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Introductlon

Ultlmate Objectlve to better understand the .
composrtron of the early solar system |

Immedlate Objectrve to better characterrze |
methanol |n comets

1) Developed empirica f"uoréscence? model for "

| 2) Calculated fluorescence g-—factors for features'
in v, and v, band reglon | -




Comets

Tuttle (52K)

C/2007 Lulm PR
(68K)

. K4 Liriear(7.5K) |




" NIRSPEC

~« High- resolutlon }\/A}\ 40 OOD[I used 25 0001'- '
. Sensmve to )\ 1 Sum [I useM3 3 53|.1m]
: Large SImuItaneous wavelength coverage i
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Order Processing . .

. .-'. .Re'rﬁo'.v-in'g,hotpixélfs.~-.-. T
' Spafial straighteping .
= Spect’fal;Strai'ghten-;g‘g

. Wavelength => ts




-Residuals. "

sie Comblne A and B beams |
Remove the cometary |
e There: remalns assouated stochastlc errOr
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Wavenumber [cm-1]



Produ.Ction Rate:and Line In'teh,sity'_'

: Q= W* FLine:-/ gl;ine' |

Gl productlon rate (molecule/second)
W conversmn g:onstant LK |

Lme Ime flux (watts/meterz)

gL,ne & factor (photon/second/molecule)




v3 Band Emplrlcal Models

Sample bins of 3—5 plxels | ,
* Find average wave number mtensnty, and error
App1y model to reS1dua|s to obtain productlon rate
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V3, Vs Bandf'Regi"on :

e Subtracted contrlbut|on from ethane

Observed and synthetic spectra (for Trot=70K)

1000 ~
800 %

600 * = CZHG
400 # = CH,OH

Flux Density [10?° W/m?/cm']
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Flux Density [10?° W/m?/cm']

V3, Vs Bandf'Regi"on :

e Subtracted contrlbut|on from ethane

Observed and synthetic spectra (for Trot=70K)
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'V, v9 Band Reglon g factors 3

». Establish Jine- by—llne 8- factors based on
emplrlcal model |

e Calibrate to production rate based on v3
Q—branch |
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* ‘Apply to methanol feature at 298'2_cm‘:L




g-faétor Depe_ndéncy :

o' g-factors at 2982 cm exhibits T, . dependehey
2982 cm™' CH.OH line order 23 ' .
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- g-factor Dependency .
' g-factors at 2982 cm?! exhibits T -'
2982¢cm  CH,OH line order23
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. * g-factors at 2982 cm! exhibits T
2982 cm "C.H,_O'H'Iine_ order 23 B

g-faétor Depe_ndéncy :
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i <E>= CyTrot(Max gpine)
T = 70K
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-- CanIusions-and _Extens,i'ons‘

25 K Empmcal approach is-viable means of
characterlzmg methanol

-* Use of comets as natu raI low. temperature .
Iaboratorles to test quantum mechamcal models -

« Application to additional comets to generate a *
~ .more comprehensive database '




 Ackn oWIédgeménts,'

Dr Mlchael D|Sant|
Dr Mlchael Mumma
Dr Boncho Bonev
., Dr: Gerommo V|IIanueva
. Corlnne Eby -
. AII 2009 SUIA Interns
" NASA Goddard '
- NASA Astroblology Instltute




