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The translational, vibrational, and rotational characteristics of nitric oxide, NO, ejected by 351 nm
photodissociation ofert-butyl nitrite, (CH;)sCONO, adsorbed on Ag(111) have been investigated using
resonance-enhanced multiphoton ionization time-of-flight (REMPI-TOF) and interpreted using a direct
excitation and collisional relaxation model. There are three translational energy components denoted as
collisionless, intermediate, and thermalized. The collisionless component has characteristics matching those
found for gas phase monomer photolysis. The thermalized component has characteristics expected for NO
accommodated to the substrate temperature, while the more complex intermediate component is qualitatively
describable in terms of collisions of nascent energetic NO with surrounding species as it exits into the gas
phase. There are strom = 1 and 2 but negligible’ = 0 contributions to the collisionless component. The
collisionless component is also characterized by high rotational excitation; Gaussian rotational distributions
with Jmax= 24.5+ 1 forv"" = 1 and 29.5t 1 forv"" = 2 provide reasonable fits. The translationally thermalized
component is dominated by th€ = 0 vibrational state and by a Boltzmann rotational distributitw; &

124+ 30 K); i.e., all three modes of motion are thermalized. The vibrational and rotational characteristics of
the intermediate translational component are more complex and will require simulation and angle-resolved
REMPI for fuller elucidation.

1. Introduction vibrational distribution of the nascent NO peaks at one quantum
below that reached in exciting the nitrite.

As an example, the photolysis of gas ph&s#butyl nitrite
(TBN) has been studied extensively. Rosenwaks ét‘al3
examinednonomefTBN photodissociation and found that the

While research over the last two decades has probed the
dynamics of surface processgd,it remains challenging to
determine how energy released during a surface reaction is
distributed among the products. A photon-induced surface ) ;
reaction that leads directly to gas-phase products can pescalar properties of the NO fragment are very different for the
investigated by using state specific techniques to determine the>2 @nd 3 excited states. Whereas, $xcitation produces
vibrational and rotational states, velocity distributions, and wavelength dependent vibrationally excited NQ,doduces
rotational alignment of these products. The dynamics are thenViPrationally cold NO. 3 excitation of TBN gas phasgusters
inferred by comparing the product state distributions with the Produces a bimodal rotational distributi&tthe highd portion
gas phase, a simple dynamical model, or molecular dynamicsn@Vving kinetic energy comparable to that for monomer dis-
simulations. Ongoing interest is driven by fundamental issues SOciation, while the low} portion has much lower kinetic
concerning the mechanisms of molecular dissociation and energy€€rgy- The latter portion is discussed in terms of collisions of
transfer from the radiation field, as well as by technical nascent NO within the clusters.
applications, such as photochemical etching and deposifion. Simpson et at>2” measured state-resolved translational and

The gas-phase photodissociation of alkyl nitrite molecules rotational energy distributions of NO from 351 nm photolysis
has been studied extensively; UV radiation dissociates the alkyl Of tert-butyl nitrite adsorbed on Mgk The translational
nitrite molecule into an alkoxy fragment and NC?* Above distribution was broad with a single maximum, while the
200 nm, the gas-phase UV absorption spectrum of the alkyl rotational distribution was bimodal and nicely characterized as
nitrites displays two excitation bands, 1d $. Between 219 the sum of Boltzmann and Gaussian components. The dielectric
and 300 nm, unstructured absorption occursActi® internal ~ surface of Mgk neither quenched the excited State nor
NO bond dissociates, and the photodissociation producesthermalized the NO photoproduct.
rotationally hot but vibrationally cool NO molecules. Above Jenniskens and co-worké¥s®! examined the 355 and 266
300 nm, S is accessed, and the molecule dissociates, but thenm photodissociation of TBN on Ag(111). Coverage-dependent
absorption spectrum exhibits a well-resolved progression as-bimodal translational energy distributions were observed and
sociated with the stretching of the externa=N bond. The fit with the sum of hyperthermal and thermal Boltzmann
distributions. The total photodissociation cross section was
T Part of the special issue “Aron Kuppermann Festschrift”. similar to that found for gas-phase photodissociation, and the
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characteristic energy of the hyperthermal distribution increased lon Detector
with photon energy. The results support a direct excitation —
mechanism in which the photodissociation is initiated wiesti
butyl nitrite absorbs a photon; there was no evidence for D
substrate-mediated excitation of TBN. Excimer Laser REMPI Laser
Earlier, Pressley et & investigated thermal, electron, and (351 nm) \220~248 1m)
photon activation of methy! nitrite, and more recently, enhancing e e S
the time resolution of Jenniskens' wafk 3! Fieberg et af334 -
measured angle-resolved TOF distributions of NO from TBN
and methyl nitrite photolysis and found obvious trimodal NO %
velocity distributions. The three components were assigned to &
NO undergoing no collisions, a few collisions, and thermalizing
collisions. As for TBN, there was no evidence for substrate-
mediated excitation.
Kim et al 3% investigated thénternal state-resolved dynamics
of NO produced by 248 nm photodissociation of TBN using - rewvw >
REMPI-TOF. For high rotational state3 ¥ 30) the translational Ag(111)
energy distribution is dominated by fast, highly nonthermal NO  gjgyre 1. Schematic of the REMPI-TOF experiment.
desorption, designated collisionless. For low rotational states
(J < 20) there are two readily distinguished peaks in the 1 is a schematic of the optical system. To reduce the laser output
translational energy distribution, designated as intermediate andbelow 0.3 mJ/cr# the output pulses were attenuated with a
thermalized components. As for earlier work, the results conform metal mesh and several neutral density filters. No more than
to direct photodissociation with no measurable contributions 15% of the adsorbate was photodissociated in a typical REMPI-
from substrate-mediated excitation. Zhao et®aheasured the TOF experiment{2000 pulses).
rotational and electronic state distributions of the NO photo-  The desorbing NO was characterized using a two-photon
fragments produced at 248 nm. The fastest NO is characterized(1 + 1) REMPI-TOF scheme. The fundamental wavelength of
by a quite narrow nonthermal Gaussian distribution of high- a Nd:YAG laser (Continuum PL7010) was tripled to 355 nm
states, peaking al = 54.5 + 1, while the slowest NO is  to pump the dye laser (Lambda Physik Scanmate I1). Coumarin
characterized by a Boltzmann distribution of Idvstates with 2 and 102 dye solutions were used for examining NO vibrational
a temperature close to that of the substrat&qQ K). The spir- statesy”” = 0 andv" = 1 or 2, respectively. The output of the
orbit population ratio,n(F1)/n(Fz), of NO is near unity for  dye laser was doubled using a BBO-B crystal (Inrad Autotracker
collisionless trajectories and increases to 3.9 for thermalized ||), and the dye laser fundamental output was rejected using a
trajectories. harmonic separator (Inrad 75204). The REMPI laser beam
In this paper we focus on excitation intg &1d report state-  (~1 mJ/pulse, 12 ns) traveled parallel to the substrate surface
resolved (translation, vibration and rotation) NO data for and was focused by a cylindrical lens at a distance of=3%
excitation at 351 nm, which in the gas phase selectively excites mm from the plane of the surface. The N@®ns were formed
TBN with 3 quanta in the RO®O stretching mode. by REMPI at selected delay times after the excimer laser pulse
. ; and were monitored using a WileyvicLaren type time-of-flight
2 Experlmeljtal Section _device that contained a microchannel plate (MCP) detector. The
The ultrahigh vacuum (UHV) chamber and laser system is jon signal was gated, read into a boxcar integrator, and output
described in more detail elsewhéfe3 Briefly, the experiments g 5 computer interface. The REMPI laser intensity was
were done in a two-level UHV chamber, which operates at a monjtored by a photodiode, and its signal was used to normalize
base pressure of 2 x 1071 Torr. An ion gun, reverse-View  the measured NO signals. A digital delay/pulse generator
low-energy electron diffraction (LEED) apparatus, and Auger controlled the time delay between the photolysis and probe
electron spectrometer comprise the upper level, where the|ggers.

substrate is cleaned and analyzed. Dosing, photoinduced reac- |, all the work reported here, the NO REMPI-TOF spectra
tions and REMPI-TOF state-resolved measurements are pursue@yere collected with the detector located along the surface
on the lower level. A rotatable quadrupole mass spectrometernormal, as in Figure 1. The resulting density domain data were
(QMS) for angle-resolved TOF experiments is located on the |east-squares fit ta (n = 2 or 3 in these experiments) modified

(v

same level. . Maxwell—Boltzmann (MB) distributions:
Standard substrate cleaning procedures were follGiéd.
With a newly designed sample mount, the Ag(111) substrate 10 2
temperature reached 78 K in less than 15 min by contact with It=-»a ex;{—bi(— z}oi) ] + BG(t) 1)
a liquid nitrogen reservoir. Heating was accomplished resistively t4e '
and was limited to 850 K in order to avoid silver evaporation.
The crystal preparation process was described previ§tigBN Herel(t) is the total counts summed fromdistributions,t is

was freeze-pump-thawed several times to reduce the impurity the flight time, g is the amplitude of thé&h componentb; is a
level of butanol to less than 3%. TBN was dosed through a fitting parameter from which an effective temperatdiecan
leak valve connectedbta 3 mm IDtube that was directed at  be calculated froni; = m/2lgT;, d is the flight distance from
and terminated 1 cm from the front face of the substrate. The the sample to the REMPI laser, angl is the common velocity
relative tert-butyl nitrite coverage was calibrated by TPD of theith component. If theth distribution is close to thermal
measurements, assigning separable peaks to monolayer andquilibrium,u,;is 0, andT; is the temperature of the distribution,
multilayers. which is equivalent to average kinetic enerd@ydivided by
Adsorbed TBN was photolyzed using an excimer laser 2kg. Description of nonequilibrium distributions that are nar-
(Lambda Physik COMPex 102M), operating at 351 nm. Figure rower than MaxweHl-Boltzmann (MB) requires;; larger than
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TABLE 1: Velocities (m s™1) Calculated for Fits to TOF Spectra of Figure 2

NO (J=28.5) NO 0=7.5)
(a) collisionless (c) intermediate (b) thermalized (a) collisionless (c) intermediate (b) thermalized
V'=2 1556 1250 none 1556 1296 none
Vv'=1 1576 1296 none 1556 1207 368
v"'=0 none 1250 none none 1167 364
0 ] NO: J= 28.5 80 3 NO: J= 7.8 127 NorEg =030ev “«—NO (AZ5* (v' = 0) = X2l1qpv" =1) =]
1 i (@ ©
] 1 ak vr=2 10 <—NO (AZZ* (v = 0) - X2Tgp(v" =1) —

(a)

»
=3

(c)

5
Signal Intensity (Calibrated)
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Figure 2. TOF spectra of NO produced by 351 nm photodissociation
of 5.0 ML tert-butyl nitrite on Ag(111) at the indicated combinations
of J andv". The thin solid lines are modified MaxweiBoltzmann

fits, and the dashed lines are the summation of the thin solid lines.

Three components are labeled on various curves: (a) collisionless; (b)

thermalized,; (c) intermediate. Note that odly= 7.5 andv" = 2 require
three components.

0. As noted recentl§’ care must be exercised when assigning
an effective temperature to such distributions. Here, we report
the velocities extracted from the fits. The fadR#g(t) is included

to account for the time required to evacuate the desorbing NO.

BG() =a(l—e ™) tx>t, 2)

=0 t<t,
where a is a proportionality constanty is a time constant
characteristic of the pumping system, agds the onset time.

3. Results

3.1. Translational Velocity Distributions. Figure 2 shows
time-of-flight (TOF) spectra of ejected NO photofragments for
v''=0,1, and 2 atl = 7.5 and 28.5 during 351 nm laser
photodissociation of 5.0 ML TBN on Ag(111). With one
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Figure 3. Experimental (1+ 1) REMPI spectra of the NO &*

(v = 0)<— NO X2II (+'' = 1), NO, Eyrans= 0.39 eV, desorbed from 40

ML tert-butyl nitrite photolysis on Ag(111) surface. The signal intensity

is adjusted for laser fluctuation and coverage decay (see text).

rapidly moving NO, component a, includes negligible amounts
of NO inv" = 0.

3.2. Internal State Distributions. The two-photon excitation
spectra of the NO & (v = 0) < NO XII (" =0, 1, 2)
transitions are known from the literatut&** and the analysis
procedure used to extract rotational and vibrational state
distributions was similar to that described previouSIBriefly,
experimental spectra were compared with the spectra calculated
using the known spectroscopic constahtby convoluting
computed spectral lines with an experimental bandwidth. To
assign thel levels populated in the NOZI »" fragments, the
relative spectral positions of individual rotational transitions up
to J = 75.5 have been calculated using literature vafi&nce
the REMPI laser wavelength was not independently calibrated,
the calculated spectra were shifted slightly to match with the
experimental spectra.

The NO rotational state distribution at a particular NO
translational energy was obtained by scanning the REMPI laser
wavelength for a selected delay time. Experimentally, this is
formidable because a wide range of wavelengths must be

exception requiring three components, each spectrum was fitscanned, during which the photochemistry alters the surface
satisfactorily to eq 1 by two components (thin solid lines in composition. Given these difficulties, we chose to dose as much
Figure 2). The dashed line is the sum of the thin solid lines. as 40 ML TBN for every 0.5 nm wavelength scan and kept an
The velocities that fit the spectra are summarized in Table 1 overlap of 0.1 nm between two adjacent scans. The signal
and fall into three regimes labeled-a in Figure 2. Component  intensities in the overlap region were used to normalize the
b is slowest (368: 10 m s'1) and appears only for the= 7.5 spectra to each other. The REMPI intensity was also normalized
andv” = 0 and 1 spectra. Component a is fastest (15600 for laser fluctuations.

m s 1) and is the same for’ = 1 and 2 and fod = 28.5 and Figure 3 shows the REMPI spectrum of NG (v' = 0)

7.5. Interestingly, this component makes no detectable contribu-<— NO X2IT (" = 1). The time delay between photolysis and
tion to they” = 0 spectra. The peaks in component c vary with probe lasers was set at 2& to monitor the fastest NO
vibrational state and have intermediate velocities ranging from component; i.e.Eyans = 0.39 eV. The same experiment was
1167 to 1296 ms.. These three components are attributed to done for the transition NO &+ (v' = 0) — NO X2I1 (v'' =
collisionless ejection (a), release after becoming fully thermal- 2). The R21 branch of NO two-photon excitation was chosen
ized (b), and ejection after one or a few collisions (c). We to represent the rotational distributions. Taking into account two-
conclude that, as for 248 nm photoly3¥sfthere is correlation photon Hwml—London intensity factors, Figure 4a summarizes
among translational, vibrational, and rotational energies. For the NO rotational state distributions for these two cases. Fitting
example, NO arriving at the detector with little rotational and with Gaussian distributions yieldelx = 24.5+ 1 atv"' = 1
vibrational energy is also moving slowly, component b, whereas andJnax = 29.5+ 1 atv" = 2. As indicated in Figure 2 fod
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Figure 4. (a) Rotational state distributions of the collisionless NE(s

= 0.39 eV) produced in vibrational levels' = 1 and 2. The solid
lines are Gaussian fits. (b) The rotational state distribution of the
thermalized NO produced in the vibrational state= 0. The insert is

a Boltzmann fit, andl,e = 124 4+ 30 K.

28.5 and 7.5, NO ejected with'' = 0 exhibits only
components b and c, i.e., a negligible signal az22This holds

for all J states. It is noteworthy that for' = 1, the fit is
satisfactory except for lo@ (<10.5), where the relative intensity

is higher than expected for a Gaussian fit. Evidently, energy
transfer occurs during dissociation to eject collisionless and
vibrationally excited lowd rotational states.

The rotational distribution measured for region b of Figure 2
(time delay of 10Qus) for NO produced in'' = 0 is shown in
Figure 4b. The insert is a fit to a presumed thermal distribution
and the slope yields a characterisfig; of 124 + 30 K,
reasonably close to the surface temperature of 80 K.

Turning to vibrations, assessment of vibrational populations
requires summing over all excited rotational levels in each
vibrational state. The REMPI intensity is related to the popula-
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Figure 5. REMPI measurements dt= 28.5 andv"' = 1 and 2 for
submonolayer to multilayer coverages of TBN on Ag(111). The thin
solid lines are modified MaxweliBoltzmann fits, and the heavy solid
lines are the summations of the thin solid lines. Components are labeled
as (a) collisionless and (c) intermediate.
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Figure 6. Coverage-dependent REMPI measuremengs=at7.5 and

v'" = 0 for submonolayer to multilayer coverages of TBN on Ag(111).
The thin solid lines are modified MaxwelBoltzmann fits, and the
heavy solid lines are the summations of the thin solid lines. Components
are labeled as (b) thermalized and (c) intermediate.

<5% inv" =1, and 0% in/"" = 2. Comparison with monomer
gas-phase photolysis is discussed below.

3.3. Coverage Dependencefigures 5 and 6 show the
recorded state-resolved REMPI-TOF spectra for the indicated
combinations of] andv" for selected coverages between 0.5
and 5 ML. The thin solid lines are modified Maxwell
Boltzmann fits, and the heavy solid lines are the summation of
the two thin lines. The fastest moving, highand vibrationally
excited NO component, labeled a in Figure 5, is not detectable
at or below 1 ML. Between 1 and 5 ML it grows monotonically.

It is also noteworthy that at the lowest coverage, 0.5 ML, there
is a detectable intermediate componentifér= 2 but not for
" =1 or 0, labeled c in Figures 5 and 6. Not surprisingly,

tion of the corresponding electronic ground-state rovibronic state based in Figure 4, there is no detectable component b id the

N(J,»'""). To proceed, we first obtained the rotational distribution

for each vibrational state measured at the peak of the collision-

less component a for' = 1 and 2 and at the peak of the
thermalized component b fof' = 0. Ratios of the integrated

= 28.5 spectra, regardless of the coverage, i.e., no signal at
100 us.

For thick multilayer coverages (Figure 4) ade= 7.5, there
is a large signal at 100@s forv"" = 0 and some signal at 2%

rotational distribution for each vibrational state were then for v = 1 but noty'' = 2. Time-of flight spectra for selected

divided by the corresponding Franelcondon factors to yield
relative vibrational populations. This method reduces errors
caused by scatter in the intensities of different lines. Sirite

coverages,y = 0 andJ = 7.5 are shown in Figure 6.
Components b and ¢ both increase monotonically with coverage.
Component b, fully rotationally, vibrationally, and translationally

= 3 may contribute but was not accessible in our experiment, thermalized according to Figure 4, dominates these spectra at

we report relative populations. For component a aug2this
procedure yields 0% in" = 0, 41% inv'' = 1, and 42% in/"'
= 2. For component b at 10@s, there is>95% inv'" = 0,

all coverages. Component ¢ has a complicated dependence on
coverage, and the position of its maximum depends on the
rotational state selected.
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4. Discussion Another striking feature of our results is the correlation among
translational, rotational and vibrational energies. Figure 2 reveals
that high translational energy is correlated with high rovibronic
energy, just as in gas-phase photolysis. Lower translational

Gas-Phase Monomer PhotochemistryThe gas-phase pho-
todissociation of TBRP can be described with following reaction

sequence . . o
energy is correlated to lower rotational and vibrational energy,
CH.).CONO + hy — (CH.).CONO* (S. or because interactions between energetic NO photoproducts and
(CHy; () + v = (CHy); Sors) the surface or neighboring species tend to thermalize all these
(CH,),CONO* (S 0r S,) — components. Recently, the photolysis ofSHadsorbed on

) LiF(001) was studied by hydrogen Rydberg-atom TOF spec-
(CH3);CO (A or X) + NO (X“II) troscopy in the Polanyi groufS.As here, the H-atom transla-
tional energy distribution showed three main features, and a
and occurs on different potential energy surfaces (PES), which similar relaxation model was proposed.
can be characterized by two coordinaies-n andRy—o. The Rotational State DistributionThe bimodal rotational state
gas-phase SPES s repulsive and monotonically decreasing gjstribution of NO has been discussed in alkyl nitrite cluster
along theRo-n coordinate; i.e., there is no barrier hindering yhotodissociatiod? our current results follow the trend (Figure
immediate fragmentation once the molecule is photoexcited in 4y The rotational state distributions of the collisionless NO
the wa\_/elen_gtr_] range betwe_en 216 and 300 nm. In this dlrect(EtranS: 0.39 eV), nicely fit with Gaussian distributions, are
photodissociation, the coupling between ®Re-n and Ry=o centered afinay = 29.5+ 1 for v’ = 2 anddmax = 24.5+ 1 for
coordinates is weak, and the exiting NO is ejected with little ,,» — 1 A Boltzmann thermal distribution Withl,o = 124 +

vibrational excitation. 30 K fits the rotational states at' = 0.

n elar:r ct(k)]gtrgrs ;héﬁ%gr?gé?‘hiﬁseit?osn T:Signsgﬁgomemgmfiw The rotational state distribution of the photoproduct NO is a
betweenRo_y and Ru—o is much stror? er in the sensepthzgt very sensitive probe of the NO escape mechanism since it is
N O 9 very easily distorted by collisions with the substrate and

gg;enn;é?; d g 5?6r'\;ti£22| chr:]i(tjat'ifgﬁtoﬂ?ﬁ;ks, sltsretlgr?XtLrJICgrt:Iy neighboring species. For the collisionless translational compo-
-0 - P nent produced in"' = 2, Jnax= 29.5+ 1 is in agreement with

photon absorption, the immediate path of steepest descent __- _ 13 .
involves motion along thBy—o coordinate. Calculations predict gas-phase monomer photolysig, = 31.5)-°TBN photolysis

that § excited nitrites live for 5-10 vibrational periods of on MgF, showed similar behavigf. Whereas we find measur-

Ru—o beforeRo-y breaks. Thus, the photodissociation of TBN ably smalletmay for NO with v = 1 than™ = 2, the reverse

through the $state is characterized as a vibrational predisso- holds.for ga§-phase photod|s§OC|at|on. .
ciation process. As in previous work, we attribute the thermalized component

When TBN is condensed or adsorbed. other coordinates!© NO molecules, which are trapped momentarily at the surface

(degrees of freedom) are introduced. These account for the@fter the intemal GN bond breaks.
ground- and excited-state interactions between TBN and both  Vibrational State Distribution.For gas phase monomer
the substrate and other TBN interactions that influence the Photolysis at 351 nm, there is barely detectable population at

photodissociation and subsequent dynamics, e.g., the transla?’’ = 0 (about 1%} The relatively high population of’ = 0
tional and internal state distributions of ejected NO. we observe is consistent with the work of Kades et?an

Translational Velocity Distributions. As in our previous TBN clusters. We take this as reflecting interactions among TBN
248 nm photolysis stud$?:36the 351 nm photodissociation of =~ Molecules and between TBN and Ag(111) that alter the
TBN on Ag(111) exhibits trimodal translational distributions dissociation dynamics of electronically excited TBN so as to
(Figure 2), with collisionless (a), intermediate (b), and ther- Produce more nascent NO ¥ = 0 than is found in the gas
malized (c) components. Bimodal distributions have been Phase. While vibrational relaxation of nascent NO by collisions

reported for photolysis of molecular clusters of T8BMnd for with the surface or neighboring species cannot be precluded,
TBN on MgF.26 For the latter, hyperthermal NO was noted, rotation and translation are typically relaxed more readily than
with energies up to 0.62 eV. vibration. REMPI state-resolved measurements of NO ejected

The characteristic translational energy of the collisionless NO from TBN on MgF, found no vibrational relaxation of the
depends on the photon energy; the peak appears @s fthe desorbed NG®
delay (0.39 eV) for 351 nm, in contrast to NO at &5 (0.85 Coverage Dependencdhe variations with TBN coverage
eV) for 248 nm photolysis. The characteristic energy (0.39 eV of the rotational and translational state distributions of the ejected
= 3146 cn1l) is very close to 2950 cnt found in the gas- NO during 351 nm photodissociation follow those reported for
phase photodissociation of TBNand is taken to mean that 248 nm photodissociatioff. The relative contribution of the
the NO is produced from the topmost layer of the TBN-covered thermalized component increases linearly up to 5 ML as the
surface and is ejected without colliding with either neighbors fraction of NO formed and trapped beneath the adsorbate
or the substrate. vacuum interface increases. No significant amount of collision-

The thermalized NO, as expected for accommodation with less NO is found in the submonolayer photodissociation. The
the surface temperature, has the same kinetic energy for bothNO produced in the first layer may have its translational energy
wavelengths, peaking near 128 (368 m s?). Figures 5 and altered by interactions with Ag(111). Alternatively, alignment
6 show that the intensities, but not the kinetic energies, of the of TBN in the first layer may place the internal- bond
collisionless and thermalized NO components are coverage-away from the surface normal, out of range of our perpendicu-
dependent. larly positioned ion detector. With increasing coverage, a more

The intermediate component is widely distributed and is of random alignment of TBN would increase the probability that
central interest in simulation studies now underway in our the breaking G-N bond will be oriented along the surface
laboratory. The variations among reports are, we believe, relatednormal. Consequently, the collisionless component would appear
to contributions of this component that we have been able to from the second and thicker layers. This hypothesis, supported
resolve with better time and state resolution. by angle-resolved NO time-of-flight quadrupole mass analyzer
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measurements without REMPI detectiwill be investigated (8) Schwartz-Lavi, D.; Bar, I.; Rosenwaks, S. iem. Phys. Lett.
. : - ; _ 1986 128 123.

in detail after we upgrade our detection system with angle- =% 0 HL™y - oin ¢ w.: Reisler, H.; Wittig, C. Them. Phys.
resolved REMPI capabilities. Surface roughness and 3D island 1ggg g5, 5763.

formatior?® 31 can account for the collisionless component  (10) Keller, S. A.; Felder, P.; Huber, J. R. Phys. Chem1987, 91,

growing for doses that exceed 2 ML of “effective coverage”. 1114. _ _
(11) Lavi, R.; Schwartz-Lavi, D.; Bar, |.; Rosenwaks JSPhys. Chem.

1987 91, 5398
5. Summary (12) August, J.; Brouard, M.; Docker, M. P.; Miline, C. J.; Simons, J.

The 351 nm photodissociation tdrt-butyl nitrite, adsorbed Eg{glgév" R.; Rosenwaks, S.; Schwartz-Lavi.JDPhys. Chemi98§ 92

on Ag(111), has been studied by measuring the translational (13) Schwartz-Lavi, D.; Rosenwaks, $.Chem. Phys1998 88, 6922.
and internal state distributions of the photofragment NO using  (14) Winniczek, J. W.; Dubs, R. L.; Appling, J. R.; McKoy, V.; White,
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