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Motivation for accurate laboratory
measurements

e Experimental measurements of o(A, T)
represent a constraint on:

— Atmospheric lifetimes
— Global-warming potentials
— Ozone-depletion potentials

e Interpretation of field data

* |Increased accuracy/ reduces uncertainty in
model calculated lifetimes



Outline

e Temperature dependent absorption cross

section measurements presented for CFC-11
and NF,

e Measurements are compared with current
recommendations for modeling

 The impact of including these new data on 2-D
modeled atmospheric lifetimes are discussed



Why measure CFC-11 o(A, T)?

UV photolysis is the major loss process in the
atmosphere

Many room temperature measurements, but
relatively few studies at stratospheric
temperatures

Model recommendations primarily based on two
studies, but there is some discrepancy (as much
as 25%)

This level of uncertainty has an impact on
calculated atmospheric lifetimes



Absorption cross section

measurements
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T range: 216-296 K, A range: 190-230 nm
Typical precision: £ 0.5%, accuracy: + 4% (20)



Absorption cross section

measurements

DAQ

Monochromator

Beer-Lambert Law
A(A) =o(A, T) x L x [CFC-11]

[CFC-11] (10 molecule cm’™)
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Coolant Coolant

T range: 216-296 K, A range: 190-230 nm
Typical precision: £ 0.5%, accuracy: + 4% (20)
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Cross section results
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Exp. / Fit

Comparison with parameterization
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Data is fitted well
with the
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Appropriate
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model calcs.



Exp. / Fit

Comparison with JPL recommendation
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Simon et al. is the
current JPL
recommendation

Simon et al. data
shows devation
in T-dep, >20%



Exp. / Fit

Comparison with literature

4 [This work ® 296 m 273 A 253 vy 233 4 213 ° A
1 |Simonetal. (1988) @ 295 m 270 A 250 v 230 ¢ 210 BOth Merienne
1 |Mérienne etal. (1990) @ 296 m 240 A 220 .
1 20_‘ Chou et al. (1977) ® 296 W 252 A 232 vy 213 and ChOU studles

are found to be in
good agreement

e Some systematic
differences at
shorter
wavelengths

070 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 l 1 I I T I
190 200 210 220 230

Wavelength (nm)



2-D modeling results
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,_SPARC lifetime report
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CFC-11 summary

Data impacts calc. lifetimes from current JPL

Modeled lifetime decreased from 60.2
(SPARC) to 58.1 years (this work)

Uncertainty in stratospheric photolysis rate
decreased from ~25% to 4%

Leading to a range in atmospheric lifetimes
+0.7 years (57.4 — 58.8 years)
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NF; summary

* Inclusion of temperature dependence of the NF,
UV absorption spectrum, the calculated global
lifetime is increased from 484 (without) to 585
(with) years (includes O('D) losses 29%)

* NF; exhibits a strong temperature dependence to
o(A, T), “45% decrease at 210 nm

e GWP — 100 yr time horizon = +1.1% (19,700)
— 500 yr time horizon = +6.5% (17,700)



Any gquestions?
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