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Fig.1 Typical microstructures in thin films
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Fig.2 Relation between the components of elastic con-
stants and deformation in thin films
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Fig.3 Resonance spectrum and resonance patterns of 6xX4X0.2 mm?® monocrystal silicon specimen measured with
RUS/LDI method. Calculated patterns are shown in the upper row. Bright area indicates large amplitude
(antinode) and black bands indicate zero amplitude (node). Maximum amplitude was around 1 nm
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Fig. 4 Train of longitudinal-wave echoes traveling in
the thickness direction of 77-nm-thick Co/Pt
superlattice thin film
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Fig.5 Optics of the measurement setup
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Fig. 6 Oscillations of the reflectivity and the Fourier
spectra from Pt thin films on Si(100) sub-
strates®?
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Fig.7 N,-flow-rate dependence of diagonal compo-

nents (left) and off-diagonal components (right)
of elastic constants of CVD diamond thin films.
Broken lines represent those of the isotropic
diamond
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Fig.8 Thickness dependence of the out-of-plane
modulus Css (upper) and the distance between
the (111) planes duiy (lower) in Pt thin films.
Ciso and C<«ns are the calculated moduli of
isotropic and (111) -textured Pt. Ssis the strain
in the thickness direction

DETFHESHOBY & L <HInL TB Y, FEREHE
(EFMER T > ¥ v VOFEFFIE) 1< & - THEEEHD
mML7z&FEz 65,

4:3 Cu(100) TE S F < v ILERECE 9k
B bBE 2 Bk L7z Si(100) BB L 72 Cu(100) = &
Y x vy VEED Cu 21T, BILEERREY FICK
BT e (D) ESHEBERT CuEEE R 525, 20
EEDT—FHRLTWE, Cu(l0)) TESY F ¥ v v
WEICBWTIE, SiEDETIAT7 4w DD dE
HIZRERENOTADBEL T35SI DFREA
DEFHEIEEIKE W), FhiZbrrb o FEMtEE
BIIHEEEREE R RE T, ZIEN LV IZEIZELLI L
EEBREE Y, 3 ROBEERE AW T Cu D <100>77
MO HEEERDO VT AEEEETE L3,
—OEEOBEEMEEL D, HNEAVT ANDEK
FHIZEEALRONT, ZOHAOMEEEIK X
RO THIEN L CED TEETH D I EHFHBIL
7. 2RBIV3IROBHEEROEAEDRIC X B0
N LBHREFEZONS,

5.8 b W IZ

FEoPHFRE LI RUS/LDIES LY 2L —
Y BEPAEDOFE C IES 2R L, EEOHER -
HrofbY z@Em Lz, KzEasaPe s 0ERCE
W, BHEEREEECET 2 ERE V5L, T
A ADEEEFMOEE L 25 Z LB PFINS. b
BB A, NIV HMTIEHEE L EEFERORICEZEDE

B o ® E
" @ Cu(100ySi(100 T
2 141 o oém)ljs;gloo; E Cu(111)
212r a
S :--;—-c§—¢—$- * Cu(100)
l:)" 08 :g o Uo o ]
061 : N AR T e
ob-___ IR C(100)
CN oo 2o
= ¢ ®* o |
— 05 I
5y . § \
-1 1 1 TS | N N
10 . . 50 100 50 60
Film thickness (nm) 20 (degree)

Fig.9 Thickness dependence of the out-of-plane
modulus Css and strain Ss in Cu(100)/Si and Cu
(111)/Si (left) and the X-ray diffraction spectra
(right)
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