATION TO THE S255 MOLECULAR CLOUD 

N. J. EVANS II, GUY N. BLAIR, AND S. BECKWITH 
THE ASTROPHYSICAL JOURNAL, 217:448-463, 1977 OCTOBER 15 

FAR-INFRARED OBSERVATIONS OF THE CEPHEUS OB3  
MOLECULAR CLOUD 

N. J. EVANS II, E. E. BECKLIN, C. BEICHMAN, IAN GATLEY, R. H. HILDEBRAND, JOCELYN 
KEENE, M. H. SLOVAK, M. W. WERNER, AND S. E. WHITCOMB 

THE ASTROPHYSICAL JOURNAL, 244:115-123, 1981 February 15 

NEW INFRARED OBJECTS ASSOCIATED WITH OH MASER 
N. J. EVANS II AND S. BECKWITH 

THE ASTROPHYSICAL JOURNAL, 217:729-740, 1981 November 1 

TYPE I OH MASERS: A STUDY OF POSITIONS, POLARIZATION, NEARBY WATER 
MASERS, AND RADIO CONTINUUM AND INFRARED PROPERTIES 

N. J. EVANS II, S. BECKWITH, AND W. GILMORE 
THE ASTROPHYSICAL JOURNAL, 227:450-465, 1979 January 15 
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