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In this paper, we present I* (2P1/2) quantum yield,f* from the gas phase photodissociation of a
series of perfluoroalkyl iodides at three different wavelengths 266, 280, and;305 nm. The iodine
atoms in the ground I(2P3/2) and spin–orbit excited I* (2P1/2) states were monitored directly by a
two photon laser induced fluorescence scheme. The I* quantum yields for the fluorinated alkyl
iodides are found to be much higher than their corresponding alkyl iodide analogs over the entireA
band. However,f* remains more or less unchanged as a function of photolysis wavelength for the
perfluoroalkyl iodides with the exception of CF3I in which it drops monotonically as a function of
wavelength. Unlike in normal alkyl iodides, branching at thea position does not affect thef* in
perfluoroalkyl iodides. The prediction of I* yield using the one dimensional Landau–Zener
soft-radical-impulse model is opposite to what is seen from our measurements. In all the fluorinated
alkyl iodides, the CF3 in-plane rocking mode which can take the initially excited3Q0 state to the
1Q1 state through the crossing region appears to be weakly coupled to the C–I stretch resulting in
low yield of I atom in the dissociation process.
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INTRODUCTION

Photodissociation dynamics of alkyl iodides and fluo
nated alkyl iodides has been the subject of many invest
tions because they serve as model systems for studying p
atomic fragmentation.1–7 The first UV absorption band~A! of
the alkyl iodides starts at ca. 230 nm and extends up to
nm. This is due to the promotion of a nonbonding electr
from the iodine atom to the antibondings* molecular orbital
~n→s* transition! of the C–I bond. Photoexcitation of theA
band results in the rupture of the C–I bond in ca. 10213s to
produce alkyl radical and iodine atoms both in the grou
(2P3/2) and spin–orbit excited (2P1/2) states in the following
manner:

CX31I~2P3/2! ~1!

CX3I→
CX31I* ~2P1/2! ~2!

where X stands for H, D, or F atom. According to Mulliken8

then→s* transition is composed of three overlapping tra
sitions from the ground state (1A1) to the repulsive3Q1 ,
3Q0 , and 1Q1 states in the increasing order of energy. H
predicted that the3Q0←1A1 is polarized parallel to the C–
bond and produces I* as the dissociation product. The3Q1

←1A1 and1Q1←1A1 transitions are polarized perpendicul
to the C–I bond axis and produce I. Gedanken and
workers using magnetic circular dichroism~MCD!, resolved
the contributions of the three transitions to theA band in
various alkyl iodides9,10 including CF3I.

11 They found that
the parallel transition to the3Q0 state is dominant~about
84% of the total absorption in CF3I! and the absorption
maxima corresponding to the transitions to3Q1 , 3Q0 , and
1Q1 states occur around 301.8, 264.1, and 237.9 nm, res
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tively. Although I* is the major product from alkyl iodide
dissociation near theA band maximum, a significant amoun
of I is also formed due to a curve-crossing mechanism in
excited state. This has been confirmed by several techniq
which can measure the angular distribution and the sp
orbit state of the resulting iodine atoms. However, whet
the initial excitation in theA band region resulting in both
and I* products is solely to the3Q0 state remains controver
sial.

Earlier12–14we reported wavelength dependent I* yields
in a series of long as well as branched alkyl iodides. Wh
the dynamics of I* production in linear alkyl iodides was
explained using the well-known 1D classical Landau–Ze
model,15 the same model failed to explain the I* /I branching
ratio in thea-branched iodides as a function of waveleng
The model also could not explain the observed I* yields in
CH3I and CD3I where the potential energy surfaces a
nearly the same.16 This brought out the importance of th
multidimensional nature of the potential energy surfac
~PESs! involved in the dynamics. The intersection betwe
the 3Q0 and 1Q1 surfaces has been pointed out17–21 as a
conical intersection. The branching requires distortion of
initially excitedC3v geometry into aCs geometry which can
effectively couple the3Q0 and1Q1 states. Personet al.22 had
pointed out thate-symmetry vibrations that distort the alky
iodide out of theC3v geometry are effective in coupling
these states. They had shown that in CF3I thermal excitation
of low frequency bending modes, indeed, leads to enhan
coupling and subsequently more I atom is produced from
CF3I dissociation. Therefore, higher perfluoroalkyl iodid
having many low frequency vibrations should yield more
compared to CF3I.

The early work on fluorinated alkyl iodides was b
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Donohue and Wiesenfeld4 who reported the quantum yiel
of I* production using broadband flash photolysis. Sin
then the dynamics of perfluoroalkyl iodides have been st
ied by several groups using a variety of techniques to mo
tor I* products.15,23–34Recently the dissociation dynamics
CF3I and other fluorinated alkyl iodides has been studied
photofragment translational spectroscopy.22,35–42Experimen-
tal I* /I branching ratios do not agree well with the relati
contribution of the excited states as determined from M
studies. The I* yield is still a subject of some uncertainty
Felder,42 Hwang et al.,38 Furlan et al.,39 and Kanget al.40

have investigated the I* yield from CF3I in the red wing of
the A band. They could not explain the I* yield from the
ratio of the absorption cross sections to the three differ
excited states alone. Kanget al.40 explained their data as
suming a simple one dimensional Landau–Zener-type cu
crossing between the3Q0 and1Q1 states at 277 and 304 nm
If this is true and the direct excitation to the3Q1 state at
these wavelengths is not significant as suggested by Fu
et al.,39 Felder,42 and earlier by Hwang and El-Sayed38 then
the other longer chain fluorinated alkyl iodides should sh
marked decrease in the I* yield upon dissociation in the re
region of theA band. The dynamics will then be purely k
nematic in origin and a simple one-dimensional curve cro
ing can describe the I* yields. In this paper, we probe som
of these mechanisms of C–I bond rupture in fluorinated a
iodides at three different photolysis wavelengths by dir
measurement of the I and I* yields with two photon laser
induced VUV fluorescence32 ~TPLIF!. We also investigate
the effect of radical size and shape~branching! on the dy-
namics of I* production.

EXPERIMENT

The apparatus used in our experiment has been desc
in detail elsewhere.14,43 The perfluoroalkyl iodides were
bought from Aldrich Chemicals, USA, decolorized with s
dium bisulfite and distilled prior to each experiment. T
sample pressure was maintained at 40–50 mTorr in a s
less steel chamber which was evacuated continuously us
4 inch diffusion pump backed by a mechanical pump. T
pressure inside was monitored by a MKS baratron gau
The pump and probe lasers were aligned perpendicula
each other at the center of the cell. The TPLIF signal in
vacuum ultraviolet was collected using a solar blind~Thorn
EMI, 9433! photomultiplier tube~PMT! placed on the top of
the chamber. The fourth harmonic of a Nd:YAG laser~DCR-
3G, Spectra Physics! was used for dissociation at 266 nm~18
mJ/pulse!. The second harmonic of the dye laser was u
for the photolysis at 280 nm~;4 mJ/pulse!. The tunable UV
light for probing the fragments I~304.7 nm! and I* ~306.7
nm! were obtained from the second harmonic of another
laser. The TPLIF signal was recorded by scanning the pr
laser across the two photon absorption lines of I and I* . The
photodissociation at;305 nm was carried out with the prob
laser alone with tight focusing at the center of the cell.
power dependent study shows that three photons from
same pulse are absorbed, one photon breaks the C–I
and the other two subsequent photons probe the iodine
oms. To collect the vacuum ultraviolet TPLIF signal ef
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ciently the gap between the PMT and the MgF2 window was
flushed continuously with dry nitrogen. The PMT output w
amplified ~X25!, averaged in a gated boxcar averager~SRS
250! and displayed on a stripchart recorder.

RESULTS AND DISCUSSION

The TPLIF spectra were recorded by scanning the pr
laser across the two photon absorption lines of I~304.7 nm!
and I* ~306.7 nm!. The relative quantum yield of I* is given
as, f* 5@ I* #/(@ I#1@ I* #), where @ # represents the corre
sponding number density.f* was determined directly from
the VUV emission spectra. The experimental signal inten
ties S ~I! andS (I* ) are proportional to@I# and@ I* #, respec-
tively, and we can write

S~ I* !/S~ I!5k@ I* #/@ I#. ~3!

The constantk contains relative absorption cross section
transition probabilities for the I and I* two photon excita-
tions, etc. Since ourf* value~0.75! for CH3I dissociation at
266 nm is in good agreement with the same~0.76! found by
Riley and Wilson1 from photofragment spectroscopy, w
takek51 and thus, thef* values are derived directly from
the TPLIF signal intensities of I and I* . Typical spectra from
I and I* are shown in Fig. 1. The quantum yield for I*
production at three different wavelengths for a series of
orinated alkyl iodides are listed in Table I.

In the two-laser experiments, the signal was checked
vary linearly with the pump laser power. In the single las
experiment the very small difference in the absorption co
ficients at 304.7 and 306.6 nm is ignored. A power dep
dence study at;305 nm shows that three photons are
volved, implying that one photon breaks the C–I bond a
two subsequent photons probe the resulting iodine atom

A. I* quantum yield from CF 3I

A number of experimental22,33,35,38–41 and
theoretical17–21,44,45studies have been carried out to unde
stand the effect of photon energy and that of curve cross

FIG. 1. Typical TPLIF spectra of I and I* from perfluorobutyl iodide dis-
sociation at 280 nm.
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in the photodissociation dynamics of CF3I in the A band. We
find f* ~0.89! is maximum for CF3I at 266 nm and falls off
to 0.63 at;305 nm. At 266 nm, Ershov23 reportedf* as
0.91. However, more recent results of Felder,35 Van Veen
et al.,33 and Personet al.22 from time-of-flight experiments
at 248 nm are in good agreement with our value of 0.89
CF3I near theA band maximum. Van Veenet al. had pre-
dicted that 97% of the absorption near the peak is due to
3Q0 state. However, only 90% I* is produced because som
of the excited molecules in the3Q0 state crossover to th
1Q1 state and produces ground state iodine atoms. Felde
the contrary, concluded that near the peak of theA band
direct excitation to the1Q1 state plays a much more signifi
cant role. Personet al. measured af* value of 0.87 at
100 °C which is close to ourf* obtained at room tempera
ture. From our measurement as well as from results obta
by Personet al. it appears that the3Q0 state contributes
;90% to the total absorption in the Franck–Condon regi
Only 10% contribution to the absorption near the peak com
from the 1Q1 state. However, the actual value of I* mea-
sured in an experiment near the absorption maximum
depend largely on experimental conditions like the tempe
ture of the molecules, the exact wavelength of the photoly
laser and its polarization characteristics, etc. The contr
tion of the3Q0 state to the overall absorption will be close
84% which was predicted by Gedanken11 from MCD studies.

At 280 nm we findf* as 0.79. Kimet al.41 have studied
the dynamics of CF3I dissociation at 277 nm and reported th
anisotropy parameterb for the I* and I channels as 1.83 an
0.96, respectively. They have shown using the photofr
ment imaging technique that I* is produced purely from the
parallel transition3Q0←N at this wavelength. However,
atoms are produced by two pathways:~i! direct dissociation
from the3Q1 state and~ii ! curve crossing dissociation from
the initially excited3Q0 state to the1Q1 state. They calcu-
lated thef* value as 0.87 at 277 nm. Furlanet al.39 have
probed the CF3I dissociation at 275–303 nm by photofra
ment translational spectroscopy. They derived the I*
branching ratio direct from the time-of-flight spectrum. A
279 nm they obtainedf* 50.90. They inferred that there i
no significant contribution from the3Q1 state up to 296 nm
and the I* quantum yield alters monotonically between 2
and 296 nm. They rationalized the I atom production
originating from the curve crossing mechanism. Our dir
probing method of I and I* atoms yields a value off*
which is much lower than the results obtained by Kimet al.

TABLE I. Quantum yield of I* (f* ) from perfluoroalkyl iodides at differ-
ent excitation wavelengths and electron affinity ofR• (R5perfluoroalkyl).

Molecule
f*

266 nm
f*

280 nm
f*

;305 nm

Electron
affinity of R•

~eV!

CF3I 0.8960.05 0.7960.03 0.6360.02 0.072
C2F5I 0.9760.03 0.7560.03 0.8360.05 0.53
n-C3F7I 0.8360.02 0.8960.03 0.9060.05 0.72
n-C4F9I 0.7560.03 0.8060.03 0.8760.02 0.85
n-C6F13I 0.8260.02 0.7460.03 0.8260.01 0.93
i -C3F7I 0.8360.01 0.8060.03 0.8960.02 1.39
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as well as by Furlanet al. This may be explained by the fac
that our measurements were made at a much higher temp
ture than their measurements. In fact, Felder42 had pointed
out earlier that there is a strong temperature dependenc
the absorption cross section and that the absorption to
3Q0 state~correlates with I* asymptotically! increases with
increasing temperature at the red wing region of theA band.

At ;305 nm our value for the quantum yield of I* pro-
duction in CF3I is 0.63. This is in close agreement with th
value off* ~0.69! at 304 nm reported by Kanget al.40 They
have used state selective ionization and pulsed-field time
flight mass spectrometry to probe CF3I dissociation dynam-
ics. They have used the recoil velocity of iodine atoms fro
the earlier work of Hwang and El-Sayed38 on CF3I to calcu-
late the I* quantum yield. However, these results are in d
agreement withf* reported by Furlanet al.39 Furlan and
co-workers have measured af* value of 0.37 at 303 nm
which is consistent with the findings of Felder42 at 308 nm.
Felder pointed out that the relative excitation probability
the 3Q0 and3Q1 states changes significantly with the tran
lational temperature of the CF3I molecular beam. In fact,
according to Felder, a change of 8 K in the translational
temperature can alter the I* yield drastically. However, an-
other factor that will affect the quantum yield measurem
in molecular beams is the amount of clusters prese
Syage46 reported that methyl iodide clusters dissociate m
readily to produce I atoms than I* atoms at 304 nm. Al-
though it is not very clear why our results and the results
Kanget al. are in disagreement with that of Furlanet al., the
amount of I atom production remains to be significant at t
dissociation wavelength. However, I* is still the major prod-
uct from CF3I unlike in the case of CH3I where I is the major
product at this wavelength. In fact, at all the photolys
wavelengths used in this study CF3I produces more I* than
CH3I. This is in contradiction to what is predicted by a on
dimensional Landau–Zener soft-radical-impulse model u
successfully by Godwinet al.15 to explain the trends in quan
tum yield of I* production in normal alkyl iodides. In this
model only the crossing between the3Q0 and the1Q1 states
is considered along the C–I distance andf* is given by

f* 5exp
24p2~V12!

2

huDFuv
, ~4!

whereV12 is the coupling term,DF is the difference in gra-
dients at the crossing point, andv is the velocity of the
molecule at the crossing point.V12 and DF are generally
unknown quantities and can be absorbed in a parameterz as

f* 5exp~2z/v !, ~5!

wherez54p2(V12)
2/huDFu. The recoil velocity,v is calcu-

lated either from the translational energy (Etrans) or from the
available energy (Eavl) invoking the soft-radical-impulse ap
proximation at the wavelength of excitation according to

Etrans51/2mR–Iv
25~mC–I /mR–I!~Eavl!, ~6!

wheremC–I andmR–I are the reduced masses of C and I a
R and I, respectively.Eavl is given byhn2D02Eso with n
being the excitation frequency,D0 the dissociation energy o
the C–I bond andEso, the spin–orbit excitation energy o
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the iodine atom~0.942 eV!. Using the measured translation
energy for fluorinated as well as normal alkyl iodides ava
able in the literature, we have calculated the velocity at
crossing point using Eq.~6!. The data at two photolysis
wavelengths are shown in Table II. It appears from the ta
that at any particular excitation energy, the fluorinated
dides have lower velocity at the crossing point compared
their corresponding unsubstituted analogs. This would m
that CF3I moves slowly on the excited state surface and
a better chance of making a nonadiabatic transition to
1Q1 state from the initially excited3Q0 state. Godwinet al.15

have shown that the values ofz at any given wavelength
calculated from the first member of each family predicts
quantum yield of I* correctly for other molecules belongin
to the family. They calculatedz for CH3I and CF3I at 248 nm
and found that the value of this parameter for CH3I was ca.
100 times greater than that of CF3I. If we take theirz-value
for fluorinated alkyl iodides~10 m/s! and use it for calculat-
ing f* at 266 nm, we find the value off* close to 0.99 for
all the members of the fluorinated iodide family. Howev
f* thus calculated is much higher than, as well as differ
from what we measure directly by the TPLIF technique. A
these analysis imply that a better description of branchin
necessary to explain the observed quantum yield in C3I
vis-à-vis in CH3I.

Personet al.22 had proposed thate-symmetry vibrations
which take the molecule away from the originalC3v geom-
etry to theCs symmetry at the conical intersection of the3Q0

and 1Q1 surfaces, will play an important role to determin
the branching to the I channel. In fact,ab initio calculations
at the HF/3-21G level using a GAUSSIAN-9447 set of pro-
grams have been carried out for both CH3I and CF3I. The
n6 (CH3/CF3 rock! mode which belongs toE-symmetry un-
der theC3v point group transforms toA8-symmetry under
the Cs geometry which can couple the1Q1 and 3Q0 states
effectively at the crossing region. This mode which is
much higher frequency~885 cm21!48 in CH3I than in
CF3I (265 cm21)49 is, perhaps, coupled more strongly to t
C–I mode in the excited state of the former than the lat
Thus, the CF3 in-plane rock in CF3I although has a low fre-
quency, is weakly coupled to the C–I stretch and cannot t
it out of theC3v geometry effectively. The molecule contin
ues its journey on the initially excited3Q0 surface until it

TABLE II. Crossing velocity of the alkyl iodides calculated from the r
ported value of the translational energy corresponding to the I* channel. The
extra energy available to the I channel comes only after crossing and h
does not contribute to the crossing velocity.

Compound

248 nm 304 nm

Et ~kJ/mol! v ~m/s! Et ~kJ/mol! v ~m/s!

CH3I 148 ~Ref. 51! 4697 66~Ref. 40! 3136
CF3I 123 ~Ref. 36! 2346 83~Ref. 38! 1927

C2H5I 118 ~Ref. 51! 3162 54~Ref. 40! 2139
C2F5I 87 ~Ref. 52! 1683 57~Ref. 37! 1363
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asymptotically goes to the I* product. This explains why
CH3I at all wavelengths has lowerf* than CF3I.

B. Higher fluorinated n-alkyl iodides

The quantum yield of I* for other higher perfluoroalkyl
iodides near theA-band maximum is usually found close t
1.0 and does not depend very much on the structure of
perfluoroalkyl radical in contrast to normal iodoalkanes
reported by earlier authors.23–31 We also observe a simila
effect from f* measurements on the above iodides. Fr
Table I, it is clear that the quantum yields of these iodid
are very high at all the wavelengths employed by us. Also
clear trend is observable as we examine the quantum yiel
a function of photolysis wavelength or radical size. We fi
thatf* is more for all the perfluoroalkyl iodides at;305 nm
than at 266 or 280 nm. Figure 2 displays the variation off*
as a function of radical size. This is in sharp contrast to w
is observed for the corresponding alkyl iodides.12 Although
for CF3I, f* decreases with increasing excitation wav
length as seen in the case of normal alkyl iodides, for
higher fluorinated iodides no such clear trend is found.

The quantum yield of I* production from fluorine sub-
stituted and unsubstituted alkyl iodides was correlated to
ionization potential of the alkyl radical by Donohue an
Wiesenfeld.4 They concluded that the alkyl groups which ca
easily donate an electron, that is, alkyl radicals with lo
ionization potential will cause a small spin–orbit splitting
the excited state resulting in low I* yield. Also Ivanov
et al.24 had shown with MO–LCAO–SCF~molecular orbit-
als, linear combination of atomic orbitals, self-consiste
field! calculations a strong correlation between the locali
tion of s* electron on the iodine atom and a reduction
spin–orbit coupling and hence a decrease in quantum y
of I* in alkyl iodides. Therefore, the quantity that should
a measure of the magnitude of spin–orbit splitting must

FIG. 2. I* quantum yield from perfluoroalkyl iodides at 266, 280, and;305
nm as a function of radical size.
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the electron affinity of the alkyl group. The fully fluorinate
alkyl groups are strong electron withdrawing groups and
have calculated their electron affinity at the HF/3-21 G le
using a GAUSSIAN-9447 set of programs. The electron a
finity is taken as the difference in energy between CF3

• and
CF3

2 , that is, (ER•2ER2) is the electron affinity of the alky
radical, in general. The calculated values are listed in Ta
I. It appears that the electron affinity increases as we
down in the table but the I* yields do not follow the same
trend. Thus, the extent of spin–orbit splitting although sca
with the electron affinity and is important, does not play a
significant role in the dynamics of dissociation. If we app
the one-dimensional Landau–Zener analysis discussed a
to explain the dynamics, we expect a decrease inf* within
a given family at any particular wavelength as the radi
size increases. This is not found for the fluorinated al
iodide family from our results. This indirectly leads us
believe that a simplistic one-dimensional Landau–Ze
model is not adequate to describe the dynamics of I* pro-
duction in fluorinated alkyl iodides. For a better rationaliz
tion of the data, at least a two-dimensional Landau–Zen
type description is needed where another vibrational m
coupled to the C–I stretch is taken into consideration.

For the higher perfluoroalkyl iodides we carried o
ab initio calculations at the HF/3-21G level using
GAUSSIAN-9447 set of programs and found that CF3I has
two vibrations andn-C3F7I has 12 vibrations below 500
cm21 which is consistent with experimental determination
their vibrational frequencies.49,50 In a multidimensional sce
nario if the number of low frequency modes strongly coup
to the C–I bond stretching, is solely responsible for the
namics of I* production, we would expect a smaller value
f* for n-C3F7I than CF3I. This expectation is borne out o
the fact that effective coupling between the C–I stretch a
low frequency modes will allow the molecule to cross ov
to the 1Q1 state and produce more I product. However,
values off* are high and comparable between these t
molecules at all wavelengths studied by us. The implicat
is that the coupling between the3Q0 and1Q1 states does no
depend on all the low frequency modes but on a particu
mode of A8 symmetry which can couple these two sta
effectively. After careful examination of the nature and sy
metry of low frequency vibrations in C2F5I, C3F7I, C4F9I,
and C6F13I we find that all these molecules have a CF3 in-
plane-rock mode around 250 cm21 with A8 symmetry. This
mode must be weakly coupled to the C–I stretch, there
not facilitating access to the I product channel during
dissociation. To the contrary, the same mode which is
higher frequency~approximately 1000 cm21! in the normal
alkyl iodides must be strongly coupled to the C–I stre
leading to more I production in the dissociation.

C. Branched perfluoroalkyl iodides

It is clear from Table I that the effect of branching o
f* in fluorinated alkyl iodides is not significant unlike i
their branched alkyl iodide analogs. The quantum yield of*
production fromn-C3F7I and i -C3F7I have been studied an
compared by various groups4,23,28,31 using different tech-
e
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niques. Smedleyet al.31 studied the quantum yield from
265–336 nm by monitoring the ir-emission from I* . They
concluded thatf* ’s are identical at 266 nm and drop off i
both cases toward the red. The measured quantum yie
266 nm was 1.0. The yield measured by us at this wa
length for bothn-C3F7I and i -C3F7I is the same and it is
0.83. In fact, in no cases did we find thatf* is 1.0. This is
perhaps due to the advantage offered by the TPLIF techn
for the detection in which both I and I* are detected wherea
in the infrared emission technique I is never detected.
longer dissociation wavelengths we find that thef* for both
n-C3F7I and i -C3F7I remains more or less the same. The
seems to have no significant effect due to branching of
alkyl chains at thea-carbon atom, onf* .

If we comparef* for i -C3H7I and i -C3F7I ~Fig. 3! over
the entireA band, we find that I* yield from thea-branched
fluorinated alkyl iodides are significantly higher than th
from thea-branched alkyl iodides at all wavelengths. In fa
the same observation is made if we comparef* from CH3I
and CF3I over the wavelength range we have used. The
fore, we can safely state that, in general, the fluorinated a
iodides will have a higher I* yield than the corresponding
alkyl iodides. But why does branching not alter the dyna
ics? This is because the CF3 in-plane-rock in i -C3F7I al-
though is of low frequency~263 cm21!, is not strongly
coupled to the bond that breaks. It appears from our quan
yield measurements that the extent of coupling of this p
ticular mode to the C–I stretch is about the same ini -C3F7I
as well asn-C3F7I near the3Q0 and1Q1 intersection.

SUMMARY

The results discussed in this paper may be summar
as follows:

~i! The quantum yields of I* production from photodis-
sociation of perfluoroalkyl iodides are much high
than their normal alkyl iodide analogs at any wav
length within the entireA band.

FIG. 3. The plot off* against excitation wavelength in~h! CF3I, ~l!
CH3I, ~d! i -C3F7I, and ~,! i -C3H7I. ~The number marked against eac
point indicates the reference number in the text from which the value
been taken. The unmarked points are adapted from the present work.!
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~ii ! Unlike in normal alkyl iodides,f* in perfluoroalkyl
iodides remains unaltered by branching at t
a-carbon site.

~iii ! No general trend inf* is observed among the differ
ent perfluoroalkyl iodides as a function of photolys
wavelength or radical size except in CF3I where the
f* drops monotonically as a function of waveleng
starting from the peak of the absorption spectrum.

The above results could not be explained by invoking
popularly used one-dimensional Landau–Zener soft-radi
impulse model. We have identified the CX3 in-plane rocking
mode in alkyl iodides as the mode which couples the I and*
product channels effectively. The extent of coupling of th
mode to the C–I bond stretch near the crossing region is
easy to estimate, at present. However, this quantity holds
key to our understanding of the dynamics of I* production in
the photodissociation of fluorinated alkyl iodides. Since
curateab initio excited state potential energy surfaces,
large molecules like the perfluoroalkyl iodides used in t
study, will be difficult to obtain, a two-dimensional Landau
Zener model where the C–I stretch and the CX3 in-plane
rocking modes are included should be in order. The la
model may also help us understand the branching dynam
to I and I* channels, albeit qualitatively, for this interestin
class of molecules.
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