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The surface reaction dynamics of nitridation on the Ti(0001)1 X1 surface using a supersonic N, molecular
beam was investigated by real-time photoelectron spectroscopy to clarify the adsorption model of N, molecule
on Ti surfaces. The N, dosage dependence of N 1s spectra can be fitted with two components A and B, while
component A is dominant at high N, dosages. The initial sticking probability Sy, obtained by differentiating the
uptake curve of N 1s, decreases monotonously with increase of £; for component A, while a minimum and a
maximum are observed at 0.3 and 0.8 eV, respectively, for component B. Such £, dependences of Sy suggest a
trapping-mediated adsorption model where dissociative adsorption of N, molecule occurs through a
physisorption state and the magnitude of the activation energy barrier to a chemisorption state changes

depending on the nitrogen adsorption state.
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Fig. 1. O, dosage dependence of N 1s spectrum
taken in situ during exposing the Ti(0001) surface
to N, gas at a translational kinetic energy of (a)
0.03 eV and (b) 1.99 eV. The substrate temperature
and photon energy were 27 C and 662 eV,

respectively.

— 124 —



! I | I I ! I
hv=662cV
T=27C

J".'I =003 eV
Dy,=126L

S

Component A~f

Intensity (arb. units)

Kinetic Energy (eV)
Curve-fitting analysis of N 1s spectrum
obtained with components A and B.

Fig. 2.

KFEZEIK 3R T, EO EIZBNTEH, Dy
MRELSRDEMD ANREILR>TVD, K
BT, W DRy 25 V3 R FREE 0D 5l
THRELTWD, Z0OZ &%, PIH%EEE
WCBIMR L TV 2 bR REB L LT Bl A,
BOHFFIIFRBETHLZLEZEKRL TS,

Ti(000 1) Z [ (2 51T D Ny 53 1 O {1 W 75 fife
RSz, K 3ITRT N 1s DG Hh#R 2 #55y
L. Dyp=0L £ Ttz o425 2 LI
L VRO, K 4@IZHD A L B DEEE (b)
IZZFNFRORIITHONTD E AR & il
LCRT, 0 AIXE % 0.03eV 2nHH4 &
SR L, 0.3 eV I TIZREITES )
WA LT b, Zhicxt LT, alSr B g
WAy A UL BICRBICAD T2 DR, 20
B L . 0.3 eV LARETHRERITHA L T
L. TORER. 0.3 eV IR/, 0.8 eV i
IR EZ b, o A LIFRESERD
EMIEL 75T D,

Bl 4b) TR LNLD KO, EBLHLDITIC
BWTH Sy E & & BT 2B IR
CThod, ZOXH72MEmIEX, Ti RifiTO
Ny 53 1 O ff BE W 26 73 o PR 25 % ¢t L C it
iT 9+ 5 X i & 7 /b (trapping-mediated
adsorption) T 5 Z & A /R_ L T\ 5, fifhf
W& OFERA U BEREREBIC _HEH D

-

()
—
7l

T e B
E, = 0.03 eV
i
-_2_. 4_! 27C h
‘g
£ 3 T
2 2 =}
'z
2
= 1 -
Q 1 s 1=
0 200 400 600 800
N, Dosage (L)
) < , e
E =083V
z 4L T=27C _
g
£ 3F .
=
)
;‘._*.-.
R
=
]
E
1] MEEEETE TSR S S SR S,
0 200 400 600 8OO
N, Dosage (L)
L e T S T B e
E=19eV
7 4fT=27C 2
g
=
g 3
3
2 2}
‘T
=
=
=
Obe==", o o 00 0w 0 Lo 0w w10y a1

0 200 400 600 K00
N, Dosage (L)

Fig. 3. N, dosage dependence of N 1s photoelectron
intensity obtained for the components A and B at a
translational kinetic energy of (a) 0.03 eV, (b) 0.83
eV and (c) 1.99 eV.
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Fig. 4. Translational kinetic energy dependence of
the initial sticking probability of N, molecule
on the Ti(0001)1 X1 surface obtained for (a)
the total amount of adsorbed nitrogen (A ) and
(b) components A (©) and B (e).
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