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Introduction

Nozzle molecular beams, infrared emission, Fourier
transform time resclved spectroscopy. J. B. Anderson and
J. B. Fenn, Phys, Fluids, §, 780, 1965.

Effects of different kinds of energy on reactivity of
molecules,

Translational eénergy effect on chemisorption of Ha, 02,
N5, CO, CO,, CHy and higher hydrocarbons on transition
metals, roEational and vibratjonal energy effects on CHy
chemisorption on W and Rh, vibrational energy effect on
cyclopropane reaction on mica, G. Prada-Silva et al.,
Surface Sei., 83, 453 (1979), D. J. Auerbach et al., J.
Chem. Phys., 81, 2515 (1984), c. T, Retter et al., Phys.
Rev, Lett., 54, 2716 (1985}, H, J. Robota et al.,

Surface Sci., 155, 101 {1985);5. L., Tang et al., J.
Chem. Phys., 84, 6488 (1986),C, T. Rettner et al,, J.
Chem. Phys. 84, 4163 (1986); C. T. Rettner et al., J.
Chem. Phys., 85, 1131 (1986); M. P, D'Evelyn et al.,
Surface Sei., 187, 451 (1986); M. P. D'Evelyn, et al.,
Surface Sc1,, 180, 47 (1987).

CO oxidation en Pt and Pd

Translational energy of desorbed €05, angular distribu-
tion, rotational and vibrational energy excitation in
desorbed C0,, modeling of energy distribution. €, A.
Becker et a%., 4. Chem. Phys., £7, 3394 (1977}, J.
Segner et al., Surface Sci., 138, 505 (1984}, D, A.
Mantell et al., Surface Sci., 172 (1986),

Coverages effects on non-equilibrium energy distribution

Pulsed molecular beams, time resolved infrared emission,
comparision of CO oxidation on Pt and Pd, D, A. Mantell
et al., Chem. Phys. Lett., 102, 37 (1983),
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.. .Sthematic diagram of a onc-dimensionat potential diagram for hydrogen and copper
iﬁowing the appatent batrier 1o dissoclative adsorption. Also shown is a boundary drawn fot
convenience as a dashed line parallel to and a fow Angstroms away from the surface. We also
show crossing this boundary a Maxwell distribution at the crystal tamperature normally Incident
vpon the surface. The sheded region of this distribution reptesonts those molecules which go on
to dissociate while the rerainder reflect. By detailed balancing this shaded distribution Is also
that of desorbing recombined hydrogen




{0te
T L I B . B S T A 012
10 '-&.\\. - Yo :
osf RN o Cuidor Tooe
WO\ & Cv (100) ]
os - ‘ YN e Cutuoy o {00s
LY 4
- \ - 1004
~ o7 Y \7'1..0,.mnust ]
a A\ \‘ EMISSION 4 002
N 0§ |- oy b -4 ]
a‘ L) ‘\ . PR TN T R VRN T SR
F - ®
$ 03 2:' :\Lcumo\ o)
\ .
"? 04 I~ cutioo) 3 \ga . ol0 E
\
MR RENE \ . oos ¥
a N ) ‘\ Y
9
02+ \\ Mo o \ . {oos §
\ - 4
o1 |- g\ 004 j'
A A /] 1 )] 1 I L 00t
0 10 20 30 40 30 €0 TO 80 4
'} i 1 i i I F A
B o) C i 4 & s
(o) €+ Fison @ icor/mote)
(e}

Fig. 2. Summary of results of the moleoular beam study of the dissociative adsorption and dusorp-
tion of hydrogen on copper {2]. (2) Angular distributions of hydrogen (HD) dusorbing from thres
copper single crystal surfaces. The dashied lines are the results of permeation/desorption messure-
ments for the same crystal faces. &; b the angle of inspection measured from thw surface notmal.
() and (c) Envrgy dependence of the dissociative adsorption probability for If; on Cu (110)

and Cu {100). The incident angle dependence {0} measured from the surface normal) which

varied as co:’u| ul constant incident energy, £j, s been included by plotting the probabilitles
vetsus the cotrelutlng purameter, £, = £jcas? 0.
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FIG. 1. Initial sticking probability for N, on W(110} as a funetion of beam FIG. 1. Initial stickin robability [ ,
cnergy at various angles of incidence for a sample temperature of 00 K. Itis and CD, (open s)-mboI:) pon Ww(1l 1)6)0r CF:" (So!ld sy'{n |:) ots)
scen that the data are insensitive to incidence angle for 0° % 85 4$°. The energy at various angles of incid as a Tunction of beam
dashed line indicates the sticking probabilities predicted for 8 = 60° ob. l 3'? b Ous angles of incidence. The surface tempera-
tained by assuming normal energy scaling for the 8 = 0* data. Clearly the ':"e or these measurements was .300 K. The solid and
actual 60° results fall much closer to the uncorrected 0° data. Error bars dashed I‘"Fs correspond to the predictions of a model based
{~ % 25%) have been omitted for clarity of presentation. <()n tunm}:hng through u one-dimensiona| parabolic barrier
Sce text).
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Lt T T (o) Defaa e 7, vsz (994]

! Summary of 1he dependence of So AT = 407 K on translationy) energy { E), inciden: angle
(6}, and nozzle temperature (T ). Solid symhols: supersonic beams wijh Tha=300 K. Open
symbhols: supersonic beums with T = 1000 K. Open symbols with horizontal har: quasi-effusive
beams with T, = 1000 K = T Smooth curves are least-squares fits 10 the data by ihe empirical
function S E ym expf -~ ENE, + D)) Values of 5o, E* and D arc 021, BIKS mol~! ang

5.7kJ mol=, respectively, for the T3, » 300 K data and 0.82, 116 kJ moy-! und 16.4 k) mol =" [or
the Ty, = 1000 K darg,
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Comparison of sticking probaifities a1 8, = 0° and two nozzie lemperatures with estimates (sea

section 4.2) of the 1011 Populittions of excited vibrational states of the incident €'Q), moleeuley

Tu=100K Ty = 1000 K

T slE=TkSmol-")  0.007 0.03

S0l E = 43 k) mol - ) 0.04 0.10

$ylE = 72 k3 mot - H 0.10 0.27

20(E =103 kJ riot- Y o0is 0.35
Total populations of Sym. streich 0002 0.12
excited vibrational Pend 0.04 0.58
states {estimated) Asym. stretch 1x10-* 0.02-0.02
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