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Reply to “Comment on ‘Do NAD and NAT Form employing all available nucleation data sets, which cé&ver
in Liquid Stratospheric Aerosols by 10, the PNRs behave according to CNT.
Pseudoheterogeneous Nucleation?"” (4) A change in the activation energy by 1 kcal mathanges
the PNR by a factor of 14. A 10% adjustment of the activation
Daniel A. Knopf energy could lead to changes of 3 kcal mdh the activation
energy under stratospheric conditions. Such an arbitrary adjust-
Institute for A_tmospheric anq Climate Sciences, ment of the pseudoheterogeneous activation energy may result
IAC, ETH Ziuich, Zirich, Switzerland in the correct representation of the observed particle numbers
Receied: September 29, 2006 but does not provide evidence that the particles indeed formed

_ _ o by pseudoheterogeneous nucleation. Additionally, decreasing

In her comment, Tabazadefaises several points of criticism  the activation energy by 10% may result in disagreement with
on the work by Knopf. (1) the paper does not provide new |aporatory data used to derive the concept of pseudoheteroge-
experimental and theoretical studies to debate the main conclu-negus nucleatiod.
sion of Tabazadeh et dli.e., the possipility of a pseudohet- ~ (5) The nucleation rates derived by Knopf et®nd Knop?
erogeneous nucleation process occurring in polar stratosphericare discussed for equilibrium conditions typically encountered
clouds (PSCs) to form NAD (nitric acid dihydrate) and NAT iy synoptic scale PSCs, as has been done by Tabazadefit al.,
(nitric acid trihydrate), (2) Knopfignores experimental and  and otherg—921-23 Knopf et all® and Knopf found that neither
theoretical studies supporting pseudoheterogeneous nucleationyomogeneous nucleation nor pseudoheterogeneous nucleation,
(3).nucleation rates are not ex.pected to equal zero at the memngrespectively, are sufficient to explain LNACP (YOparticles
points of NAD and NAT using the framework of classical ¢m-3). Tabazadehaddresses other atmospheric scenarios in
nucleation theory (CNT), (4) adjustment of the activation \hijch particles and gas phase may be in disequilibrium. Such
energies in the parametrizatiogields suitable pseudohetero-  gisequilibrium events may be encountered in mountain lee
geneous nucleation rates (PNR), (5) Krfdatks the treatment  waves with particle number densities much higher than 0.1
of atmospheric disequilibrium processes as encountered, €.9.cm3. To address these points, the reader is referred to the work
in mountain lee waves. Here Knopf responds to these points. of Meilinger et al.2* Tsias et al?® and Luo et al?® the last

(1) As mentioned in Knopf,a possible pseudoheterogeneous discussing various nucleation scenariosSafalues up to 500.
nucleation mechanism is not ruled out, but it is shown, that the Although Tabazadeh et &lmention caveats within their
upper limits of the PNRs of NAD are too small to explain = gnalysis, many modeling studies are using this parametrization
observations of large nitric acid containing particles (LNACP) o deduce if pseudoheterogeneous nucleation occurred under
in number densities of about 10cm™ in synoptic PSCS.  atmospherically conditions. These include two very recent
These findings are in agreement with two more recent stddies. sty dies of Tabazade?28 although the author is aware of the
Knopf follows a similar analysis of Tabazadeh efalut uses  proplematic extrapolation of PNRs to stratospheric conditions.
amore extensive NAD and NAT nucleation data set compared Knopf points out that a PNR parametrization that is thermo-
to Tabazadeh et al®¢hat also includes nucleation in super- dynamically not sound and that is in disagreement with
cooled HNQ/H2SOy/H0 SO'““?” droplets. Tabazadeh efal.  |aporatory data cannot be used to determine nonambiguously
neglected data sets of Koop et'dland Bertram et dlwithout it pseudoheterogeneous nucleation of NAD occurred in synoptic
further discussion, and those have been sRdwdisagree with PSC< An adjusted PNR parametrizatio#f may be used as a
the PNR parametrizatioh For these reasons, Knopf's new first approximation to describe the atmospheric particle observa-
analysis provides more conservative upper limits of the PNRS tjons, but from this it cannot be concluded that LNACP were

under relevant stratospheric conditichs. _ formed by a pseudoheterogeneous nucleation mechanism.
(2) Knopf investigates pseudoheterogeneous nucleation oc-
curring in aqueous HN®and aqueous HNgH,SO, solution References and Notes
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