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Abstract Observations . ~ 85F E The vertical structure of changes due to the 27-day cycle perturbation can be
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spheric hydroxyl radicals were examined ydroxyl (rjab ICtT1 S f:o ) a_sr eerf1 e 80F 9 functions) at each wavelength. The photon flux at each wavelength is
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Mountain Facility. The observed variation ﬁe:\lll_%seAsr?eeﬁerg?i:é\(J | 199)73 5 75F r vertical profile is calculated. Figure 4 shows the linear response functions
due to the 27-day solar cycle was 6% [Cageao etagl 200;] Ye:ry2002 R g corresponding to 1% photon flux perturbations, illustrating the important
during April-December 2002. The photo- g s i g 70F chemical reactions at each wavelength and altitude.
chemical model, however, predicts a best data set for the 27-day solar cycle E
variation about half of the observations. analysis. This year is also coincident with 65F Nov 11 ™ 1 i1 — — OH CONCENTRATIONS (cm?) g
Modeling the effects of solar cycles in the the peak of the 11-year solar cycle. Fig. 1 . . . . 1 100 100 100 100 100 10°
stratosphere and mesosphere thus shows the Lomp pEFIO_dOgram [Scargle, May0l Oct0Ol Mar0l AugO1l -
provides a stringent test of the current 1972] of the daily maxima of the OH 2003 2003 2004 2004 2.70
models of photochemistry. (Bolumnbabuzr:)doaznc'is dlurtl.ng IAPI;H N Figure 2 Solar spectral irradiance at 121.5 nm measured 210
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T e S signal is seen at a period of 27 days. solar cycle minima (Nov 11 and Dec 11, 2003) and s o
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Periodicities of solar activity have been \ / E . o
observed for more than a century and are Photochemcial Model z 0.30 é
related to the dynamics of solar magnetic a. 1D Caltech/JPL photochemical model ( El 030 E
fields. Photolysis rates in the terrestrial [Allen et al., 1981] is used in this study. " % s
atmosphere depend on the incident solar The model is simplified and the species ~ 10 00 g
radiation, and should be sensitive to the involved include the HO, family: 5% ook 150 &
periodicities in the solar spectrum, provid- 0, 0('D), 0,, O,('A), O =2
ing a stringent test of the current models of 0 OH o 2}’{ (2) - ’O ¥ %G £ 107 e
photochemistry. The column abundances G N 2 270
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) catalysts are parameterized as in Liang 150 200 250 300 350 400
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at JPL's Table Mountain Facility (TMF) b Ver o T NI 10 avelength (nm)
have been used for this study. o WVEIUEE] WEltEplelu IUSEREMES (e NEE L10K Figure 4 The positive response at 121.5 nm, 80 km is due to the photolysis of H,0;
eddy, molecular and thermal diffusion. similarly, the positive responses at about 200 nm near 60 km and about 290 nm below
c. The SORCE/SOLSTICE [Woods et al., o 105 50 km are due to the photolysis of O, in the Schumann-Runge bands and ozone in the
~ 8 b+ gy 2006; McClintock et al., private =] Hartley bands respectively. The negative response at 270 nm near 100 km is due to
- 1 +-|f o+ :“ + 4 3 communication] daily observation of the & 1.00 the decrease in ozone because of photolysis, thereby reducing the budget for OH
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. v e = o o day solar cycle was chosen from < 4x10 solar minimum; Red: 27-day
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