BrE4aqr 16

BRIL< TR D LD (100) FHEREICERE LIcBESFE
5

—F FSAFIY

CNETEITTS7 74 VEAZERICHL
T, [EREDH 2 VEERRBTERE N B H
DFREEEICOVT, ZOMEBHCEE, 51
FIZRCFEHLTHEEIT-TEE LA K
HESEECHEREVCVHEERTCEE, Th
FTOARLR—- P THRRIME L TEF L1,
ZNIEES THEIOHEER & RESF LT
OHBEROMILIE NS v ADIRETH B & E
AbnET. T ICIHKR KEEDO DI
EZ 1 OWMBREOBEIIE SR EDO0%EHENT
HlcVEVITRBEFNTEET. DL
HFRE L TR, BlhrvELEAVWEHFELL
LE—- P TOHHMELE L (No. 16 I
M 31E), S~ 7% v v a MgO)
@ (100) $E&EEEH W TRER ) TROXE %
HEANTHE L, MgO REtEREET, =0
(100) £ RFIE 75 7 7 14 b PE/LFIZEDON
—h LKL R EBVET. BEGICR T
FSsAFLYS Y (TMS) ZHVWE LK. 20
757 74 P EETOESFEOEE)IZO>WT
i, AL R—+ No.22 WIFEMAN 12 THRMNMLF
L.

(100) ZHED & %2 T 51—15 MgO k%
YERKT B3 Fikic>W\wTid, J. P. Coulomb 5ic
EoTHRESNILHFEIIEVE L J. P.
Coulomb and O. E. Vilches, J. Phys. (Paris),
45, 1381 (1984)). btrb L osfERk L 72 MgO &
BoHEREER 11mg ' TLE, IhEXLy
MORE L TEBEERIEICHVE L, Ll
BLEANORESSBIEIE BV EBEHAlE
f, BKLUTFTTULABEDO VL HIEMBHMSES
NERATL. Z CCTRIBASROBNT 21T
W, B TFEOREIREICO>VWTS 57714 b
KL MgOXKAETHELTABZLITLE
L7z Fig. 1371 BEICk37 0y FTT.
IIT, BRFROBARIHL TR 2RO
FNLEFVEROVT, 2NOBHEZREL
Fli. 2Oo0BFHEOF M BEOEILD
HEDEWNR, A SHOIRIE - FITEVWH)D

-~ 8.A._
7 @iﬁ =]
100}
X
&
% 10 20 30
T/K
Fig. 1. Debye temperatures obtained from

the experimental heat capacities for the TMS
monolayer on the (100) surface of MgO at the
coverage 0=0.66 (filled circles), for the one on
graphite at 6=0.61 (triangles) and for the
bulk y-phase (open circles). Here, the 2-D
Debye model is applied for the monolayers
and the 3-D Debye model for the bulk solid to
obtain the characteristic temperatures.
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Table 1. Characteristic temperatures for
TMS/MgO and TMS/graphite. Those for
the bulk solid are also listed for comparison.
The 6,**“stands foe the characteristic Debye
temperature for lattice vibrations. The
0" and ;"™ stand for Einstein tempera-
tures for vibrations perpendicular to the sur-
face and librations, respectively.

System O™ /K & ™ /K &™/K
TMS/MgO (6-0.66) 68 45 96
TMS/graphite (6=0.61) 61 71 9%
Bulk TMS (y-phase) ~100 - 105
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Fig. 2. Breakdown of the experimental
heat capacity for TMS/MgO.
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Fig. 3. Incoherent elastic neutron scattering
intensity as a function of temperature
obtained on LAM-80ET at € =12.1 nm™ for
TMS/MgO (filled circles). The results
obtained for TMS/graphite are also plotted
(triangles).
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Tetramethylsilane Monolayer Adsorbed on MgO (100) Surface

Heat capacity measurements have been made for the tetramethylsilane monolayer adsorbed on
the (100) surface of MgO at a coverage 6 =0.66. Vibrational properties are deduced from the
low-temperature heat capacities. A prominent difference between the vibrational properties of
the monolayer on MgO and those of the monolayer on graphite (0 =0.61) is found for the vibra-
tions perpendicular to the surface of the whole molecule. Incoherent neutron scattering experi-
ments have also been performed for TMS/MgO. The results clearly demonstrate the existence
of a 2-D solid-solid phase transition around 100 K involving the orientational disorder of the
molecules. Detailed analyses of the results give us some evidence that the molecules on MgO are
less mobile than on graphite in the orientationally disordered phase.

(by N. Sakisato)



