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11

a-cluster structure in RMF and from Uni-
tary Correlation Operator Method to Shell

Model calculation

In this year, the a-clustering phenomenon in light
stable nuclei is studied within the shell- model-like
approach in relativistic mean field theory. The re-
sult reproduces a-clustering phenomenon in light
stable nuclei by calculating ®Be, '2C, 160, 2°Ne.
Comparison of our result with RMF' calculation in-
dicates that the pairing correlation could change
the properties of clear ground state and lead to dif-
ferent a-clustering structure.

The advent of realistic nucleon-nucleon (NN) po-
tentials has created an opportunity to investigate
nuclear structure starting from the first principle.
In a simple approach, the many-body state is de-
scribed in a subspace spanned by some trial states,
e.g. Slater determinants. Those states cannot de-
scribe the strong short-range correlations induced
by the realistic NN-potential. By using UCOM
interaction, shell model calculation has been done
with harmonic oscillator basis. Many shells should
be mixed, in order to be ab-initio [64, 65, 118].
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Heavy Quark Potential from a Spectral De-

composition of the Thermal Wilson Loop

A suppression of heavy quarks, especially J/v,

that was predicted to be one of the prime signals
of a high temperature phase transition in QCD has
been observed recently in Heavy-Ion collisions at
the RHIC facility . To understand the details of the
underlying physics, a consistent picture of heavy
quarkonia in a hot and dense medium is needed
around the critical temperature. This research is
therefore concerned with a first-principles deriva-
tion of a non-perturbative definition of the heavy
quark potential from lattice QCD.
We base our approach on a spectral decomposition
of the thermal Wilson loop, which allows us to con-
nect the standard formulation at zero temperature
and recent perturbative hard thermal loop calcula-
tions in the high temperature limit. This method
differs qualitatively from the usual use of Polyakov
line correlators, for it provides in particular a de-
termination of both real and imaginary part of the
potential at all temperatures.

The thermal Wilson loop with size (7 x R) and
its spectral representation reads

W(r, R)x / e T p(w, R)dw.

We deploy finite temperature quenched lattice QCD
on an anisotropic £ = 4 lattice to calculate the Wil-
son loop with sufficiently high resolution in imag-
inary time for 203 x 32 — 20% x 96 with coupling
parameter 6/¢g%=7.0. Then, by using the maximum
entropy method (MEM), the spectral function for
given Q@ distance R is extracted. The real and
imaginary part of the potential can now be readily
determined from the peak position and width of the
spectral function since a fourier transform connects
both quantities

/d(ae*imp(@, R)dw~e VI (t - 0).
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0 6.1.1: A simulated HXD-PIN spectrum to be pro-
duced by energetic neutrons from a large solar flare,
compared with the typical HXD-PIN background. The
simulation is based on an actual neutron detection
by ground-based detectors, achieved during the 2005
September 7 solar flare (Watanabe et al. 2007) [29].
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0 6.1.2: A compilation of Suzaku spectra of black-hole
binaries, shown normalized to that of the Crab Nebula.
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O 6.1.3: Background-subtracted count spectra of the
Seyfert galaxy MCG—6-30-15 obtained with the Suzaku
XIS (< 10 keV) and HXD-PIN (> 10 keV), fitted si-
multaneously with a model consisting of 5 comopnents.
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O 6.1.4: Suzaku vFv spectra of persistent emission
from three magnetars. The top two objects were caught

during high bursting activities, while the bottom one
was observed in quiescence [41, 42].
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O 6.1.5: A deconvolved vF, spectrum of the cata-
clysmic variable TV Col obtained with Suzaku (crosses),
compared with the best-fit Bremsstrahlung plus 3-
Gaussian model. The inset shows details of the three
Fe-K lines. .
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0 6.1.1: List of radiation bursts from thunder clouds.
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0 6.1.6: Two examples of radiation bursts detected
from winter thunder clouds in Niigata prefecture. The
plastic scintillator is mainly sensitive to charged parti-
cles and high-energy gamma-rays, while the BGO scin-
tillator can detect low-energy gamma-rays as well.
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0 6.1.7: Drawing of the ASTRO-H satellite, to be
launched into orbit at FY 2013. Overall length is 14 m,
weight is 2.5 t. Also plotted are the cross section view
of the HXI (right: 40 cm tall) and SGD (left: 50 cm
tall).
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O 6.1.8: (left) A BGO crystal test model of the HXI
and (right) a Compton Camera mechanical model of
the SGD, tested for vibration input standard of the H-
1T rocket.
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O 6.1.9: Small satellites launched at 23 Jan 2009,
photo by Ibuki satellite. SDS-1 is located to the bot-
tom, and Rising is to the right. Credit JAXA.
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O 6.2.15: Magnetic flux surfaces (upper frames)
and visible images (lower frames) at the beginning
of current jump (30ms), immediately after cur-
rent jump (50ms), and at the end of sustainment
(80ms). The red lines show flux surfaces which
contact the inboard wall or the outboard limiter.

O 6.2.16: Newly constructed UTST device for
ultra-high § ST plasma formation. The vertically
oriented cylinder on the right is the UTST vacuum
vessel, while the horizontally oriented cylinder on
the left is the neutral beam injector.

t=5.0ms

MID 0901211020
NULL 090121/015

MID 090121/020
NULL 080121/015

QFF QPF

-0.2

04 02 03 04 05 08 ner[m] 01 02 03 o,?[n?ls 06 0.7

0 6.2.17: Constant flux surfaces without plasma
(left) and with plasma formed by merging (right).

6.2.3 UU00O0OOOOOO

gboooooboboooooboobobooooon
oono

00000000000000000000000
0000000000000D0000D000000
000000000000000000000000
00000D0000D00000000000GAMO
000000000D00000000D000000
00000000000000000000000
00000000000000000000000
000D000000000000GAMOOOODO
000000000000000JFTO 2MO00
000D000000000000
000000000000 GAM
000000000000000
7, 14]0

oooOonQg
OooogooQg
OoooQg
OoooQg

oon
oogd
goo
gooo

ooooboooooooobobooboooooooooo

obooooobooboboboobobooboonog
gbooooobooboooooboobobooooon
gbooooobooboboooobobooooo
oboooooobooboboooooobooboboooon
gboooooboobobooooobooboboooon

gobooobobooboooboooooooboooog

155

oboooooobooboboooooboboboooo
gbooooooobobooooooboboooon
OO00O0O0O0O0OO0OReynoldsODODODODDOOOOOO
ooooboobooooooooboobooobboboobog
gboooooboobobooooobOoboboooon
gboooboobooboboooobobooooon
obooooooobobooooobooboboooo
oooooooDoOOODbO07-8kHz2 0000000
000o4kHO00000000000000000
oboooooboobobooooobooboboooo
gboooooboobobooooobOooboboooon



6.2 0D0O0O0OO

6. UOooogd

gooooobooboboooobooboboooo
obooooooobobooooboobobooon
gbooobooboboooooobobooooon
goooooooboboooobooobooboooo
boboobobobobobobooobooooon
gbooooobobooooobooboboooon
gboooooobooboboooooboboboooo
obooooOobooooobooboooon 6.2.1800
gboooooooboboooobOoboboooon
OO0o0oooooooooo o, 11, 150

8
(b) Energy transfer [integrated,
rarb. unit] 1

(a) Energy transfer [arb. unit],

edge oscillation
radius [cm] 7

-4 -4
5 7 [kHz] 10 1

O 6.2.18: Nonlinear energy transfer functions be-
tween the drift wave and the zonal flow in (a) fre-
quency space and (b) real space (integrated). Pos-
itive sign indicates transfer from the drift wave to
the zonal flow.

6.2.4 0000

MASTOOOO MHDOOOO
STOOOOMHDOOOOOOOOOOOOOO

000 (IRE)DOOD0D00O0000D000O0UKAEAD

O000000O00o0O0ooOooo MASTOOOOO
IREOOO0DOOOO0DOOOO00ODOOO0O0ODO
OODOOMASTOOOOOOOOOOO IREOO
ooboooobooooOoobO0oob0oIREODO
gboboobOoboooobobooooboo

o000 IRECOOO0OO00O0O0ODODOOOOO
00000 XOO0O0O0oOoooo kHz0O0000OO
OO00o0O0oDO0o0D0OO00 10kHzOOODODOODO
goobobooooobooooooboboooooboo200
goboooooobbooobobobbooooboan
oooooooooobooooobooooooooo
0000/000000000 m/n=2/10000
00000000 m/n=>5/20000 m/n = 6/2
oboooooooboboooooobooboooon
boooo20000000000000000
OO0 IREOCOOOOOOOOOOOOO [H. Tojo,
et al., Plasma Fusion Res. (2009), in press|O

D000 IREODOOOOOODO 100kHz2O000000
ooooooooDboOo Xooooooooooo
ggobbooobbooobobobuoonU0nboOO
gbooooobooboooooooboboooon
goodboboboobobobbuobuooboo
gbdbobouoooooooooobooboban
00 Py = Ppax/Lpy 0000000 3.1x104 Pa/m
00 4.0x10*Pa/mO000000000000O0

156

0000000000 10°000 20000000
00000000000000000 00000
100 kHz 0000000000000000000
00070°000000n(~7) 000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
0-.000000000000000000000
0oo (60

JTr-eoULD0OO0O00O0DOOOOODOO

ooooooooooooJreou0ooooOonO
OoO0O0DOOO00ooDOOo0o0ooDOoOoooooooBS
O00000OO0oO00Oo 0% 00ooooBsSOoO
gbobooooboobobooooobooboboooon
goooDOO BSOOOOODODOOOOOOOOO
obooooobooboboooooOooboboooon
oo0ooo0ooooBSOOOOOOOOOOOOO
goooooboobobooooooboboooo
oboooooboobooooooobOoboooon
bobooboobooboboooooboboboooon
00000000 BSOODOOOOOOO 100%00
ooooODOO00oOo0o0ooooooOoDbDbO BSOO
uboboobooooboobooboobooooono

gooo

1] D0oOO000O0o0o0ooU0ooooUooooUoo
gobooooboooooooboo 21030 240

2] DOO0OUO30U0O0OUOOoLoOoO 20000000
goboooooboo 210302700

oooo
(0ooo)

[3] A. Ejiri, T. Yamada, Y. Adachi, O. Watanabe and
Y. Takase: “The Response of microwave reflec-
tometry under generalized configuration”, Plasma
Phys. Contr. Fusion 50 No. 6, 065003 (2008)

[4] J. SUGIYAMA, A. EJIRI, Y. TAKASE, et al.:
“Electron Cyclotron Heating Start-Up Experi-
ments on TST-2”, Plasma Fusion Res. 3, 026
(2008).

[5] S. KAINAGA, A. EJIRI, Y. TAKASE, , et al.:
“Development of a Compact Thomson Scattering
System for the TST-2 Spherical Tokamak”, Plasma
Fusion Res. 3, 027 (2008).

[6] H. TOJO, M.P. GRYAZNEVICH, A. Ejiri, A.
SYKES and Y. TAKASE: “Temporal Evolution of
the Pressure Profile and Mode Behavior during In-
ternal Reconnection Events in the MAST Spherical
Tokamak”, Plasma Fusion Res. 3, S1065 (2008).

[7] M.SASAKI, K. ITOH, A. EJIRI and Y. TAKASE:
“Geodesic Acoustic Modes in Multi-lon System”,
Plasma Fusion Res. 3, S1017 (2008).



6.

gboooog

6.2. ODO0O0OO

8]

(10]

(11]

(12]

(13]

(14]

(15]

T. TOKUZAWA, A. EJIRI, K. KAWAHATA and
LHD Experimental Group: “Observation of the In-
ternal Structure of Energetic Particle-Driven MHD
Modes in a Large Helical Device”, Plasma Fusion
Res. 3, S1064 (2008).

O. WATANABE, A. EJIRI, T. YAMAGUCHI, et
al.: “Plasma Current Sustainment by RF Power
in ECH Start-up Plasma in the TST-2 Spherical
Tokamak”, Plasma Fusion Res. 3, 049 (2008).

Y. Nagashima, S.-I. Itoh, S. Shinohara, et al.:
“Coexistence of Zonal Flows and Drift-Waves in
a Cylindrical Magnetized Plasma”, J. Phys. Soc.
Jpn. 77 114501 (2008).

Y. NAGASHIMA, S.-I. Itoh, S. Shinohara, et al.:
“Nonlinear energy transfer of drift-wave fluctua-
tion in a cylindrical laboratory plasma”, Plasma
Fusion Res. 3, 056 (2008).

Y. Adachi, A. Ejiri, Y. Takase, et al.: “Detection of
a new parametric decay instability branch in TST-
2 during high harmonic fast wave heating”, Rev.
Sci. Instrum. 79, 10F507 (2008).

H. Tojo, A. Ejiri, M. P. Gryaznevich, Y. Takase,
and Y. Adachi: “Poloidal mode analysis of mag-
netic probe data in a spherical tokamak configura-
tion”, Rev. Sci. Instrum. 79, 10F120 (2008).

M. Sasaki, K. Itoh, Y. Nagashima, A. Ejiri, and
Y. Takase: “Nonlinear self-interaction of geodesic
acoustic modes in toroidal plasmas”, Phys. Plas-
mas 16, 022306 (2009).

Y. Nagashima, S-I. Itoh, S. Shinohara, et al.:
“Observation of the parametric-modulational in-
stability between the drift-wave fluctuation and az-
imuthally symmetric sheared radial electric field
oscillation in a cylindrical laboratory plasma”,
Phys. Plasmas 16, No.2, 020706 (2009).

(0ooo)

(16]

(17]

00 000d “Structure and Dynamics of Oscillatory
Radial Electric Field in Plasma Turbulenced O O
oo oooooooooooo
gooor”oooboooag.

0000 “A Study of Magnetohydrodinamic Events
Accompanying Magnetic Reconnection in Spheri-
cal TokamakO OO OOOOOOOODOOCOOOOOO
goo0oooo0oo MHDOOOOODODOOO
ogooo.

gooogoo

(0ooo)

oooad

(18]

H. Tojo, et al.:“Poloidal Mode Analysis of Mag-
netic Probe Data in a Spherical Tokamak Configu-
ration”: 17th High temperature Plasma Diagnos-
tics, Albuquerque, New Mexico, USA May 11-15,
2008

157

(19]

[20]

21]

22]

23]

(24]

(25]

[26]

27]

(28]

29]

30]

Y. Adachi, et al.: “Detection Of A New PDI Branch
In TST-2 During High Harmonic Fast Wave Heat-
ing”: 17th High temperature Plasma Diagnostics,
Albuquerque, New Mexico, USA May 11-15, 2008

Y. Nagashima, et al.: “Coexistence of the drift wave
spectrum and low-frequency zonal flow potential in
cylindrical laboratory plasmas”: 35th Euro. Phys.
Soc. Plasma Phys. Conf., Crete, Greece, June 9-13,
2008

Y. Adachi, et al.:“Features of a New PDI
Branch Observed in TST-2 During High Har-
monic Fast Wave Injection”: The 35th IEEE
International Conference on Plasma Science
(ICOPS2008),Karlsruhe, Germany, June 15-19,
2008

M.Sasaki, et al.:“Nonlinear Processes in Geodesic
Acoustic Modes”: 2nd ITER International summer
school (IISS 2008), Fukuoka, Jul.22-25, 2008

Y. Nagashima, et al.:“Reynolds stress measure-
ments for investigation of nonlinear processes of
turbulence in the Large Mirror Device and Large
Mirror Device-Upgrade”: International Congress
on Plasma Physics (ICPP) 2008, Fukoka, Japan,
Sep 8-12, 2008

O. Watanabe, et al.: “Non-inductive plasma start-
up and sustainment by wave heating at two fre-
quencies in the TST-2 Spherical Tokamak”: Inter-
national Congress on Plasma Physics (ICPP) 2008,
Fukoka, Japan, Sep 8-12, 2008

T. Oosako, et al.:“Fast Wave electron heating ex-
periments focusing on competition betweendamp-
ing mechanisms on Large Helical Device”: 18th In-
ternational Toki Conference (ITC18), Toki Dec.9-
12, 2008 (P2-13)

H. Tojo, et al.:“Features of High Frequency Mode
during Internal Reconnection Events on MAST”:
The Joint Meeting of 4th TAEATechnical Meet-

ing on Spherical Tori and 14th Int. Workshop on
Spherical Torus, Frascati, Roma, Oct. 7-10, 2008

T. Yamada, et al.: “Initial Resutls from the UTST
Spherical Tokamak”: The Joint Meeting of O th
TAEATechnical Meeting on Spherical Tori and 14th
Int. Workshop on Spherical Torus, Frascati, Roma,
Oct. 7-10, 2008

Y. Takase for the TST-2 Group: “Plasma Start-up,
sustainement, and heating by RF waves in TST-2":
The Joint Meeting of O th IAEATechnical Meet-
ing on Spherical Tori and 14th Int. Workshop on
Spherical Torus, Frascati, Roma, Oct. 7-10, 2008

A. Ejiri, et al.:“Non-inductive Plasma Current
Start-up by EC and RF Power in the TST-2 Spher-
ical Tokamak”:22nd TAEA Fusion Energy Con-
ference, Geneva, Switzerland, Oct 13-18, 2008
(EX/P6-6)

Y. Takase, et al.:“Parametric Decay Instability
During High Harmonic Fast Wave Heating Ex-
periments on the TST-2 Spherical Tokamak”:22nd



6.3. 00O0O0O0O

6. UOooogd

TAEA Fusion Energy Conference, Geneva, Switzer-
land, Oct 13-18, 2008 (EX/P6-27)

A. Ejiri, et al.:“Equilibrium analysis of the start-
up plasma in the TST-2 spherical tokamak”:8th
Japan-Australia Plasma Diagnostics Workshop,
Canberra and Murramarang, Australia, Feb. 2-5,
2009

T. Oosako, et al.:“High Harmonic Fast Wave Ex-
periments on TST-2 and UTST”: US-J and Korea-
Japan RF plasma physic WS, Gifu, Japan, Mar.
16-18, 2009

31]

(32]

good

[33] K.Hanada, K.N.Sato, H.Zushi, ..., Y.Takase,
....,AEjiri, et al.:“Steady-state operation scenario
and the first experimental result on QUEST”::18th
International Toki Conference (ITC18), Toki
Dec.9-12, 2008 (P2-13)

(0ooo)
oooo

[34) DOOOO TST-200000000000000OO
ooooooo».orgoooOoOogooooooooo
ooooo200800 60 190-210019C-21

[35) OOODOO’TST-2000000000000700
20 QUESTOOOOOODO20080 70 25-260

[3¢) DOoOOoOooOo’000o00oooOooOooooo
O00oO0oooooor’dd 20 QUESTOOOOO
0020080 70 25-26 O

[377 DOOOO»TST-200000000000000OO
OMHDOOOO”O0O0DO0OOOOO 6300000
goobOo020080 90 200-230021pZH-10

[38) OO OOoOoooOOOoOoooUO.0oooOoooo
ooo0r’QuESTOOOOOOOOOOOOOOY00
gobooooe3tobobooooooz20080 90 20
0-230 21pZH-14

ooooorTST-2000000000000000
oooOoooooooo”».0ooooooOoooo 25
0000000020080 120 20-5002pB08

oooogrrsT-20000000000 21MHzO
oooooooooooooboor.oooO0ODboooODo0o
ob20000000020080 120 20-500
4aA01P

oooooor’QUESTOOOOODODOOOOOOO
ooooooooooobDoOoOo».000oooooo
goo2000004000o20080 120 20-500
4aA09P

Oo000ooo’CpbO00 QUESTOOOOOOOO
oooooooo».0ooooooooog 200
O000oo20080 120 20-5004aA13P

ooooo»TST-20000000000 21MHzO
oooooooooooooor’oobbOOOOOO
ooooooooooooOoOoOoDDOmOOOO
ooo0oOo soLooooooooooomobooon
gooooooooooooboooooboobooboog
ooooooooomoooboz2o090 10 60-70

(39]

(40]

41]

(42]

(43]

158

oooorrST-20000000000 OOOOO
ooooo».000ooO0000oO0000o0o0O0
gooooooobooobooooooooooood
gooooooooboboooooboooobooboo
oobooooobooooooo2o0090 10 80-90

O0000TST-20 Groupd”TST-20000 RFO
oooooooooor’oooooobboOoOoOoOn
0000000000000000000000ONIFS
gbooooooboobooobocooobobooooon
goboooooooboooz20090 30 100-110

0000”X-BANDODOOOODOOODO?000 21
0000000000000020070 30 170-19
00 1-020, p.25

ocoooooooorooooOODOOOOOOOOO0
OO0O0oOoO0”.000 QUESTOOOOOOO2009
030 23,240

oooooorrST20000000000000
QUESTOOOODOOOOO”.000 QUESTOO
ooooo20090 30 23,240

oooooor’GAMUOO0OO0OO0O0OO0O0OOOOOOO
oobooo"ooooobobooobe40boOOOO
0020090 30 270-300027pXE-8

OooooOor»rST-20000000000 ODOO
0000D0000o0oo0ooooooor’oooooan
ddde4D00D000000O00O20090 30 270-30
0 0 28aXe-3

ocoooooroooooooooOobODbDODOOOO
oooOoO”00ooobo0odoboe4doooOooO
0020090 30 270-300027aXE-5

gooooorooooooooooDOoOOODO
O”0000000000640000000002009
0O 30 270-300027aXE-6

(4]

[45]

(46]

(47]

(48]

(49]

[50]

[51]

[52]

[53] 00O 00O 0O0O”Analysis of internal reconnection
events in the MAST spherical tokamak” 0 0O 0O O
ooboobde40O0DO00OOO0OO20090 30 27

0-30 0 0 28pSA-5
ooooQ

[p4 DOUDOOOUOOOOOPOO0L0O0OODOUODOUOOOO
goooooooobobooooobobooooon
0.0 12000000000000000000A0
gooogdoz20090 30 160-180

ogooooooooboooOr’ooooobobbbooooo
gooobooodoboboooboooobooooon
O”0000000000e6400D0000000O0ODO
00020090 30 2700 27pXE-2

[55]

6.3 UUouon

boooooobooooboobooooog
gboooboobobobooooobobooooon
gbooooooobobooooobobooooon
gbooooobobooooobooboooooon



6. UOoOooOooOd

6.3. ODO0O0OO

gobooboboooboobooboobooboo
obooooOoboooooobooon

uobooobooooooobooooooobooo

gbooooobobooooobooboboooon
gbooooooobobooooobooboboooo
obooooooooooooboobobobooon
gbooooobooboooooobobooooon
goooooobooboobooooboobobooooon
gbooooooobobooooobobooooon
boooooboobobooooooobobooon
gbooooobooboboooobobooooon
gbooobOoobooooobooon

0000000oOoOooTAMA3OODOODOOOO
OooOooooDoOoOOODOO0 LCGTOOOO 200
gooooooboobobooooobobooooon
boboobobooboboobobooboboobo
obooooobooooooooobobooooo
gbooooooboobobooooobooboboooo
gbooooooobobooooooboobooon
oooooooobobooooobooboboooo
oboooooboobooboooooboboooon
gbooooooobobooooobOobooboooon
OO0 DECIGOOO0OOOOOOOOOOoODO
obooooooobobooooooboobooon
gboooooooboboooooobobooon
OOODECIGOOOU0OODOOOUOUOOooOboboooog
obooooooobobooooobooboobooon
000000000O0o0ooooooi3e, 18, 50]

200800 000O000O0OO0O0OOOO0ODOOOO0
00ooo0ooo0oooooOooooooooool, 3]

6.3.1 UU0UOOOOOOOOO0OOOOd

TAMAOOOOOODOOO

TAMAOOOOOOOOODOODOO
obooboooo 3oomdOoonoooonDo
00 (TAMA300) OO OOOOOOOOO
oooooooobobooooooobooboooo
TAMAOOOOOOOOOOOOOOOOOOOO
jddddddoddoooooooooooood
oooooboobboooooooboogooDo 3000
oboooooooboboooooobooboooon
gbooooobobobooooobobooooon

ooono
ooood
goog

oooooooobobooooooboooboooo
obooooooobobooooboobooboooon
OoooopooOooooLiGoooooooooo
oooooopboboooboooobobooogoo
oboooooboobooboooooboobooboooon
gbooboobooobooobooooooobooan
000000000 000DoOooOoOoOooDoono SAS
O0000o0oooo0U0ooooOod TAMAOO
gbooooobooboboooooobobooon
400 SASOO0DOOOOO0OODOOOOOO0DOOO

000000000000000000000000
(10, 25, 26, 44, 45]

159

OO000opoooOoooood LeGT

goooooooooOooooooooo LEGT
Ooo000o0O03kmO0O00ODOOOODOOO
gbooooobooboboooooobobooon

oobooooboooooooboooooDoOD 20KO
obooooooobobooooooboobooon
O000O0ooOo RSEODQOOOOOOODOOO
OCOOTAMADOCO 20000000000000O
obooooobooboobooooobooboooon
200Mpc000O000DOOOODOOOODOOO
gobooooobooooooboooobooon
goloooooooooooooboooooog
ooooobooooooooobooooobooobood
00000000 O00DOoO00DoO0O0DLeGT
oboooooboooooon

O00LCGTOOOOOD00000000000
000000000000000000000000
00000000 CLIODODD00 100m00000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000[5,7, 23, 24, 47]

Caltech40m 0000000

oooooopoooogooooboLniGonoooogno
O0ooooooooo4omO0oooDOOOOOO
goboooooooobooobobb4ombO0OonoO
000000000 advancedLIGODODODOOODOO
gooooood

gbobooboooboo4ombOoboboooboOno
LiGoooogooooooooooooooooono

omO00000000O000COO0O0O0DO00O0
booboobobobooobobobooboond
oboooooboooooboboooboooobobooon
obooOooooboobOoooobooboboooon
gbooooobobobooooobobooooon
obooooboooooon

6.3.2 0O0O0O0OOOOOODO DECIGO

DECIGO

DECIGO(DECi-hertz Interferometer Gravitational
Wave Observatory) 0 00000000000000
0000000000000 000000000ODE-
cicooooono 1o0km OO0 30000000
ooOoo0O0ooO0oo0o0ooO0oo0