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Response to the previous ISAC
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Future light source developments
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transition
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Crystallization process of High-k gate dielectrics studied by surface X-ray diffraction
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Figure 1

XRD patterns of the HfO, film as-deposited and after annealing from
600 to 1100°C.
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Figure 2
XRD data (shown as x) of the as-deposited HfO, film and ICDD data
(shown as | ) for HfO, Monoclinic structure (78-0049) [12].
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Figure 3
XRD data (shown as x) of the as-deposited HfO, film and ICDD data
(shownas | ) for HfO, Orthorhombic structure (83-0808)[13].
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Figure 4
XRD data (shown as x) of the as-deposited HfO, film and ICDD data
(shown as | ) for HfO, Tetragonal structure (08-0342)[14].
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Figure 5

XRD data (shown as x) of the HfO, film after 1000°C annealing and
ICDD data (shown as | ) for HfSi, Orthorhombic structure (72-12019)
[13].
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Figure 6
(a) Integrated intensity dependence on annealing temperature. (b)
FWHM of X-ray peak dependence on annealing temperature.
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Figure 7
XRD patterns of the HfAIO, film as-deposited and after annealing from
600 to 1000°C.
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Figure 8
XRD data (shown as x) of the HfAIO, film after 900°C annealing and

calculated peak positions for HfO, Cubic (CaF,) structure (a=5.055A).
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Figure 9
XRD patterns of the HfAIO (N) film as-deposited and after annealing
from 650 to 1100°C.
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Buoyancy of magma in the Earth’s deep mantle:
Implications from high-pressure in-situ X-ray observations of SiO, glass
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'Department of Earth and Planetary Science, University of Tokyo
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A model of the Earth’s mantle. The purpose of this work is to clarify the
buoyancy of magmas in the deep mantle.
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Pressure dependence of Si-O bond length g, and coordination number
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and Benmore et al. [13] were measured during decompression. All the
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Pressure dependence of the densities of glassy and crystalline phases of
SiO, and GeO,. The dotted line represents the equation of state for the
sixfold-coordinated amorphous phase of SiO,.
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Chemical compositions of glasses having the same density as (Mg,Fe)
SiO, perovskites at 135 GPa and the lower mantle at 65 and 135 GPa.
This composition plot serves as a sink-float diagram of magmas in the
deep mantle. The magmas with a composition below a composition
curve are positively buoyant and those above it are negatively buoyant.
The compositions of primitive-mantles and MORBs are simplified and
are shown for comparison.

DFETHEAFEICDWT, SR H O & EFERIC X -
T, INETIKE\ESNTVREREZE LD [11], v~
MVEEROIE NI BT, KEREE ERA S ik
BIEMEIN TR, Lizh > T, HiDRIEDMmIC X
nE, TNSOHRORERE AV MTDWTIE, #E T
DL T 2 AMEEMEIR &0 S FERRIC 7R B (Si0, I DV T,
Fig. 4 IC B} % GeO, & AMDMIRFE M 270 GPa THEZ %
728, T OEERICBEE U F S fiii S 250 GPa fHIE T
THEEMNSH B), Fig. 5 hHiE, ¥V MVEERICEHBNT,
MgSiO, #fi it D LAY Si0, #fi i & MgO i i 0D %5 £ 0D -1
WKHARTHZIIKRENT EDVFmHAIN D, —77, MgSio,
AV R DEBEEL Si0, AV k& MgO AV ks DEEEEDIC

B DS 5

TN EHET END 728, MgSio; fRR DR F DB 1 A )L
F DEFEITEENRTHE L KZWVATREEDN AV, FERDHIER
< FIViE MgSios ISIEWEHK T H B 728, Hif e XV
DGR C IclE, ASEhE AV ORI, FNz
ST DHEDBENDD S e E LIRS,

Fig. 6 1C, XV MVERICBIT 5~ 7 < DIFLICET %
HEMRZ L LB (1], TEROHEEICHN, <V ML
O FENFEIIC BV T, Si0, RIS E IS~ 7'~ DL
RIMENCT & CEEINVNINT L) BDEEINTLEOH
HHTHs, T~ MV (B BRURXBTAHA R
@) I LT, HERICES EEET NS Y
DI Ty FEN TV 5 BHEHENEEC 5 72D,
A - DFARAY, FEEICEERTE L < FeO KT ICE T M
Si0, IRAICZ LW T WL 75 %, Fig. 61213, FIA~
> )V (primitive-mantle) *°HIRFEHE LIS (MORB) D
MG 7ay hENTWS, TORSIX, FIE< > bb
MO~ It —2 v DOmENC K> TEKLIERT T X
A MERNaT - v MUERICh > Tk Lz &n
WEEN5, £z, a7 -2 MUVERE Tt AT
RHFELIVED R L CE AL N E LT T 5 T L3k
LWZ e EEE NS,

5. BbWIc

Si0, /1T A DG & B gD 51 N7 DFHEIC
Ko THELNTHRICEDNT, IV MVERICE T3~
TROFARICET 2 —EDMREGEH T &M TE, L
L, INTMET ST X TERY, 9z 5s5]7:
BITE, AV R OREE & IS DWW T OERZNRIIE
MARARTH B, £z, ITOFNE#ERT HRCIRE
IS B2 AL b LGOI D FeO K7 DTELICDWNT,
<V MV O EITRE SIS B B EEED B % e R
T 20 ENH D, TNSDOREICIE, BiffikHED T
Mzm EARETH S, VIR, ZNNFERTE L1
BHLTWVERED,

it

AR TN LTz Si0, T X OREE & 55 ORE I X,
ZOIHOFAMBATEL T, WREE—LZA LWESD
TINTee TNHFHFEINIRENPFICH-> TN D T E,
SPring-8, APS, ESRF XL TE&HEITNTWERWEK S &
KBTS BT LW TE, PFORILEMICERT S L
Lvlic, 91%t, TOEMMNRNT 5 L2mHE LI,
BB, RRETHEN LIRS, FPAvRE Bz T
i E iz,

51 FAASCHR

[1] Kasas, S0k & Fifi 18, 360 (2008).

[2] R.J. Hemley, C. T. Prewitt, and K. J. Kingma, in
Silica: Physical Behavior, Geochemistry, and Materials
Applications (Mineralogical Society of America,
Washington, D.C., 1994), pp. 41 - 81.



PF NEWS Vol. 28 No. 2 AUG, 2010

—_, = /= —
~N O W bW
—_ e o

(8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]
[17]

(18]

[19]

Sellisgah |, mH ORI & H 18, 3 (2008).

TRER, ST OFR & Ff 14, 320 (2004).

JURIEE , m 1 OR: & Hil 18, 160 (2008).

EAE , @IEJIORY: & HiiT 17, 151 (2007).

N. Funamori and T. Sato, Rev. Sci. Instrum. 79, 053903

(2008).

T. Sato and N. Funamori, Rev. Sci. Instrum. 79, 073906

(2008).

T. Sato, N. Funamori, and T. Kikegawa, Rev. Sci. Instrum.

81, 043906 (2010).

T. Sato and N. Funamori, Phys. Rev. Lett. 101, 255502

(2008).

N. Funamori and T. Sato, Earth Planet. Sci. Lett. 295, 435

(2010).

T. Sato and N. Funamori, in preparation.

C. J. Benmore, E. Soignard, S. A. Amin, M. Guthrie, S.

D. Shastri, P. L. Lee, and J. L. Yarger, Phys. Rev. B 81,

054105 (2010).

C. Meade, R. J. Hemley, and H. K. Mao, Phys. Rev. Lett.

69, 1387 (1992).

M. Murakami and J. D. Bass, Phys. Rev. Lett. 104, 025504

(2010).

FSFRELE , miE I OFRAE & il 12, 153 (2002).

C. S. Zha, R. J. Hemley, H. K. Mao, T. S. Dufty, and C.

Meade, Phys. Rev. B 50, 13105 (1994).

X. Hong, G. Shen, V. B. Prakapenka, M. L. Rivers, S. R.

Sutton, Rev. Sci. Instrum. 78, 103905 (2007).

E. Rapoport, J. Chem. Phys. 46, 2891 (1967).
(FRSZAFH @ 2010 4 6 A 21 H)

FOE DN 5

E
fih<T/21E  Nobumasa FUNAMORI
Sl 3Ny N N ey S 6

W& E 1 1995 LR KPR R
WP R bR e S A P2 Rk el A
T, 1994 SFEHEUKEY R ZERT - H
AAMIRIL SRR IEE, 1996 4F 7
o BRIV S AAVS  EA

R LR AT - S 5 —WI%EE, 1998
IEBEER BRI T2 - BIF, 1999 4F B 5T R 2R
HPERWIZERE 380, 2004 BT REGERE 2RISR
Bz, it (B,
Bk 7T A A — (AR - BB )

1K ¥ Tomoko SATO
¢ HERCEYITERRSE T RIS R

W& & © 2009 fF R TR R AR R
WFFERE R o S - ER AR
T, 2006 4F B UK 2R B A R
ek - HARZZMIRIL SRR &,
2009 E R GURAYIMEWFIEAT - FETF
ZRE, ML (%),

Bk AsGE (WIED



PF NEWS Vol. 28 No. 2 AUG, 2010

<<{BIE& H5EU >>

ii% Vol. 28 No. 1 ® TREDMHIEN S ) I E N
F L7z T X B # 3 & ORI AR ) Hr
WKEBEIVIVAMBERICEBITRLREEY VDin
vivo fiffr ] p30 ~ 35 (EHH @ MIEHE UG « B
RERZZHZEE IS L ZERL / TR B KRB ZE TR R
IR S DR IEER N 2> THEELTLEVEL
Too TTIEARBREIARNEE>KEBRKL, ZHE
CICBHEZ DA LZICBEHTH L LI ET,

FS_
sp{
5 mm i
100 pm I
(a) Stage 1 GA
(c) Stage 3
Normalized Intensity

(b) Stage 2 Low ~= High

Figure 1

The distribution of arsenic in P, vittata gametophytes in different growth
stages. SP: spore, RH: rhizoid, RA: reproductive area, GA: gametophyte
part, FS: frond of sporophyte, RS: root of sporophyte. The red squares
in photographs are measurement areas by XRF imaging.
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Figure 2
Arsenic K-edge XANES spectra of reference materials and the
gametophytes of P. vittata.
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Figure 3

The distribution of arsenic in gametophytes of P. cretica and A.
yokoscense before/after fertilization. RH: rhizoid, RA: reproductive
area, GA: gametophyte part, FS: frond of sporophyte, RS: root of
sporophyte. The red squares in photographs are measurement areas by
XRF imaging.
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Figure 4
Arsenic K-edge XANES spectra of reference materials and gametophytes
of P. cretica and A. yokoscense before fertilization.
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Figure 5

The distribution of phosphorus in gametophytes of P. vittata before/
after fertilization. RH: rhizoid, RA: reproductive are, FS: frond of
sporophyte, RS: root of sporophyte.
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