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The current status of BL13XU for surface and interface structures

O. Sakatat, Y. Furukawa?, S. Goto?, T. Mochizuki?, T. Uruga®?, Y. Shimada?, K. Takeshite?,
H. Ohashi'?, T. Ohate?, T. Matsushite?, S. Takahashi?, and T. Ishikawa?*
1 JASRI Material Science Division, 2 JASRI Beamline Division,
% SPring-8 Service Co. Ltd., and * RIKEN Harima Institute

Abstract
BL13XU iscurrently being prepared for public use. We would bring you to a guided tour of BL13XU. The beamline
monochromator and mirrors have been tested. Thus x-ray beam performance has been evaluated. We describe herein
the topics (a photon flux, intensity stability, the critical angles of the mirror, and afocal condition) out of outcomes that
we have achieved since May 2001. Diffractometers available are mentioned as well.

1. Introduction

BL13XU is going to be dedicated to a research of two-
dimensional crystallography with atomic-scale
resolution. To perform diffraction/scattering from a
surface, one can use an ultrahigh vacuum (UHV)
chamber mounted on a huge diffractometer in the end
station (experimental hutch (EH) 3). A featureis
combination of up-to-date techniques of synchrotron-
radiation diffraction/scattering and state-of-the-art
surface science facilities. On top of that, a multi-axis
diffractometer in EH 1 is available for an atomic-scale-
structural study of an interface. Construction of an
insertion device (ID), front-end components, optics and
a transport channel, hutches, and utilities was
successfully finished in the end of March 2001. Design
of the beamline was briefly described by Goto et al. 1!
(the design values will be compiled in the forthcoming
SPring-8 Beamline Handbook). Performance test of
BL13XU has started since May 2001. The beamline is
partially opening for public use from September 2001
and will be fully available from 2002 A user-beam time.

2. Description of the beamline

The light source is the standard SPring-8 in-vacuum
undulatorl? of 32 mm period and its number of 140. The
gap of the ID are opened up to 50 mm and closed down
to 9.6 mm. The fundamental energy range available is
correspondingly from 18.9 to 5.5 keV. Figure 1 depicts
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the beamline layout. The beamline double crystal
monochromator with an Si 111 reflection is cooled down
with a liquid nitrogen chiller [3. Two mirrors have two
rows of a rhodium (Rh) coating and a platinum (Pt)
coating material with a Cr binder. They are for rejecting
harmonics of incident photons and for focusing an x-ray
beam in a horizontal scattering geometry. The beamline
has three EH's. The multi-axis diffractometer in EH 1 is
positioned 63 m from the source and the diffractometer
for the UHV chamber in EH 3 is placed at a distance of
73 m from the source.

y /S/torage Ring

' The SPring-8 standard

: in-vacuum Undulator
\ Mirrors: Horizontal focusing,

Rejecting harmonics
_y \Rh w/ a Cr binder
N X-ray scintillation

LNo-cooled Si 111 ~ detector
-
N

double crystal
monochromator

55m
Pt w/ a Cr binder

50 m

q .
Sample Slit
in UHV
Fig. 1 Layout of BL13XU. The inside of EH 3 is additionally illustrated.

2-1. Positions of a front-end (FE) slit

We made lateral and vertical scans of an FE dlit with
an aperture of 0.5 mm? to determine a center of an x-ray
beam. An ID gap used was 21 mm. Default zero



positions in both directions looked all right. For fine
adjustment of a vertical position of the FE dlit, we swept
an incident photon energy by adjusting the
monochromator at four vertical positions of the FE dlit
(Fig. 2). An ID gap of 50 mm was used. Intensity curves
recorded were drastically changed in shape. The curve
for a vertical position of zero gave a peak at the highest
energy. Thisis a good way to confirm the proper vertical
position zero of the FE dlit, which was suggested by Dr.
Y abashi.

2-2. X-rays from the monochromator : a photon flux
and stability
We measured spectrum with a silicon pin photo diode
(Hamamatsu Photonics K.K. S3590-09) for a dozen of
different ID gaps. Figure 3 plots a fundamental and a

2.5

=
|—\o'||\>

Relative intensity
o
(6]

I
18.2 184 18.6 18.8 19
Energy scan (keV)
Fig. 2 Energy scans for four vertical positions of an FE slit. The
solid line is for clarification. A vertical aperture used was
0.5mm.
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o
—
w

10 15 20 25
Incident photon energy (keV)
Fig. 3 An absolute x-ray photon flux measured. An FE slit opening

usedwas 1 x 1 mm2

=

o
=
N

Measured photon flux (photon / s)

ol

ooooooon

third peak intensity with an incident photon energy. The
data were followed by correction of absorption of a
150 pm-thick Be window of the photo diode.

We also observed intensity stability for a 1x 1 mm?
aperture of the FE dit and a photon energy of 16.9 keV
(See an example shown in Fig. 4). This intensity decay
stemmed from change in a temperature of the second
monochromator stage. This is because Compton
scattering from the first monochromator crystal gave an
additional heat load to the stage. The intensity was more
stable as the temperature reached a constant value.
When using a 0.5x 0.5 mm? opening, we found that we
had a constant intensity within about 5% except for the
first two hours after electron injection to the storage ring.
Such instability about the liquid-nitrogen-cooled
monochromator at BL29XUL/19LXU was reported by
Dr. Tamasaku et al [4. We plan to put a Cu or a Pb shield
between the first and the second crystal stage during the
next beam break. It is noted that the FWHM angular
width of a rocking curve was here 4.6 arc sec while a
calculated one was 4.4 arc sec. This implies the
monochromator crystal was considerably perfect and the
deviation was probably due to vibration.

% 10 |
x -
> 8‘; O
é SE Sarc sec_gﬂgi H—.
—~ s £ oo FWHM
<é1 4 : 50 3
= 3 B '-’ ki
o
(7 0
8 10 12 14
Tlme (hour)
9340 ----------------- i m————
“EJ’ 330 ¢ . ; |
5 320 Stage TYQ .
® 310°¢ L
@ " FE1x1mm Injection
Q 300
= ID 11 mm ! _
8 290 e
o 280 : i Q
g 270 . _ Stage;Tx:z | |
D H60t. O S P P T
0 2 4 6 8 10 12 14

Time (hour)

Fig. 4 X-ray intensity stability vs. time. An FE slit aperture used was
1% 1mm?
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2-3. The mirrors : the critical angle (@ ) for total

external reflection and a focal condition

We recorded four sets of reflectivity curves from the
Rh (upper row) and the Pt row (lower one) as a function
of an incidence angle (¢) at four incident photon
energies. Figure 5 shows a measured ¢ with an incident
wavelength. A dop of afitted line is in proportion to a
square root of a density of a coating material. We thus
evaluated the densities, 12 and 16 g/cm® for a Rh and a
Pt coating material respectively. (The values were 96%
and 73% of a net density of a Rh and a Pt bulk
respectively.) Figure 5 would be on tap when one setsa ¢
angle for a given incident photon energy. An 80% of the
@c value would be appropriate to reject harmonics.

8 T T T
R T S N R W A
kS . Pt (Lower row) ; ‘
R T U SN SRS S 5 A I i
é 116 g/cgrn3 :
v | | |
D 5 e A P S N 4
G : :
L 7 s o e
O : ‘ “Rh (Upper row)
O

2

A (O ngstrom)
Fig. 5 The critical angle (¢ ) for total external reflection as a
function of an incident wavelength(A). The lines fitted reach
the origin of the graph.

We counted x-ray intensities with a dlit scanning at a
fixed bend pulse. The dlit was positioned at a distance of
15.8 m downstream from the second mirror 151, Figure 6
shows an FWHM spatial beam width in a lateral
direction as a function of a bend pulse. The bend pulse
for the narrowest width decreased with a ¢ value (also
shown in Fig. 7). The mirror was presumably flat at a
bend pulse of 3.87x 10° (ay-intercept value Ng). It had a
6.7 km-radius of a curvature at a bend pulse equal to zero
accordingly if we assume that the mirror had a ellipsoid
shape and was bent without any force. We, however,
supposed that an unexpected force could be applied
when installing the mirror since the radius (6.7 km) was
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very small compared with a radius (>40 km) which was
reported in the inspection data.

0.75

0.7 |
0.65 |-
0.6
055
05

0.45 | -

04l 3mrad i
0 510° 110° 1.510° 210° 2.510°
- Bend pulse used

Fig. 6 A measured FWHM beam size 15.8 m downstream from the
second mirror. The curves are fitted lines. O stands for a
shape of a reflecting surface of the mirror.

Lateral beam size (FWHM) (mm)

1.8 10°

1.6 10°

Bend pulse
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D
=
o
[$;]

[N
N
[N
o
[52)

110° |-

l 810*

6104 Lt

H 2 22 24 26 28 3
Incidence angle @ (mrad)

Fig. 7 A bend pulse for focusing. The fitted line is shown as well.

A radius of curvature R is expressed as R =
ooooi1
051 g0x sig
source to amirror considered and q is a distance between
the mirror and a focal point. p is not aways a distance
from the ID to the mirror. The distance ( p = pa = 55.7 m
in our case) is the maximum value. Imagine that a very
tiny FE glit aperture like a pinhole in a lateral direction
could be a new light source. Such situation would give p
= pp = 25.7 m. The radius R can be approximately
written using bend pulse number Ng as follows :

. Here p is a distance from a light



R :3%% + b. By comparison of two expressions of R
for two ¢s, we obtained two experimental R's: R[m]
= % -89.3 and R[] :% -71.2. Figure 8
plots a calculated focal distance q which is expressed as
q=0 [Rx Sz.np O %}D 1. We have two focal positions so far.
One is for the multi-axis diffractometer in EH 1 and the
other is for the UHV chamber in EH 3. Figure 8 would
be on hand when one finds a desirable bend pulse. The
difference of the focal distance (between the solid and
the broken lines) is less than 1 m at the respective focal

position.

N
(6]

= N
(€] o

=
o
—

(from the 2nd mirror)

a1

Calculated focal distance (m)

o

PR I A S R
-610°-410°-210° 0 210°
Bend pulse used
Fig. 8 A calculated focal distance of the second mirror vs. a bend
pulse with three values of @ The solid lines for p = 55.7m and
the broken ones are for p = 25.7m (in an ultimate case) where

p is defined in the text.

3. Facilities available

Representative facilities are a pack of three UHV
chambers and the multi-axis diffractometer. The UHV
chambers are being made ready. The multi-axis
diffractometer was moved from BLO9XU to EH 1.
Capabilities of the instruments include x-ray scattering
studies in grazing incidence, studies of crystal truncation
rods, reflectivity measurements, x-ray standing waves,
and many othersin UHV and in air.

3-1. UHV chambers

The chambers will be independently coupled to a six-
circle diffractometer (Fig. 9) (3.2mx 32mx 23min
size). The diffractometer has 2 degrees of freedom
(DOF) on a sample and 2 fully independent DOF on an

ooooooon

Fig. 9 A UHV chamber mounted on a six-circle diffractometer,
which is called the 'Ao- Dohyo' of 'Smo' or the blue mammoth
inEH 3.

x-ray detector. Examples of measurements that will be
expected are the following; observation of a dynamic
change in an atomic structure at a crystal surface (such as
phase transition and an initial stage of thin-film growth),
and analysis of a super structure at the surface.

Figures 10, 11, and 12 represent the chambers drawn
from an x-ray diffraction point of view. A feature of
Chambers 1 and 2 is that a sample surface normal is
paralel to the principal axis w (thisis called a Z sample
geometry). On the other hand, a sample surface is
parallel to the axis w in chamber 3. Chamber 2 has a
sample holder that can cover a remarkably wide range of
temperatures from 20 - 2000 K. The waxis of Chamber 3
provides us with a precise rotation of a sample.

3-2. Multi-axis diffractometer

The diffractometer had been used at BLO9XU. We just
introduce the first reflectivity data that Prof. Isao
Takahashi's group took at BL13XU in the end of Sept.
2001 (Fig. 14). The data has an ample reflectivity range
(more than 10 orders of magnitude) for atomic-scale-
structural analysis of a surface layer.

4. Things to do

First of al, we must make the UHV chambers ready as
soon as possible. We, moreover, need to collect
information on stability of a photon energy as well as an
intensity from the monochromator. If needed, we will
change the monochromator stage. The key attitude to
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Be Window
Diffracted

126.5 ;mm

-rays .’
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[ 1
Fig. 10 Chamber 1.

Incident
X-rays

110 mm
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Fig. 11 Chamber 2.

K ted x- rays
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w/ \ |
[
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- . . ‘
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Fig. 12 Chamber 3.
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Fig. 14 A typical reflectivity curve. An incident photon energy used
was 12.1 keV

bear in mind is that we should communicate efficiently
with BL19LXU, BL20XU, BL29XUL, and BL35XU
people who have experienced this problem.

It is timely to start thinking a project of scientific
impact suitable for the third generation synchrotron
rediation.
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Area Code Number : 0791

Contact Numbers (Phone and Fax)
gooooooog
Key Numbers
TEL FAX
JASRI — 0oooo
oooooo Accelerator Div. 58-0851  58-0850
Research Sector — O0oooogoooooo
Beamline Div. 58-0831 58-0830
— 0o0o0o00ooooo
Materials Science Div. 58-0832  58-0830
— 0oooooooo
Life & Environment Div. 58-0833  58-0830
— O0pooooo
Facility & Utilities Div. 58-0896 58-0876
JASRI — 0ogd
ooo General Affairs Div. 58-0950 58-0955
Administration Sector [ OO0
Finance Div. 58-0953 58-0819
— 00000
Manning Div. 58-0960 58-0952
— O0oood
Users Office 58-0961  58-0965
— ooo
Public Relations Div. 58-2785  58-2786
JASRIO O 0O O O O Safety Office 58-0874 58-0932
000 Heath Care Center 58-0898
00 ManGate 58-0828
00 EestGate 58-0829
00000000000 GuestHouse Reception 58-0933 58-0938
00000000 JAERI Administration Office 58-0822 58-0311
00000 JAERI Kansa Research Establishment 58-2701 58-2740
00000000 RIKEN Administration Office 58-0808 58-0800
0000MMO000000O0 O RIKEN HarimaIngtitute 58-2809 58-2810
JO00000O NewSUBARU 58-2503 58-2504

0000000000 o200400

Dooooo 0791-58-0803 00000000 O Dia the number 0791-58-0803
000000 O0OoOOoO0oO000000ooo0o0O00000oooPHSOOOOOOOOOO
OooOoooO  If you hear rapid tones two two two two , dial the Ext. Phone No. or PHS No.
0Doooo0 0791-58-0802 0000 00000 Dial the number 0791-58-0802
000000 0000000000000 0000000000000000
00000  After someEnglish and Japanese statements, you hear the sound Pii , thendial 0.
Dooooo oooooo0000OopooPHSOODoDOoDODOOO
00000  After some statements, dial the Ext. Phone No. or the PHS No.
goooooooo DDTELDDDDDDPHSDDﬁDDDDDDDTELDDDE]FAX]E

Beamline Ext. Phone No. PHSNo.” PhoneNo. FAX No.

BLO1B1 4047 31600 3161

BL02B1 4057 31620 3163

BL02B2 4067 374201 3743

BL04B1 4087 316401 3165

BL04B2 4097 37440 3745

BLOBW 4127 316601 3167

BLO9XU 4147 316801 3169

BL10XU 4217 317001 3171

BL11XU 4227 3155

BL12B2(0 ) 58-18670] [J 58-1868

BL12XU(D O0) 58-186701 [1 58-1868

BL14B1 4267 3183

BL1SXU(D O OO OO) 58-02230 [J 58-0223

BL16XUD O O) 4297 36310 3632 58-18040] [J 58-1802

BL16B2(0 O [0) 4297 363301 3634

BL20XU 314401 3145

BL20B2 4819(0) 37400 3741

BL23sSU 4407 3185

BL24XU(0 0) 4417 318601 3187(] 3188 58-1808[1 [ 58-1807

BL25SU 4427 317201 3173

BL27SU 4457 31740 3175

BL28B2 4477 37460 3747

BL38B1 4657 3146

BL39XU 4677 317601 3177

BL40XU 4687 31530 3154

BL40B2 4697 37500 3751

BL41XU 4707 317801 3179

BL43IR 4717 374801 3749

BL44XU(@D O 0O) 4727 58-18140] J 58-1814

BL44B2 4727 3182

BL45XU 4747 3180 3181

BL46XU 4017 3752

BL47XU 4027 3184

0oooooooooooooPHS
PHS Numbers which are lending service from Users Office
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BL4OXUOODOOOOODO
BL40B2O O OOOOOO
BL4AIXUOOOOOOOO
BLAIROD OO OOO
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BL4SXUO O OOOOODOOOO
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BL47XU0 R& M 111
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urugat@spring8.or.jp
ikedan@spring8.or.jp
ohsumi @spring8.or.jp
katok@spring8.or.jp
funakosi @spring8.or.jp
maiko@spring8.or.jp
kohara@spring8.or.jp
mito@spring8.or.jp
yoda@spring8.or.jp
ishiim@spring8.or.jp
ohishi@spring8.or.jp
shiwaku@spring8.or.jp
yasuon@spring8.or.jp
yabashi @spring8.or.jp
yoshio@spring8.or.jp *~
ueken@spring8.or.jp *"
agui @spring8.or.jp
muro@spring8.or.jp
tamenori @spring8.or.jp
imal @spring8.or.jp
kajiwara@spring8.or.jp
tamasaku@spring8.or.jp
baron@spring8.or.jp
satoshi @spring8.or.jp
tanida@spring8.or.jp
ktake@spring8.or.jp
m-suzuki @spring8.or.jp
katsuino@spring8.or.jp

miurakk@spring8.or.jp *"
kawamoto@spring8.or.jp
moriwaki @spring8.or.jp

hikima@spring8.or.jp
ykawano@spring8.or.jp

mizumaki @spring8.or.jp

sgoto@spring8.or.jp*”
awaji @spring8.or.jp
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—  HANDY TIPS AROUND HARIMA SCIENCE GARDEN CITY

Access Guide to SPring-8

1. Access to SPring-8

SPring-8

"Kouentoshi"

@f (Harima Science Garden City)

Center for Advanced
Science & Technology (CAST)

Faculty qf Science,
Himeji Institute of Technology

Harima

Osaka Tokyos . Narita

=

N

Hyogo Prefecture Osaka

Garden City (Itami)  Bys
Q/

To Tokyo
=

Aioi-Yamasaki Route ?\\

Shinki Bus Stop
F for Kouentoshi (Harima Science
@ Garden City ; Harima Technopolice)
Ryusen Q or for SPring-8

JR super express
"Shinkansen"

O Limited

Seto Inland Sea (T Express "Haruka"

International

Airport
IR Aioi st.  JRSanyo Line

Tokyo International JR or Bus
Airport (Narita) 10 1.5 Hr )
Osaka International ;
Airport (Itami) BUSO-SDJ 3Hr | JR Shinkansen

Hr
Kansai International JR - JR Shinkansen .
Airport (Osaka) 1Hr Shin-Osaka Thr » Aioi

"Kouentoshi"
(Harima Science Garden City)

Shinki Busor Taxi 30 min
Shinki Bus 65 min
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2. Contact Points for Transportation

JR Western Japan (JR Nishi Nihon)

Himeji Station 0792-22-2715 Ticket Office 0792-25-3461
Aioi Station 0791-22-1400 Ticket Office 0791-22-1402
Shinki Bus
Himgji Office 0792-89-1188 Omnibus Information Office 0792-85-2990
Aioi Office 0791-22-5180 Aioi JR Station Office 0791-22-1038
Aioi Shinki Taxi (Aioi Station) 0791-22-5333
Aioi Taxi (Aioi Station) 0791-22-4321
Shingu Taxi (Harimashingu Station) 0791-75-0157
Harima Taxi (Nishikurisu Station) 0791-78-0111
3. Fares
Shinkansen
Tokyo ~ Himeji, Aioi (Hikari and Kodama) 15,210 yen
Nagoya~ Himeji (Hikari and Kodama) 8,380 yen
Nagoya ~ Aioi (Hikari and Kodama) 8,700 yen
Shin-Osaka~ Aioi (Hikari and Kodama) 4,810 yen
Shinki Bus
Himeji ~ SPring-8 1,140 yen
Aioi ~ SPring-8 710 yen
Aioi ~ Harima Science Garden City 660 yen
Taxi
Aioi ~ SPring-8 About 5,500 yen
4. Car Rental

Transportations in and around of the SPring-8 and the vicinity is not very good. Sinceit isinconvenient to rely
on only buses and taxis all the time, here, an information on a car rental is provided.

Station Rent-a-Car (Open al year, 8:00 am~8:00 pm. Telephone: 0791-23-3356)

At Aioi Station, exit from the South Exit and go down the stairs to the street level. The rental office is about 30
meters to the right. They have a car made available on the spot but a reservation on the previous day is
recommended. A discount isavailableif the Rail and Rent-a-Car ticketsis purchased.

Rental Charge : for compact car (ex. Carola, Sunny or Lancer class cars)
8,500 yen for 6 hours 11,700 yen for 12 hours 13,500 yen for 24 hours

SPring-8 0 0000020010110 0477



—HANDY TIPS AROUND HARIMA SCIENCE GARDEN CITY

JR Shinkansen Train Schedule and Shinki Bus Schedule

Shinkansen Train Name ; K : Kodama, H : Hikari, N : Nozomi (revised on 10/1/2001)

Shinki Bus ; (revised on  7/1/2001)

0 : no run on Sundays and National Holidays,

O :no run on Saturdays and Sundays and National Holidays,

X :no run on Saturdays,

0 :no run on Sundays and National Holidays and 3/24 ~ 4/8, 6/29, 7/28 ~ 8/31, 9/22 ~ 9/30, 12/22 ~ 1/7 and the
2nd 4th Saturdays,

0 :no run on Sundays and National Holidays between Kouentoshi and SPring-8,

A :norun on Saturdays and Sundays and National Holidays between Kouentoshi and SPring-8,

@ : run on Sundays and National Holidays,

:run on Sundays and National Holidays between Kouentoshi and SPring-8,

©: run on Saturdays,

e :run on Saturdays and Sundays and National Holidays,

from Tokyo to Harima Science Garden City

Train Shinkansen Shinki Bus Shinki Bus E Train ... Shinkansen Shinki Bus Shinki Bus
name oy, \S(:Il?\;hama Nagoya ~ Kyoto (S;:Ska Himeji | HimejiSt. | Aioi | Aioi St. Kouentoshi SPring-8 E name oo 3g:<nc;hama Nagoya ~ Kyoto gzlgka Himeji | Himejist. | Aol Aioi St. Kouentoshi SPring-8
N N —
o700 727 E H151 1046 1251 1330 1348 1427
0730 75 § K633 1430 1445 [0 1500 1527
0735 800 E N59 1120 113 1300 1338 1393
K603 64 113 78| 0740 807 E K635 1417 1503 1517 | 1530 1557
K605 03 746 756 80 827 8% E H153 1146 1351 1430 1448 1527
40 845 853 E K637 1530 1545 [0 1600 1627
085 852 900 E N 63 1220 123 1400 1438 1483
0830 87 (905 E K639 1517 1605 1621 1630 1657 al1702
N33 61 T8 73 g H103 1237 1253 1430 1524 1542 1612 | 1630 1735
K607 o 84 838) 0905 932 E H155 1246 1451 1530 1548 1627
N 1 600 66 739 816 830 E K641 1630 1645 [0 1700 1727 1732
K611 8% 915 9250 0930 97 1002 E N 67 1320 133 01501 01538 01553
0035 1002 1007 E K643 1617 1703 77| 1730 1757 1802
01000 1027 E H157 1346 151 1630 1648 1727
HI11 613 630 808 84 910 E K 645 1730 1745 [0 1810 1837 1842
K615 915 97 1010 12030 1057 1102 E NT7L 1420 4% 1601 1638 1653
N 3 63 709 84 912 9 § K647 7 1803 1817 | 1841 1915
H141 633 65 827 90 98 1018 E H16L 1446 1651 1730 1748 1827
K617 1030 1045 1100 1134 E K649 1830 1845 [0 1915 1942 1947
H143 746 951 1030 1048 1127 1150 1255 1945 2012
N4 720 7% %1 938 933 H163 1546 1751 1830 1848 1927
K619 1007 1105 U2 1130 157 1202 E K653 1930 1945 (02015 2042
N47 80 8% 1000 1038 1053 § 02020 2047 2052
K623 17 1205 1220 1230 1257 1302 H165 1646 1851 1930 1948 2027
H145 846 1051 1130 148 1227 K657 2030 2045 (62050 2117
K625 1230 1245 1300 1334 E N8 1720 1736 1901 1938 1953
N5L 90 9% 1100 1138 1183 E K659 007 2102 A12 | 145 212
K627 2171303 1317 1330 1357 E H135 1803 1820 2003 2047 2105 2136
H147 946 150 1230 1246 1327 E K 661 240 2150
K629 1330 1345 |0 1400 1427 E N 27 1853 1909 2034 212 21%
N55 1020 103 1200 1238 1253 § K 663 AR 21 21
K631 1317 1403 417 1430 1457 01502 E N29 1953 2009 2134 2212 222
S K6E 28 Bl il
L]
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from Hakata to Harima Science Garden City from Harima Science Garden City to Hakata

H384 1634 1750 1834 X1922 1930 1956

K648 1512 1718 1839 1902 01915 1942 A1947 01932 1940 2006 K655 2021 2041 2159

N 28 1722 1828 1904 H105 2058 2141

K650 1542 1742 1909 1931 1945 2012 42000 0 2005 2031 K657 2045 2107 2204

K652 1612 1812 1927 1951 02015 2042 N 25 2113 2148 2249
02020 2047 2052 0 2045 211

H388 1734 1850 1934 02105 2110 2136 K661 2150 2210 2333

K654 1639 1836 1959 2021 62050 2017 N 27 2215 2252 2357

H392 1900 2011 2053
K658 1744 1944 2102 2125 2145 212

Train Shinkansen Shinki Bus E Shinki Bus Train Shinkansen
name Hakata Hiroshima  Okayama Aioi Aioi St.  Kouentoshi  SPring-8 : SPring-8  Kouentoshi Aioi St. name Aioi Okayama  Hiroshima Hakata
s ————
K600 632 652 0 700 21 E 0 640 706 K603 728 748 916 1115
H110 600 645 E H355 802 846 1008
K602 659 721 0730 755 E 721 753 K607 838 858 1018
0735 800 E N1 917 952 1053
0 740 807 H 830 856 K609 905 925 1100 1305
°
H144 724 741 800 821 8% |e 0 0 H361 932 1015 127
o
H350 651 734 of D95 920 946 K615 1010 1036 1206 1411
°
K604 622 739 803 0825 852 900 |s H 367 1046 1130 1245
°
0830 857 0905 |8 11950 1016 K617 1045 1107 1236 1431
o
N 6 630 32 807 H N 5 1113 1148 1249
°
K606 645 811 838 0905 932 o 1015 1020 1046
°
H354 634 748 833 ° 1050 1116 K619 jivil 1141 1308 1505
K608 718 838 902 0930 957 1002 E H31L 1146 1230 1341
0935 1002 1007 E A1115 1120 1146 K623 1221 1241 1359
N 8 722 828 904 E H17 1258 1341
K610 741 911 938 01000 1027 E 1145 1218 K625 1245 1307 1436 1638
H358 739 850 934 s N 9 1313 1348 1449
K612 603 802 938 1002 1030 1057 1102 E A1215 1220 1246 K627 1317 1340 1508 1705
N 10 830 932 1006 E H375 1346 1430 1541
K614 644 843 1011 1038 1100 1134 s 01250 1316 K629 1345 1407 1536 1735
H362 839 950 1034 E N 11 1415 1452 1557
K616 711 918 1039 1102 1130 1157 A1202 E 1315 1320 1346 K631 1417 1438 1559
H364 939 1050 1134 s H317 1446 1530 1645
K620 811 1012 1140 1206 1230 1257 1302 E 1345 1418 K633 1445 1507 1636 1837
N 14 1030 1132 1206 E N 13 1513 1548 1649
K622 842 1043 1211 1238 1300 1334 5 01420 1446 K635 1517 1541 1708 1905
H120 1138 121 E H381 1546 1630 1741
K624 912 1118 1239 1302 1330 1357 E o 1450 1516 K637 1545 1607 1736 1935
N 16 1127 1233 1309 E N 15 1615 1652 1757
K626 942 1142 1311 1338 0 1400 1421 E 01515 1520 1546
H 368 1139 1250 1334 E 01545 1550 1616 K639 1621 1641 1800 2005
K628 1012 1212 1339 1406 1430 1457 011502 E N 17 1713 1748 1849
N 18 1230 1332 1406 E 01620 1646 K643 1717 1741 1908 2106
K630 1042 1242 1411 1438 01500 1521 H H385 1746 1830 1941
°
H372 1234 1350 1434 H 01650 1716
o
K632 1318 1443 1505 1530 1557 H 01710 1736 K645 1745 1807 1936 2134
o
N 20 1322 1428 1504 H N 19 1815 1852 1957
°
K634 1142 1342 1511 1538 0 1600 1627 of o175 1720 1746
o
H374 1339 1450 1534 H 01740 1806
o
K636 1212 1412 1539 1606 1630 1657 AL702 [ o] 61740 1745 1811 K647 1817 1838 1959
°
N 22 1430 1532 1606 H H389 1846 1930 2045
o
K638 1242 1442 1611 1638 01700 1721 ALT32 | of A1755 0 1800 1826 K649 1845 1907 2036 232
o
H378 1439 1550 1634 H N 21 1913 1948 2049
K640 1518 1639 1702 1730 1757 1802 E 1822 1830 1856 K651 1921 1941 2107
H380 1539 1650 1734 E H393 1946 2030 2141
K644 1412 1611 1739 1802 01810 1837 A1842 E 41900 01905 1931 K653 1945 2007 2134
1841 1915 E N 23 2015 2052 2151
H
o
°
°
°
°
°
o
o
o
o
°
°
°
°
o
o
o
o
o
°
°
°
°
4
o
o
o
°
°
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—  HANDY TIPS AROUND HARIMA SCIENCE GARDEN CITY

from Harima Science Garden City to Tokyo

Shinki Bus Train Bhinki Bus o Shinkansen o § Shinki Bus Train Ehinki Bus o Shinkansen o
SPring-8 Kouentoshi Aioi St. | MAME  ajgi [Himejist.| Himej  Osaka  Kyoto  Nagoya Yokohama Tokyo s SPring-8 Kouentoshi Aioi St. | MAME  ajoi |Himejist.| Himej Osaka  Kyoto  Nagoya Yokohama Tokyo
0640 706 [K602 721 730 805 5 o 1450 1516 (K634 1538 1548
N 48 821 843 920 1043 1100 § H166 1556 1633 1650 1729 1933
721 753 |K604 803 825 904 s 01515 1520 1546 [K636 1606 1616 1703
N 52 921 943 1020 1143 1200 s N 84 1721 1743 1820 1943 2000
830 85 |K608 902 916 1003 5 01545 1550 1616 (K638 1638 1648
N 56 1027 1043 1120 1243 1300 5 H168 1656 1733 1750 1829 2033
0915 920 946 [K612 1002 1013 1103 s 01620 1646 (K640 1702 1716 1803
0 N 60 1021 1143 1220 1343 1400 5 N 88 1821 1843 1920 2043 2100
0950 1016 [K614 1038 1048 s 01650 1716 (K642 1738 1748
H154 1056 1133 1150 1229 1433 § H170 175 1833 1850 1929 2133
1005 1020 1046 (K616 1102 1114 1203 s 01710 1736
N 64 1227 1243 13200 1443 1500 5 01715 1720 1746 [ K644 1802 1816 1903
W —1—> [ un E N 92 1927 1943 2020 2143 2200
1050 1116 | K618 1138 | 1148 E 01740 1806
H 156 |—9 1156 1233 1250 1329 1533 5 O1740 1745 1811
All15 1120 1146 |K620 1206 1216 1303 s AL755 01800 1826 | K646 1838 1848
N 68 1321 1343 1420 1543 1600 § H172 1856 1933 1950 2031 233
1145 1218 | K622 1238 1248 E A8 1810 ——> | 1914
H158 1256 1333 1350 1429 1633 5 1822 1830 1856 | K648 1902 1914 2003
AL1215 1220 1246 | K624 1302 1314 1403 s H176 2016 2033 2125 2259 2316
N T2 1427 1443 1520 1643 1700 s K650 1931 D10 20
01250 1316 | K626 1338 1348 5 A1900 01905 1931 | K652 1951 2002
H 160 1356 1433 1450 1529 1733 § H390 2016 2045
1315 1320 1346 | K628 1406 1416 1503 s N30 2053 2108 2145 2307 2323
N 76 1527 1543 1620 1743 1800 s X192 1930 1956
1405 1509 0 0 E 01932 1940 2006 [ K654 2021 2031 211
1345 1418 | K630 1438 1448 5 N 98 218 2133 210 233 2348
H162 1456 1533 1550 1629 1833 s A2000 02005 2031 | K656 2051 2002 2141
01420 1446 [K632 1505 —> 1516 1603 § N 34 258 213 2249
N 80 1627 1643 1720 1843 1900 E 02045 2111 | K658 2125 A3 21
5 02005 2110 2136 | K660 2211 202 2301
L]

A Season of Morning (in kamigori-cho, Ako-gun)
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Harima Science Garden City Map

Kouto Plaza

Matsushita Electric Industrial Co., Ltd.

Toppan Printing Co., Ltd.

Mino-san Tunnel

I'e
for Aioi
20 min. to Route 2
15 min. to Tatsuno-nishi I.C.
Sanyo Expressway

Harima Techno-center,
NEC

Harima R&D Labs.
Sumitomo Electric Industries, Ltd.

Kouto Plaza Guide

1 Prima Vera (coffee house,
miscellaneous goods and flowers)
0 Hours/ 9:00 ~ 18:30
(in winter time 10:00 ~18:00)
[J Closed on Mondays (Open, if Monday isa
Holiday)

2 Kiraku-Techno Store (Japanese style
restaurant)
0 Hours/ 11:00 ~ 14:00, 17:30 ~ 20:00
[ Closed on Sundays and National holidays

3 Public House “Mansaku”
[ Hours/ 17:00 ~ 22:00
[ Closed on Sundays

4 JA Techno-rapisu Store (Nishi-harima
region special products and gardening
articles)

0 Hours/ 10:00 ~ 18:00
[ Closed on Thursdays

5 Telephone Plaza - Techno Store
(Electric appliances and Portable
Telephones)

O Hours/ 10:00 ~ 18:00
[J Closed on Sundays and National holidays

6 Anzai OA Service (office applied
products, expendable supplies, sale and
repair service)

[ Hours/ 10:00 ~ 17:00
[J Closed on Saturdays, Sundays and
National horidays

Prefectural Residents Bureau /
Construction Office

Harima Science Garden City
Hyogo Prefectural Public Enterprises Agency

Faculty of Science,
Himeji Institute of Technology

Trainig Institute,
Daicel Chemical Industries, Ltd.

Attached High School of
Himeji Institute of Technology

o o~
g

s 4 22
< Q g

S_ £
ZzMsE
. 2= o2
HarimaKogen £ 3 EC
Sewage Center SE
B8R

Harima
Heliport

@)
D NewSU

Sewerage Office

Center Circle

Firehouse

Techno-chuo
Intersection

bamboo grove

Stork-hill
Golf Club
East
t
Shinki-bus
Bus Terminal
5_9703

Utility Management Building

Guest House

Mai
Synchrotron Building
Linac

BARU
Hyogo lon Beam
Medical Center

Q

"Hoshinohiroba" Park

=

20 min. to Tatsuno I.C.
Sanyo Expressway

«—A— Chugoku Expr

Shingu Intersection

7 Machine Cash Service Corner
Minato Bank
Himeji Credit Union
Banshu Credit Union
Hyogo Credit Union
Nishi-hyogo Credit Union
JA Nishi-harima
JA Iryuu
JA Sayo-gun
0 Hours/ 10:00 ~ 17:00
[J Closed on Sundays and National holidays
[J Deposit and transfer: closed on Saturdays,
Sundays and National holidays
(Only Minato Bank Opens)

8 Takamori Barbers and Beauty Parlor
[ Hours/ 9:00 ~ 19:00
[J Closed on every Mondays, the 1st and the
3rd Tuesdays

9 Police Box
TEL : 0791-22-0110

10 Kouto Pharmacy
0 Hours/ 10:00 ~ 18:00
[ Closed on Sundays and National holidays

11 Clean Shop - Kouto Store (a laundry)
0 Hours/ 9:30 ~ 18:30
[0 Closed on Sundays

12 Maruzen Kouto-Plaza Store
(Books, rental CDs and Videoes)
0 Hours/10:00 ~ 22:00
[J Closed on New Y ear Holidays

juniar high'school

P . — ‘ oo HDDEDDEIIIIIJEI ‘
Cooperative ‘ y B‘ Lofty Resid = Oomon
Restaurant Restaurant Harima | | Sun-life Kouto .
%e \ j @’ Center for Advanjced — D o Mailbox | 00
LOUSE Qcience&Tcuhuuui g o oo
0 h
Administrafion ° Kouto-plaza u]
Buildin CAST/LASTI O :Parking:hot =
Gynasifi cralyds = Opto-heights | ————— oo
-
\ 77 \HIT Dormitory P o ‘Harima-‘kogen-higashi E
Computer College D D Vailbox ZE elementary school O E
.
\ Y i Grounds )
: \ Attached High School House and Lot Mailbox o oo
Dormitory Kouto-21 ha O

W

Opto-hills

20 min. to Yamasaki I.C.

essway

13 Co-op Mini Technopolis
(a supermarket)
0 Hours/10:00 ~ 20:00
[J Closed on Tuesdays
Only Midori Bank

14 Optopia (PR hall)
[ Hours/ 10:00 ~ 17:00 (entrance / ~16:20)
[ Closed during the New Y ear Holidays

15 Pure Light (western style restaurant)
0 Hours/ 11:00 ~ 17:00
[J Closed on Tuesdays (but open for
reservation)

16 Nishi-harima Kouto-plaza Post Office
[J Exchange and insurance/ 9:00 ~ 16:00
0 Mailing/ 9:00 ~ 17:00
[0 Machine cash service
Monday ~ Friday 9:00 ~ 17:30
Saturday 9:00 ~ 12:30

17 Kaojyou Clinic (internal medicine,
surgery, pediatrics, obstetrics and
gynecology, rehabilitation)

0 Hours/ 9:00 ~ 12:00, 14:00 ~ 17:00
[ Closed on Saturdays, Sundays and
National holidays

18 Ogawa Dental Clinic
0 Hours/ 9:00 ~ 12:00, 13:30 ~ 18:00
Saturdays/ 9:00 ~ 12:00, 13:30 ~ 15:00
[J Closed on Wednesdays, Sundays and
National holidays
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—  HANDY TIPS AROUND HARIMA SCIENCE GARDEN CITY

Hotels and Inns

O I 0: Tax and Service charge included

In the Harima Science Gar den City 00 NO: Tax and Service charge not included

Center for Advanced Science & Technology (CAST)
Address : Harima Science Garden City, 3-1-1 Kouto, Kamigori-cho, Ako-gun, Hyogo, 678-1205
Tel : 0791-58-1100

Price/room/night
Special Room (2 rooms) : 2 beds, atable and chairs, Bath and toilet7,800 ~ 11,700 yen
Twin Room (9 rooms) . 2 beds, bath and toilet 5,500 ~ 8,300 yen alo
Single Room (18 rooms) : 1 bed, bath and toilet 5,500 yen

Reservations are needed for breakfasts in both the western style (800 yen) and Japanese style (1,000 yen).[1 N[J

Hotelsand Innsin Aioi-shi ( ) : Distance from JR Aioi Station

Aioi Station Hotel (1 min. walk) 1-5Hongo-cho, Aioi-shi, 678-0006. Tel : 0791-24-3000
Capacity : 90 persons. Price: 4,800 ~ 9,000 yen anight 0 NI

Kaiun Ryokan (5min. by car) 1-2-2 Asahi, Aioi-shi, 678-0031. Tel : 0791-22-2181
Capacity : 60 persons. Price: 5,800 ~ 6,300 yen a night with 2 mealsl] N[J

Tokiwa Ryokan (5 min. by car) 2-20-15 Asahi, Aioi-shi, 678-0031. Tel : 0791-22-0444
Capacity : 15 persons. Price: 6,500 yen anight with 2 mealst 1]

Kikuya Ryokan (8 min.walk) 1-4 Kakiuchi-cho, Aioi-shi, 678-0022. Tel : 0791-22-0309
Capacity : 18 persons. Price: 6,500 yen a night with 2 meals] 1

Aioi-So, Kokumin-Shukusha (20 min. by car) 5321 Kanegasaki, Aioi, Aioi-shi, 678-0041. Tel : 0791-22-1413
Capacity : 168 persons (Japanese style rooms). Price: 6,825 ~ 16,524 yen a night with 2 meals] 100

Hotelsand Innsin Himgji-shi ( ) : Distance from JR Himeji Station

Hotel Sun Garden Himeji (1 min. walk) 100 Minamiekimae-cho, Himeji-shi, 670-0962. Tel : 0792-22-2231
Capacity : 260 persons (western style rooms). Price: 9,000~19,500 yen anightld N[J

Himegji Castle Hotel (8 min. walk) 210 Hojo, Himeji-shi, 670-0947. Tel : 0792-84-3311
Capacity : 299 persons (Japanese and western style rooms). Price: 7,500 ~ 18,000 yen anight(] N[

Hotel Sun route Himegji (1 min. walk) 195-9 Ekimae-cho, Himeji-shi, 670-0927. Tel : 0792-85-0811
Capacity : 150 persons (Western style). Price: 8,431 ~ 15,015 yenanight O 10

Hotel Himegji Plaza (3 min. walk) 158 Toyosawa-cho, Himeji-shi, 670-0964. Tel : 0792-81-9000
Capacity : 300 persons (Western style). Price: 6,000~15,300 yen anight O 10
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Himeji Washington Hotel Plaza (5 min. walk) 98 Higashiekimae, Himeji-shi, 670-0926. Tel : 0792-25-0111
Capacity : 172 persons (Western style). Price: 8,316 ~ 15,592 yen anight[] (]

Hotel Okuuchi (5 min. walk) 3-56 Higashinobesue, Himeji-shi, 670-0965. Tel : 0792-22-8000
Capacity : 426 persons (Western style). Price: 6,352 ~ 12,705 yen anightd |0

Himegji City Hotel (10 min. walk) 1-1 Higashi-shinonome-cho, Himeji-shi, 670-0046. Tel : 0792-98-0700
Capacity : 120 persons (Japanese and Western style). Price: 6,300 ~ 12,600 yen anight (1 |

Himeji Green Hotel (12 min. walk) 100 Sakamoto-cho, Himeji-shi, 670-0016. Tel : 0792-89-0088
Capacity : 155 persons, (Western style). Price: 6,700 ~ 12,500 yen anightd 10

Himeji Orient Hotel (8 min. walk) 111 Shio-cho, Himeji-shi, 670-0904. Tel : 0792-84-3773
Capacity : 49 persons (Japanese and Western style). Price: 6,000 ~ 20,000 yen anight 10

Business Hotel Chiyoda (8 min. walk) 166 Kubo-cho, Himeji-shi, 670-0916. Tel : 0792-88-1050
Capacity : 60 persons (Japanese and Western style). Price: 5,900 ~ 13,500 yen anightd 1

Business Hotel Tsubota (5 min. walk) 2-81 Hojoguchi, Himeji-shi, 670-0935. Tel : 0792-81-2227
Capacity : 69 persons (Japanese and Western style). Price: 4,830 yen anightd |0

Business Hotel Yoshinobu (5min. walk) 98 Shinobu-cho, Himeji-shi, 670-0917. Tel : 0792-22-4655
Capacity : 49 persons (Japanese and Western style). Price: 5,500 ~ 15,000 yen anightd 10

Hotel ClaireHigasa (5 min. walk) 22 Jyuunisyomae-cho, Himeji-shi, 670-0911. Tel : 0792-24-3421
Capacity : 55 persons (Japanese and Western style). Price: 7,035 ~ 13,000 yen anight(] NI

Hoteiya Ryokan (6 min. walk) 24 Higashiekimae-cho, Himeji-shi, 670-0926. Tel : 0792-22-1210
Capacity : 42 persons (Japanese style). Price: 9,000 ~ 10,000 yen a night with 2 mealsl] N[

Highland VillaHimegi (20 min. by car) 224-26 Hirominesanhinotani, Himeji-shi, 670-0891. Tel : 0792-84-3010
Capacity : 81 persons (Japanese and Western style). Price: 8,431 ~ 13,629 yen anight with 2 meals O 100

Hotel Sunshine Aoyama (15 min. by car) 4-7-29 Aoyamaminami, Himeji-shi, 671-2223. Tel : 0792-76-1181
Capacity : 90 persons (Western style). Price: 6,352 ~ 20,790 yen anight O ]
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—  HANDY TIPS AROUND HARIMA SCIENCE GARDEN CITY

Restaurants

Restaurantsin the Harima Science Garden City

Café& Restaurant “Ai Mates” 1-19-4 Kouto, Mikazuki-cho, Sayo-gun, Tel : 0791-59-8150,
Hours: 9:00 ~ 17:00 17:00 ~ 21:00 (a subscription basis) Closed on Sundays and National holidays
Secialty : Light meals (fried vegetables, fried noodles,etc) & Drinks (coffee, beer, wine, etc) Price: 300 yen ~

Public House “Mansaku” At “Kouto Plaza’ in the Harima Science Garden City, Tel : 0791-59-8061,
Hours: 17:00 ~ 22:00, Closed on Sundays
Specialty : Grilled chicken, Japanese hotchpotch, fried food, many kinds of sake

Japanese Restaurant “Kiraku” At “Kouto Plaza’ in the Harima Science Garden City, Tel : 0791-58-0507,
Hours: 11:00 ~ 14:00 17:30 ~ 20:00, Closed on Sundays and National holidays
Foecialty : Japanese style lunch (grilled meat, a bowl of rice with afried pork, etc.)  Price: 900 yen ~

Restaurant Harima At the Center for Advanced Science & Technology (CAST), Tel : 0791-58-0600,
Hours: 9:00 ~ 20:00 (L ast orders 19:30) Closed during the New Y ear Holidays
Foecialty : Japanese style Noodles and Dinners  Price : 1,000 ~ 3,500 yen

“Harimaclub” 3-7-1 Kouto, Kamigori-cho, Ako-gun, Tel : 0791-58-0009,
Hours: 10:00 ~ 22:00, Closed on Mondays
Foecialty :OKONOMIY AKI (Japanese style pizza) Price: 350 ~ 750 yen

Restaurantsin the vicinity of the Harima Science Garden City

Volcano Mihara Bokujo MiharaBokujo, Mikazuki-cho, Sayo-gun, Tel : 0790-79-3777
Hours: 11:00 ~ 20:00, Closed on Wednesdays
Specialty : Spaghetti and pizza. Price: 800 ~ 1,200 yen

Chinese Restaurant “Haru” Sueno, Mikazuki-cho, Sayo-gun, Tel : 0790-79-2973
Hours: 11:00 ~ 21:00, Closed on Wednesdays
Specialty : noodles, Chinese lunch, gyoza (fried dumplings stuffed with minched pork).
Price: 450 ~ 900 yen

Ajiwai no Sato, Mikazuki 1266 Noino, Mikazuki-cho, Sayo-gun, Tel : 0790-79-2521
Hours: 10:00 ~ 17:00, Closed on Tuesdays
Specialty : Country style vegetarian menu with organically grown vegetables and home made Soba noodles.
Reservations required for Prix Fixe Dinner menus
Price : 500 ~ 4,000 yen
A gift shop for the local produce is right next to the restaurant. Hours : 9:00 ~ 17:00

Japanese Restaurant “Koma” 76 Shimoazawara, Shingu-cho, Ibo-gun, Tel : 0791-78-0444
Hours: 14:00 ~ 20:00, Closed on Mondays
Specialty : grilled meat, seasonable dishes
Price: 800 yen ~

Montana 623-1 Nouji, Shingu-cho, Ibo-gun, Tel : 0791-75-5000
Hours: 7:30 ~ 21:00 (the last orders: 20:30) Closed on the second and the fourth Mondays
Specialty : Light meals ( Hamburgers, Cutlets, fried noodles, etc.) Price: 550 ~ 830 yen

Restaurant “ Yoshinoya” 1645-9 Kamigori, Kamigori-cho, Ako-gun, Tel : 0791-52-0052
Hours: 11:30 ~ 21:00, Closed on Mondays
Specialty : Typica Japanese dishes ( Sashimi, Tempura, Kabayaki, etc.), Kaiseki Ryori ( aformal Japanese
style dinner), noodlesetc. Price: 780 yen ~
Hand Made Udon “Aoi” 2353-1 Y amanosato, Kamigori-cho, Ako-gun, Tel : 0791-52-0965

Hours: 11:00 ~ 20:00, Closed on Tuesdays ( Wednesday, if Tuesday is a Holiday)
Specialty : Home made noodles  Price: 480 ~ 1,000 yen

Chinese Restaurant “Kobe Han-ten” At “Peiron-jyo” 8-55 Naba-minamihon-machi, Aioi-shi, Tel : 0791-23-3119
Hours: 11:00 ~ 15:00 16:30 ~ 21:00, Closed on Tuesdays
Foecialty : Typical Peking dishes, noodles, a course of dishes
Price : 600 ~ 50,000 yen (a course of dishes for 8 people~)
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