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LCGT and the global network of gravitational-wave observation
Kentaro Somiya

Abstract

The first km-scale Japanese gravitational-wave detector, approved by the government in June 2010, is soon to
be constructed in the underground of the Kamioka mine. The detector LCGT (Large-scale Cryogenic Gravita-
tional-wave Telescope) is based on the Michelson interferometer. The baseline is 3km and the core optics of the
interferometer are cooled down to 20K. With the advanced techniques developed in Japan, LCGT will detect
gravitational-wave signals a few times per year. In Japan, we built the 300-m TAMA detector in the National
Astronomical Observatory in 1995 and have lead the international activity of developing gravitational-wave
detectors. We also built the 100-m CLIO detector in Kamioka in 2001 and have demonstrated the cryogenic tech-
niques to improve the sensitivity by reducing thermal noise. The construction of LCGT starts in 2011 and will
open the window to the Gravitational-Wave Astronomy, cooperating with the other detectors that are now under
construction in the US (Advanced LIGO) and in Europe (Advanced Virgo and GEO-HF).
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Keywords : Human resource management, Corporate Governance

Equal Employment, Work Family Measure and Corporate Performance
— Does Corporate Governance Matter ?

Akira Nagae

Abstract

This paper examined how family-friendly programs and equal-employment programs were related to Cor-
porate governance.

The Ministry of Welfare and Labor has commended equal-employment companies and family-friendly com-
panies since 1999. First,using these samples,we found that the stock prices of the firms receiving the
Corporation Award for the Family-Friendly had been high for ten years before receiving the commendation.
At the same time,the foreign investors was giving the ROA of these firms the major impact. It is known that
the foreign investors have strong power to the management of Japanese firms. Second, after the firms
received the equal-employment commendation, its corporate governance had changed, and its performance
became excellent, too. On the other hand,because the foreign investor's influence had weakened, the profit of
awarded firms for the Family-Friendly have weakened in 2006.

These findings show that among the family-friendly programs and equal-employment programs, the Corpo-

rate governance raises the managerial efficiency.
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W RS - B (2005) 1E. ZHUCBIL T BER
EREEEOBRENLEMCT B 0121, RED
AERRLAMEHD B 0 072 % EREST 508N b
52 LMY 5, ZoMIZBLTEA (2006) 1.
AT S5 &9 Gl n D EERICEET S
2R S FTIT, HEROBANERER EOMEL% &
UMz X E D &), EREE DRI
AR L TV,

ZHUTMA T, ZHEOWEH A REERIRE O
FTOMRIKRE LT, HRPEXEBOLEENE2ED S
EWSHEREA B B, PBTER (2005) (3. YEHEHE, 7 7
IV =T VLV N —fERBEFEMEIC S A BB E
MiL7z, 2 LT, MilEROMAEnEEOERENE.
TEANDEFEMZ & B ISED B T L EZHL2IZLTH
5, TDOHIAZT, 773V —=TL V) —fERDA
B o T ANETIE, AR EREHRI
T ZMEFEEICE L URADOH 2 RFETIE. B
PEARMME R § 2 AN S5 2R L TS, Th
L BESR A A L TR RZENERO F @G A =
ThRFIE, HEEOEA DML X THON A,
BNZEHERL TS,

ARG TR L REERE OB EET S &
X2, A—FKVL—1F - HFNFVREFEHTB, 2—
RU—b - APy 2&id, I AMHBARE
DR % R E OB BYE IR 5 720 Ol A
Lxnd (KPR (2008))., AKE CTIEFFICHBIFE
KONMFIZEHT 5, BEBERONEIREED
BEPEITM x hud, DENEITETG & sh#E
MNZ ), REERISEOMN Z el sh s,

INE CTHEHEERR 7 73 ) -7 LV R —
fEsROWRIZINT, I—KLb—b - ANF VAL
ORI EH N T a7, Ui L, EHFEIC
o5 TNIE (2008) A, 7 v — F#EETCHON
72T =B EHNT, BREDHINF Y ZAEL . Bik
BAREUOEICHL) fHA TO A REIFE LS K DG
W BZLERLTWDS, F7o, EESHILEOH
K. SHEEAF B RRILED R L0 S 722G pET R,
SOREE=4) VN BRI REEDET L
N = FEFIRI TS Z L2k, BEHLHKTD
TEROIERIFRE AT L. & R BRI AT
LT EEdRH 228, ThRKRYT47 -7
oY a v ENTLTRED AMER 5D 5 Z L %4E
LT3,

ZO7Vr— b= 2OEMZ. SENTIET

LGOI BB H 5720, st 5inTE 52
EThB, UL, FEind, 7y r—MNMIBALD
HDOARENREE 528/ 0WED, YT LeL
OV a VN T ADEE RS B Z LR, ERI &R
FITHH - T B 72912, validity & reliability 23ffEfR
TEBEWIETHS, Zho 2T E720. AR
TiE. JIT (2008) DOFER L NG A, HHET —
2 &L THEET 3,

DFCik, [%HEERE- 773 —-T L VR
V- R¥ERE| AR EEEYYTLELT, H
BEOMRM ST+ —~ Vv AR E T & %R
%, LT, ZEROKATARELERT 5. K
2. [HSEHEE - 77 3D — T LV B ) — AR
ZE R DR & R ARG & OBIER & Mk L
T, JIET (2008) DARFEAHAL LT 5 Z & & fiff
g b,

3. BFEHEERE. J7=U—-TULUFR
U —1ERREHIE

Bl JE A Y% 103 1983 il X i, 1997
FIZBUE I ATV B, ZOEAUT B LB ORE S
DOYEEHMN & LSRR Th 208, F5 12, Hhif
R BN -0 ES A L oEA R TE. 20 4R
BTHTOUBIIROENEEDD, KESEFEL
bTidawn, HEOKEENBREZARS
(CEDAW : Convention on the Elimination of All
Forms of Discrimination against Women) id. &k
DR EREOM SIS NEEAfu A T 5 Z &% 8
HELTHIT TS, 202 L3, BRITH#EKEEL
LM BRT 5, ZoW®mAE, KEOFR&(1EHE
DI % AJREIZ T 5 728012 1991 - 5 JiifT S h T
Wh, L2l s, [HflEEZZEAL TS RER
2002 fF T3 614%ICEEE 5T D, F/2, [HH
EAEBALTWARETH->TE., EBRITFIHZ
TWBENESI LN T LIk & [HRGDFEH
Sl ICEkoTHHLD W EWS BREMMLS . W
PE-BUUCHE S KO RII R < WmPLTET
SRV RN

ZD XKD BHIEDORIGE A S 720128 A & =il
FEAY, 1999 -0 6ot F o 72 [Ha% HEdE KW H]
Bl & [7730— - 7Ly ) —HtEEiuhl
g Thsd, IhHEHLOEMBESEERS, T
Fi & FIE D PR DHLY FH AN B 75 23 & R
LT, ZOMFEH IO A EE5 Z LItk
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D, WEAALREEE REOT . A ETIHWA S 5
(NI - B (2003)) .

(S EREHE | & [773) - 7L
v B —HEBERZEREHIE |1, 1999 1 S hhE -
7273, 2007 FFFEEICIE M H A S [H%  hiar
HEXERERWHIE | &> T3, AHiTIE 1999
25 2006 F-F TIZZE L2 ET. HAaGEZR
SIS I B LT3 % GREE—# L5
) OB, Bl IRBCEZ D R 72D EORE
B iy 5",

LI, RENEOEE MY, ZENIERE.
YRR, 773 - T LV P —KiEgh
KLV EFET. ThEhZ OO HEE—EB L5
EOITHUME LB E AT Y, YL
WCEENEVWEMARN L T B HIZERZ I N
Uy,

Mo & 7z 6L, AR TITRM - KEEZE, SR,
MEE, ANENE. BN - ERBEYE. AE@E. -
C2¥ETH 5. WEHE T, JESGR. S B,
PEXEAT, MW, EWGEfS¥ET. 773U - TL
YU =T A AR R, HIeET
H5, WEZETIVENREZHEEDD, ZDL
S R A A AL, Z 8T L RMEDRITICANN
ERF¥EMIIBOTIE, BMEHEEREEEL 7 7 3
V= TV Y F) —RERELFLEL BN EhD
"5,

DEORENEAWE XS 720D AEAEH
KR DU, FE OB A FHER E > i &
BHETTHD, ThThOEMTRET S LMD

=1

TEAEDS, BAZED NHYE ARG PR TR % 051 25 771
ZEOFY B NAER 2 X)) & 75 5 2z TREME S PART
x5,

2123, Y7L ELTHD B 7ok
M TcoOEEE., ThZholiR s —7 Lt
IR L 728 DTh %, BHliFRAIIMRATIGIC B
DREHBARL TS, ThaR5 L, HSHHE,
773V —- 7LV RP)—REREOOTIE, 2
BODKEETHELIENb» S, 72 PER R
fifi / WMl bb =R 2 W5 &, REMFED TS /S -k v 4
ANEBIN—k Y 24 EDIEDN, EZEBED
FIIZHNRTNENWTZ L2 5, ZHAEIIRE RN
DIEH D EHINE IR RN B EE 8-> T
W Z LT x 3",

4. HFEE. J7=U— - TV RU-5
BEXROKME/IN T+ —<v X

ZHEMAET, TOEMOREN S, LA EHT
2NHRERERS Z L0, BEMEOLD KE A L
AEOENDERATFNS 720, 2—KL—1+ - H
INT V ZAHRMENTIE, ARE T T DR 2 kR (2
AT B EHHIENDE, 22T, REUMEIIBT IR
RO LAMERT 2R, REOT 7 v HEAY
A Z DT b % R 25 bkl OHEFL 123 H L
T, B, ZEHEENZE T 20110 MO, %
HRETHERINEE -7+ ) O/ 2 —
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WSt - 77 30— 7LV B — ik &

x®2. HFHE -

T773I) =702 RN —RELEDHKXTIZDIFE

BEHEA 273)—2L R — 215

%8 FXE X5 FxXE X5 FXE
Bl #a%E (M)
25 percentile 661 253 765 247 710 228
50 percentile 1900 633 1960 637 1930 559
75 percentile 6050 1730 7190 1850 6540 1570
PER (Price Earning Ratio)
25 percentile 26.285 23.846  25.408 24517 25911 23.861
50 percentile 38.817 37.350 38.302 38.795 38.574 38.190
75 percentile 57.990 61.897 61.669 64.920 59.452 64.739
& i/ #RAMLL 2= (Book to Market)
25 percentile 0.4029 0.4081 0.4135 0.3845 0.4080 0.3842
50 percentile 0.5860 0.6337 0.5942 0.6057 0.5887 0.6141
75 percentile 0.8198 0.9896  0.8681 0.9527 0.8423 0.9794

BERTH DRAFHRILRIZEH LT, [RIREHIC
ED KD BHREN, WEROEH T HREN L
DIEAEHRIETdH % ROA (Return on Asset : #8% pEF|
WR) ITHBLCERO»EMRTS

4.1. HEETI

9. ZHMEORMKM N7 + —~ v 2 &2 5HH
T3, REIOKM ST + —~ v 2 &2BGET 51213,
MATBICEET S ) 222y ba— L¢3 0%
Bhb, 774V AGEICHTSINE TOMNK
IZEAURE, BRATGONES R OHEEIIE, TiEEk
DHFERE (N—2), REHE (FREMHRE (market
capitalization) ) . {# fiffi / I fifii Jb % (Book-to-market
ratio) . ELEDOHKRNTIGNISHETH DL EA V2 LD
ADDT 707 8 —PEBELHMERE I TS
W, BHIKG ST + —~ ¥ 2 &34 2 AR 2B W
Ts. UTFD 47728 —-EFL%EMiH4 5 (Fama
and French (1992), Carhart (1997))",

ER, = + 5, xRMRF, + 3, x SMB,
+ B, x HML, + B, xUMD, + ¢,

ZZ ER Tid, REMKELIFZEMRIED O invest-
ment portfolio. RMRF &~ —% v b 22 #%§,
F 72, SMB,. MHL, (& Fama-French factors, UMD;
BEAVELT 724 —EEL TS,

0 investment portfolio & 1. JE2HE 3 TRUR X
NBE— 7+ VA EZEED LT, ZEHMEZETHK
ENDEZAR—- b7+ VA EEHSZREERL TS,
ThbH I OREN, ZERFEDOH ) 2 kAl
Tk —v Y AERTZLicn B,

F3IHEEICHEH L 2R oiLibiit 2" L T
W3, NRETHEFET 1988 45 A2 5 2006 4F 9

A& T8I LT A%ttt 28
EDOEGTNEVEEIROBV 20 TH 3%,

4.2. HEHER

F 9, HfEE IR A 1989 45 H 2 5 2006 -9 H
FTELERELRT S, &40 LUDBEHRIC
LWy A bEBWEE— N7+ OHEER
BT, B8RRI 20 ORI E % 7 « A
PELTREWHEEMREZRL TS, (14N7)F1IZ
) 2 — v OO, (2)5)8)5113 CAPM €
T, 3)6)9FF 4 7 720 8 —FETFTLOHEEMEEAE
FL T3, F 7 (1D203FNL S HEE 2 A
@A77V —-- 7y P —ERE (7)
@I ZHEEE¥EEZNETNRI) - b XAV T
N—TE LIHEERMRERL TS, ZOETLT
d. PEERHAE RS ZEAEORK TR Eh b K-
N7 ) ADOHATRIEEED S, JIEREEEOKRRA T
M X2 ER—1 75V ADOHARNELEE5 W72
DTHBH7-80, KD D 2ZER T o ThHD, Zhid
HEEMBIC I T 2R ERIED, Tith) 27 ## %L
RN M ST + —~v v Z2DEFERL TV
%o
KERTAZ L, 2k, WEHENETIIRER
Rongnny, 773V — - 7LV FY—RETIX
BRICT 7 208 Bt &z, Bl ick
MBI L . KoM OHEEHHIIC 351 5 H AR
FRENTEP 722 L EZRT DL, HHREAD
ZE 7 LN DN, HRAEA - LR L T
EFEZIZ W, 72, ZZTHRIEL TWBDIE%
BREOEWN GRS T + —~ Y ZI2HEAD L.
ZOMEFHER» G X N5 Z &3, i KRR
AL THWIZET LT, Z DK
FHHCHREL 5 B2 T TITHi> T2 e Th
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F3. Kl N7+ — < XD OERKEE

EXLS
Variable Obs Mean Std. Dev. Min Max
L mrt 30932 0.0026 0.0954 -0.9213 1.4026
S mktrf 30932 -1.8510 26332 -8.5572 0.1069
£ smbnk 30932  0.0006 0.0502 -0.1519 0.2204
g hmink 30932  0.0042 0.0268 -0.0943 0.1003
mom 30932 0.6061 0.2392 0.2738 1.4812
mrt 173470  0.0040 0.1296 -0.9086 17.9655
o mktrf 173470 -1.8510 26332 -8.5572 0.1069
"g’ smbnk 173470  0.0006 0.0502 -0.1519 0.2204
©  hmink 173470  0.0042 0.0268 -0.0943 0.1003
mom 173470  0.6061 0.2392 0.2738 1.4812
HEHE
L mrt 11077  0.0031 0.0957 -0.5225 0.8727
S mktrf 11077 -1.8510 2.6333 -8.5572 0.1069
£ smbnk 11077  0.0006 0.0502 -0.1519 0.2204
g hmink 11077  0.0042 0.0268 -0.0943 0.1003
mom 11077 __ 0.6061 0.2392 0.2738 1.4812
mrt 160930  0.0041 0.1297 -0.9086 17.9655
S mktrf 160930 -1.8510 26332 -8.5572 0.1069
"g’ smbnk 160930  0.0006 0.0502 -0.1519 0.2204
o hmink 160930  0.0042 0.0268 -0.0943 0.1003
mom 160930 0.6061 0.2392 0.2738 1.4812
273)—-ILF)—
L mrt 9196  0.0032 0.0961 -0.5538 0.8899
S mktrf 9196 -1.8510 2.6333 -8.5572 0.1069
£ smbnk 9196  0.0006 0.0502 -0.1519 0.2204
g hmink 9196  0.0042 0.0268 -0.0943 0.1003
mom 9196 0.6061 0.2392 0.2738 1.4812
mrt 158631  0.0039 0.1294 -0.9086 17.9655
o mktrf 158631 -1.8510 26332 -8.5572 0.1069
‘g smbnk 158631  0.0006 0.0502 -0.1519 0.2204
©  hmink 158631  0.0042 0.0268 -0.0943 0.1003
mom 158631 0.6061 0.2392 0.2738 1.4812

A mrt F A HRROHRTIHINGEZE, mktrf 12 RMRF=Rm-Rf & L T\ 3%,

x4 1989F5RAHNPS52006F9IRICHITIZEREEFZTEHEEORPMKM/NT + — < > ADEDRE

HEHE 273)—=TLUF)— EXCY
(1) () 3) 4) (5) (6) [€)) (8) (9)
Equal-weighted portfolio
RMRF 0.0003 6.31e-06 -0.0001  0.0001 0.0002 0.0001
(0.0006) (0.0005) (0.0007)  (0.0005) (0.0006)  (0.0004)
SMB —0.3340%%* —0.3707%%* =0.3719%%%
(0.0265) (0.0249) (0.0242)
HML -0.0015 -0.0002 -0.0005
(0.0496) (0.0467) (0.0453)
MOM -0.0011 —0.0124%* -0.0070
(0.0054) (0.0051) (0.0049)
o -0.0011 —-0.0006 -0.0002 -0.0008 -—0.0006 0.0071*% -0.0009 —0.0005 0.0037

(0.0017) (0.0021) (0.0038) (0.0017) (0.0021) (0.0036) (0.0017) (0.0021) (0.0035)
Value-weighted portfolio

RMRF 0.0002 -0.00001 0.00003  0.00002 0.0002  0.00001
(0.0006)  (0.0005) (0.0006) (0.0004) (0.0006)  (0.0004)

SMB —0.3283*++* —0.3664+%% —0.3677x¥%
(0.0260) (0.0243) (0.0237)
HML 0.0083 0.0069 0.0086
(0.0487) (0.0454) (0.0443)
MOM -0.0010 —-0.0123%* -0.0069
(0.0053) (0.0049) (0.0048)
o -0.0009 -0.0005 0.0002 -0.0006 -0.0006 0.0071** -0.0007 -0.0004 0.0037

(0.0016)  (0.0020) (0.0038) (0.0017) (0.0021) (0.0035) (0.0017) (0.0020) (0.0034)
R2(E) 0.0000 _ 0.0009 0.4775 0.0000 _ 0.0001 0.5604  0.0000 0.0005  0.5751
R2 (V) 0.0000 _ 0.0001 0.4745  0.0000 _ 0.0000 0.5662  0.0000  0.0003  0.5779
n 209 209 209 209 209 209 209 209 209

Wl () PIEEMERCEA R L Tvd, * 13 10% THE. ** 13 5% THE., *** 3 1% CHEZ KT,
#: 2 : R2(E) 1 Equal-weighted portfolio D #E%2%. R2 (V) i% Value- weighted portfolio D PE R E & %4,

%, FIBET L2k 512, BEDFEOHEM,» S R T FHREOM ) & — » ZERINHEE L 720H0
&, i & FIE DM SRR 5 NAR) 25 0% #£5TH5, ZHhid, 1999 205 2006 Fx T, %
TER BB ZEAD, Wi LEMRAZA L, &K NEZNOEN S XD DIE 5T 10 4[], HREE—EBIC
JLizeEzro6n3, U Tzl E R e LT, BERITOR)



RS - 7 7 3 ) —

REMIAE LR TH 2", £ITE, BETHhTh
a DRFL. BEMERZE . ERBDIET THE L Tuv
20 773 = TL VR RO X
NEZKR— 7+ ) AOKMST + —< ¥ ZE,
1999 - & 2006 - & BR TR D 13 A THEIZIEDOME
AL oTW5,

4.3. RELEELI—RU—RMHINFVZR

WIS, EHETOHBIZED XS kBB
BRL T D2 EMERT 5, BITIRTREA TN
% & 912, FEROBEAIZ & > THREEBOEFEME S
FozbLTY. BEELPZMENEBD ANELRD
SREAHFLZWE VLI BIET, REENE TR
AR E RIS OE 2 o (B (2005)) . ¥
SHEE, 77 IV — - TL VP R e
EOBBREMHS M 20121F, REEL WD
PR A HBET HBEND 5, BEIEE2 LHIES
HWHRELTET OIS Z LI, BEHOMA T,
ThbbI—KL— L - HNNF VA TH3, ZhiL,
EFERE I LT, MO & RKEO M.
TR E T —FRL — - HNF V2 EORIZIIA
TIPS 5 Z L 2RB L T\ 5, KHEITIE.
=KL — b - HNNF U 2RERET A BRI
SV /3 < ©<R/E 144 < & va ot el ] i B IS S A
L5 TnB ROAICED &S BB LEE5 Z T
5 Dh ik d 5,

TL YR -tk e

feEe T Ik, HEZ K & LT ROA, &%
Buzida vy bu— &K e UTREME O BE) .
AR (REERERE) . K G dE) .
WEBEO . OFEhE) . HEFR O BdiE) .
SRR T CGHEE) AV EY. RS bk
FIE, B RE B BRILE, SRR S bR R,
PEAERER BRI, ARt RE BRI, 2 Ofth
EANFEBRILE, SEREAFE B RILE 2 HiE X 7 4
7= 74 vttt INEEDS-FAME] 5w
o 26 1A AR,
HERBIEEENRIEETH D, HEEMREET I
N RO 2)BFNEAERDRER, (4)5)6)5113¥55%
R NE, (D@9HIET7I)—- TV VF
) —RKEEHOBERE T L TS, £EHZE B
EHOERE DI OO TI SR 5 /R, 4
EEAFEBRRILER ROAICH L THE L E L5
ATWS, ¥, 773V — - TV ) —£KEh
FEIIDOWTE, SEREAF B RILEP AR LB %
5.z2Tnw3,

=KL — b - HNF Y ZOMZETIZ. SHERKRT
FEDDTROEENAFOZ LB EMEh TS
(- HAK (2004) &), SHEREAOBIAST I,
EINERBEEE & DBIfRA R, ES L — TI)E
LTWB R, Tho OB nm< ., S E AR
FORENIRIIIIT 272012, 185 0BT
INEL BB Z PNz Eh T3 (FH

x5 FRMM/INT + — < > ADHEETERER

o HEHE A

J73)—JLURY— ENES

Equal Value

Equal Value Equal Value

1999 0.0049  0.0047
(0.0042) (0.0041)

0.0056  0.0057 0.0093** 0.0092+*
(0.0045) (0.0045) (0.0039) (0.0038)

0.6977 0.6945

0.7621 0.7629  0.7759  0.7753

2000 -0.0011 -0.0008
(0.0044) (0.0044)

0.0100++* 0.0101#¢  0.0042 0.0044
(0.0044) (0.0043) (0.0042) (0.0041)

0.5386  0.5421

0.6556 0.6573  0.6488 0.6552

2001 -0.0017 -0.0012
(0.0048)  (0.0048)

0.0089% 0.0092%  0.0030  0.0036
(0.0050) (0.0049) (0.0047) (0.0046)

0.4682  0.4679

0.5870  0.5913 0.5758 0.5813

2002 -0.0008 —0.0005
(0.0051)  (0.0050)

0.0125%* 0.0126%* 0.0060  0.0063
(0.0051) (0.0050) (0.0048) (0.0048)

0.4293 0.4286

0.5403 05492  0.5314 0.5363

2003 -0.0015 —0.0011
(0.0054) (0.0053)

0.0129%*% 0.0130%*x  0.0061 0.0064
(0.0049) (0.0048) (0.0049) (0.0048)

0.3972 0.3932

0.5607 0.5703  0.5259 0.5298

2004 -0.0021 -0.0018
(0.0053) (0.0052)

0.0121%% 0.0122%+*  0.0054 0.0057
(0.0046) (0.0045) (0.0047) (0.0046)

0.3585 0.3535

0.5495 0.5611 0.5018 0.5057

2005 -0.0079 -0.0074
(0.0061) _ (0.0060)

0.0108% 0.0109%k 0.0014  0.0018
(0.0056) (0.0054) (0.0055) (0.0059)

0.3424  0.3377

0.5115 0.5193 0.4660 0.4673

2006 -0.0097 -0.0092
(0.0061) _ (0.0060)

0.0096  0.0097 -0.0003 0.00003
(0.0061) (0.0059) (0.0057) (0.0056)

0.3642  0.3606

0.4751  0.4789 0.4543 0.4545

n 125 125

125 125 125 125

FL: () WIIEEHEEREAR L T D, * 13 10% THEL ** 13 5% THIE, *** 3 1% THREEERT,

02 RFEOHSHIPERBERL TS,
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FREER

L
ESEs

WFEATiCE 3%

6. 1980 FH 5 1998 FE TCHLEERBEANFT X EDBROIICE T B ECmFHET
ENES HEHAE 73— JLFRJ—
i T ZERE  HEIE F ZERE  HAE T ZERE  BAIE
BEEFRE 0.0386  0.0381 8488 0.0390 0.0388 7458 0.0396  0.0389 7528
e B B (kB 7.4486  1.1540 8488  7.4481  1.1291 7458 75207  1.1609 7528
HEEB D25 (R HfE) 56.8135 17.8640 8488 56.7496 17.6602 7458 57.9079  18.1029 7528
BEFEH (B 39424  0.3384 8488 3.9419  0.3357 7458 39496  0.3411 7528
BEEHD2T HTE) 15.6566  2.6517 8488 15.6516  2.6336 7458 157156  2.6761 7528
R (HEE) 115679  1.2675 8488 11.5682  1.2728 7458 115645  1.2506 7528
BEHLER 0.0000  0.0000 8488  0.0000  0.0000 7458 05666  0.1752 7528
BEiEeRtbE 0.8889  0.1589 8488  0.9008  0.1436 7458  0.8918  0.1537 7528
ERI1I0OKREFLRRLLER 0.4415  0.1337 8488 0.4399  0.1177 7458  0.4410  0.1361 7528
SRR B IRLER 0.3945  0.1414 8488  0.3962  0.1367 7458  0.3947  0.1420 7528
BEEAFOHEE 0.0297  0.0380 8488 0.0298  0.0371 7458  0.0304  0.0386 7528
L FLag ==y Jue:d 0.0171  0.0205 8488 0.0173  0.0209 7458  0.0169  0.0204 7528
ZOMEANFLIRLE 0.2567  0.1542 8488 0.2542  0.1514 7458 0.2578  0.1543 7528
SEEANFLREE 0.0586  0.0709 8488 0.0580  0.0703 7458  0.0592  0.0685 7528
BEEEREE x xﬁa“— 0.1025  0.2920 8488  0.0639  0.2358 7458  0.0522  0.2147 7528
THRIIOKREFEHEEE X ZEAS— 0.0463  0.1367 8488  0.0294  0.1117 7458  0.0231  0.0986 7528
ERMERE T RREL 3R X :«“9*5 0.0491  0.1446 8488 0.0309 0.1174 7458  0.0248  0.1053 7528
REEAFOREEXZESI— 0.0034 00146 8488 0.0023 00127 7458  0.0016  0.0093 7528
SISt EFbLEREXx ZFESI— 0.0011  0.0051 8488  0.0007  0.0039 7458  0.0006  0.0038 7528
ZTOMEAFERRELEE x xga — 0.0250  0.0859 8488 0.0160  0.0697 7458 0.0123 00618 7528
NEGEAFLHEE X ZEAI— 0.0087 _ 0.0351 8488  0.0050  0.0249 7458  0.0048  0.0285 7528

Wl BERNCKRBIER D 59 Y TR LT3,

N

BT 2R T 849 +h, PS5 HEE

Ti3746tt., TrIN—-TL Y

) =T 753 thE A>T 5,

Hl:

RT1. HNF L XEE ESEZEBORER (1989-1998)
CELEE 21K HEHEE J73—TLUR)—
roa (1) (2) 3) 4) (5) (6) @) (8) (9)
ERI0ORBFEHREEE 0.0419 0.0019 0.0481
X ZEHI— (0.0409) (0.0638) (0.0553)
EESmLR 0.0307 0.0308 0.0233
X rvé 5— (0.0195) (0.0256) (0.0313)
0.1300%k 0.1230%x* 0.0748
(0.0372) (0.0511) (0.0583)
0.0210 0.0514 -0.0403
2E (0.0446) (0.0563) (0.0746)
EE#Aﬁﬁgﬁttﬁ 0.1241 0.1069 0.0902
X ZEAI— (0.0845) (0.1195) (0.1235)
%0)11*3,1’%)\?#51%&1 0.0442 0.0127 0.0318
X BEAI— (0.0393) (0.0507) (0.0677)
SNELEANFBIEILE 0.1298%%* 0.096 6%k 0.1188%x
X ZESI— (0.0290) (0.0377) (0.0486)
LRII0OKEBHREEE  0.0152%k 0.0525%x* 0.0150%x
(0.0040) (0.0101) (0.0041)
EEERLE 0.0316%k0k 0.0337s0kok 0.0304s%0k%
(0.0039) (0.0043) (0.0042)
SRMER bR 0.0355%%k 0.0853kk 0.0383%%
(0.0067) (0.0102) (0.0072)
BEETEbRILE 0.05884%* 0.066 134k 0.058 7%
(0.0136) (0.0145) (0.0143)
HIE - E-Eag ey 7 Ja s —0.0436%% -0.0032 ~0.0487%*
(0.0184) (0.0199) (0.0201)
ZTOMEAFLRRILE —0.0190%%* 0.0235%% —0.0230%kx
(0.0070) (0.0102) (0.0074)
SEEANFBRLEER 0.0259%* 0.0621 %% 0.0244%x
(0.0092) (0.0103) (0.0096)
=L -0.0806%** —0.0692%+* —0.0730%k*k —0.0815%+* —0.0688k+—0.0694%k —0.084 2%k —0.0733skk —0.077 2kokk
(0.0048)  (0.0049)  (0.0049)  (0.0051)  (0.0053) (0.0053) (0.0051) (0.0052)  (0.0052)
TERE 0.0249%+* 0.0245%+* 0.0206%+* 0.025%kkk 0.0249%kk 0.0176%+* 0.0317*xx 0.0309%*kx 0.0279%4%
(#a& E T 4E)) (0.0022)  (0.0022)  (0.0022)  (0.0023) (0.0023) (0.0024) (0.0025) (0.0024)  (0.0025)
REEXEH(RHIE) —0.03415k% —0.0328%+* —0.0346%+kx -0.0229% —0.0162 -0.0299%+ —0.0328%k -0.0336%* —0.0349sk*
0.0112)  (0.0111)  (0.0111)  (0.0130) (0.0129) (0.0129) (0.0133) (0.0133)  (0.0132)
REEHO-F 0.0011 0.0010 0.0011 0.0003  -0.0001  0.0007 0.0007 0.0008 0.0009
(xt $hfE) (0.0008)  (0.0008)  (0.0008)  (0.0009)  (0.0009) (0.0009) (0.0009)  (0.0009)  (0.0009)
BEFEH(HHIE) -0.2156%+ —0.2514%kk —0.281 1%k —0.2121%+ -0.2805%+*-0.29074+* —0.1962%* —0.2355%* —0.2495%+
(0.0938)  (0.0934)  (0.0936)  (0.1000)  (0.0992) (0.0993) (0.0987) (0.0983)  (0.0986)
REFHO_F 0.0382*%x  0.0436%x 0.048%%kx 0.0408%*k 0.0510%k* 0.0506%** 0.0335%  0.0400%*  0.0414%*
(xt $hfiE) (0.0175)  (0.0174)  (0.0175)  (0.0186) (0.0185) (0.0186) (0.0184) (0.0183)  (0.0184)
EHIE 0.2674%x 0.2950%kk 0.3977#kk  0.1481  0.2286%* 0.3974%kx 0.1984%  0.2387+k 0.3280%k
(0.1091)  (0.1084)  (0.1094)  (0.1180)  (0.1165)  (0.1172)  (0.1154)  (0.1149)  (0.1162)
_@u) REZRE 0.2423 0.2482 0.2550 0.2402 0.2448 _ 0.2559 0.2560 0.2604 0.2669
z}Z@ S yes yes ves ves yes yes yes yes yes
£HAlE 8488 7458 7528
BEH 849 746 753
() PFEHERE AR L T 5, * 13 10% THRE. ** 13 5% THE. *** 13 1% THREEXT.
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LTS 5, 8 ICAdBHGNZ ALK L 72,

HeE T, EERfEE Th D, HEkEREE
9ITNT, (L2)I3FNTZERZEAE, (4)5)6)5]i13
FHeEZEAAZE, (D8N9FIET 7 IV —- TV VU F
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WSt - 77 30— 7LV B — ik &

*8 HFME. T7IV-TL 2R -EREEERBOBRO ST ORKIRERET

EXES HEEE J75)—JLUR)—
T T ZERE  EAE T Z2ERE  EAE T Z2EFE  HAHE
EEZIFES 0.0446 00774 7728 00423  0.0760 6701 0.0466  0.0801 6865
X B H (xthiE) 7.1925 1.2391 7728  7.2096  1.2050 6701 7.2588  1.2503 6865
REEEHDO ZF (B 53.2671  18.1339 7728 53.4295 17.8028 6701 54.2536  18.4021 6865
BEFHCHE) 4.0368 0.3524 7728 40359  0.3573 6701  4.0309  0.3541 6865
BEEHDOZF (R EE) 16.4197 2.7842 7728 16.4164  2.8238 6701 16.3733  2.7857 6865
HEX BT FE (F5iE) 3.6719 0.0799 7728 36701  0.0796 6701 3.6735  0.0797 6865
EXEBTHFR D ZF (RTHE) 13.4892 0.5820 7728 134760  0.5795 6701 13.5008  0.5811 6865
BAR/FE LR 0.2472 2.0774 7728  0.2429  2.1938 6701 0.2649  2.2026 6865
afE/sE LI 0.8140  3.1783 7728 07251  1.6909 6701 0.8357  3.3127 6865
LHRIIOKREEREEEE (t—(t-1))  -0.0042  0.0786 7728 -0.0039  0.0789 6701 -0.0024  0.0775 6865
BEESREEE (t-(t-1)) -0.0022  0.0821 7728 -0.0020  0.0847 6701 -0.0023  0.0721 6865
SRR B IRLLER (t-(-1)) 0.0348  0.1335 7728 00346  0.1337 6701  0.0348  0.1338 6865
SES RO E (t(t-1))  -0.0366 0.1416 7728 -0.0355  0.1419 6701 -0.0374  0.1416 6865
ZTOMEAFEREEE (t-(t-1)) 00232 0.0943 7728 0.0229  0.0942 6701  0.0230  0.0945 6865
BREEAFOHEE (1) -0.0005 0.0355 7728 -0.0008  0.0349 6701 -0.0006  0.0365 6865
SEFEANFSHEE (t(t-1))  -0.0133 0.1197 7728 -0.0130  0.1205 6701 -0.0110 0.1186 6865
1999 KA 3— 0.1112  0.3143 7728 01112  0.3144 6701 01111  0.3143 6865
20005 RS 32— 0.1112  0.3143 7728 01112 03144 6701 01111  0.3143 6865
2001 FERAI— 0.1112 03143 7728 01112 03144 6701 01111 03143 6865
2002 KA Z— 0.1112 0.3143 7728  0.1112 03144 6701  0.1111 0.3143 6865
2003 RAI— 0.1110  0.3142 7728  0.1110  0.3142 6701 0.1110  0.3142 6865
20045 KA Z— 0.1110  0.3142 7728  0.1110  0.3142 6701 01110  0.3142 6865
20055 KA Z— 0.1112  0.3143 7728  0.1112  0.3144 6701 0.1111  0.3143 6865
2006 KA Z— 0.1112  0.3143 7728 01112 0.3144 6701 01111 0.3143 6865
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FRER S E IR S35

+=0. WEHE T773

=7 L2 R —RREEROFE E ORRK

HWERBAZE %Y WEHEHE IJ7I)—JL2RY—
EERIEE a (2) (3) 4 (5) (6) @) (8) (9)
REA I— X 19994F 0.000002  0.0034 0.0078 0.0037 0.0072 00006 -0.0014 0.0004  0.0086
(0.0070) ~ (0.0068)  (0.0139)  (0.0085) (0.0084) (0.0185) (0.0103) (0.0101) (0.0184)
REH T— x 20004 -0.0031 0.0014 -0.0053  0.0016  0.0065 0.0005 -0.0069 —0.0036 —0.0064
(0.0070) ~ (0.0068)  (0.0073)  (0.0086) (0.0084) (0.0089) (0.0104) (0.0101) (0.0108)
REA T— x 20014 -0.0058  -0.0013 -0.0058 —0.0004 0.0046  0.0007 -—0.0095 -0.0065 —0.0087
(0.0070) ~ (0.0068)  (0.0071)  (0.0086) (0.0084) (0.0088) (0.0104) (0.0101) (0.0105)
REA T— x 20024F 0.0011 0.0055 0.0019 0.0087 0.0135 0.0105 -0.0044 -0.0018 —0.0032
(0.0071)  (0.0068)  (0.0071)  (0.0086) (0.0084) (0.0087) (0.0105) (0.0101) (0.0105)
REA T— x 20034 0.0021 0.0061 0.0018 0.0102 0.0149% 00110 -0.0045 -0.0027 -0.0041
(0.0070) ~ (0.0068)  (0.0071)  (0.0086) (0.0084) (0.0087) (0.0103) (0.0101) (0.0106)
REH T— x 20044F -0.0005  0.0047 -0.0016  0.0064 0.0123 0.0058 -0.0054 -0.0018 —0.0044
(0.0072)  (0.0068)  (0.0073) (0.0087) (0.0084) (0.0089) (0.0105) (0.0101) (0.0107)
REA T— x 20054 0.0014 0.0048 -0.0005 0.0158% 0.0198%¢ 0.0143 -0.0144 -0.0119 -0.0139
(0.0070) ~ (0.0068)  (0.0073)  (0.0085) (0.0085) (0.0088) (0.0104) (0.0102) (0.0109)
REH T— x 20064F -0.0008  0.0032 —-0.0028  0.0213%* 0.0255%** 0.0194%* -0.0280%%+—0.0248%* —0.027 6
(0.0070) ~ (0.0068)  (0.0073)  (0.0087) (0.0084) (0.0089) (0.0104) (0.0102) (0.0107)
EHIT0ORFFEHREEFTRDZE 0.0548%* 0.0645%* 0.0448
X REHLZ— (0.0260) (0.0285) (0.0463)
EESRMLEEDE 0.0041 -0.0240 0.0067
X REHLZ— (0.0382) (0.0485) (0.0585)
SRR LRLEEDE -0.0573* -0.0378 -0.0148
X REHLZ— (0.0334) (0.0420) (0.0531)
BEEAEbHLEEDE 0.0077 0.0014 0.0342
X RELZ— (0.0571) (0.0622) (0.1150)
AHFESHFbHLEEDE -0.0178 -0.0087 0.0164
X REHLZ— (0.0293) (0.0367) (0.0475)
ZDEAFLRLEEROE 0.0494 0.0981% 0.0138
X REHLZ— (0.0409) (0.0517) (0.0619)
NEEAFLRLEEDE 0.0377 0.0557* 0.0168
X REHLZ— (0.0248) (0.0309) (0.0397)
ERIIOKFL#REFEDZE 0.0067 0.0007 0.0109
(0.0071) (0.0070) (0.0076)
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AROHBIE, IV A2 VT4 ) —TARELRT 2F v F 2 L (FE67 1289-93 4. 1303-9 4F) O 3
HARTHDHT 7T 45 EA (Codex Vaticanus Graecus 2219) 1ZEE L BAR L 2814, 14 oY 57 4
VHEDONIZEZ DB ZETHD, TEAFVFRARZEF VT 4 VRHOBEES L 2D 57 4 L 5diEE
ELTDAELT, EINARBOFEXFLLTEHONS, U7 T4 7 VERIZOT &) L+ 2D
L LTOUBEATAEARDI B, 8-> 8L OHFMANGEL., & > & &P UTHOL L 72 & HEHI X h,
WDOEFOAD ML ENBZEARE L CIME—DEDTH D, ARETAHFTZX - AT 4 AR=ZF T
O -2 IT7 28057 14 OFEL LR ADK L 7zilibE RO aHricg L D&, w774 A VER
1310 AR VLR, L EDEFT Y Fu=a 2 2 1 (WG 1282-1328 4E) Ol 4 b5 4 2D
FTORAMBEIN 2T - FBHEEDOT — A TEMRT 5 & e LTHES Rz, &0 gl iR
5,

The Chora as an Archive: In Search of the Place of Codex Vaticanus Graecus 2219

Hiroyuki HASHIKAWA

Abstract

This article aims to determine in fourteenth-century Byzantine society the place or location which was closely
related to Codex Vaticanus Graecus 2219, the extant principle manuscript of the letter collection of Patriarch
Athanasios I of Constantinople (1289-93, 1303-9). Athanasios is known not only as an idiosyncratic reformer of
Byzantine church and society but also as an energetic letter writer. It is assumed that the manuscript, which con-
tains the largest number of letters among those that can be categorized into his letter collections, was created
initially from the archetype and is a unique one that consists only of his works—mostly letters and some sermons.
Based on a reading of the writings of such leading intellectuals of the fourteenth century as Theodoros Metochites
and Nikephoros Gregoras, this article concludes that Codex Vaticanus Graecus 2219 was created by a scribal cir-
cle of Constantinople in the mid- or late 1310s to comprise an archive that Theodoros Metochites, the then prime
minister of Emperor Andronikos II Palaiologos (1282-1328), could attach to his renowned and magnificent
library of the Chora monastery (present-day Kariye Museum). Metochites completed the restoration of the monas-

tery in 1321, decorating the church with fine mosaics and frescos.
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ZOHNZER., Tabb. 24 BEEMOMH ) X223 3% TH D, F O FIIIIEHEDOIS] %
Bz [REEGHR] ORELRH 5, HOE BT M Th 5 [FEHY | (SRR 2 fAA A 72
[ |, [REREER ] OFREL 50 Bee IR U TR R iBRE 2 R T 2 Tl & £ 5,
BEH ) 2 4 & WRE)§ 5 AT O RAARIZIRAN O FUR T & 2 AR EREICHAEL . 4 =7 2 b 7 OffEE
DZTELEGD) XL EHEL TS, EH, WK 2EHEE TR S22 %2%)., e bO
WERVARE IS ATRE A BEH VU X AR 75 1L NIL TOMRIHAEA TE T3, it E TICEM X%
BRIZE B &, MmRHEIR AL &2 &, VX LDENMPERBEZZEL 7 — 28 PR LIZZ N &6 »
IZ&NDODH %, AFTIE, RITORELZ AR SERY XA FRIEEH Y X4 DOFEIZ OV TS 5.
512, KESEMEO—3RIZ DN TN S Z & T, BEERIZ DO TORBRAEFR DO IR & SR O RRGHIZ D0
TORHEIZEKRT S,

Biological rhythm and chronopharmacology
—Perspective for chronotherapy—

Yoshikuni Edagawa, Takahiro J. Nakamura

Abstract

Almost all organisms living on the earth display their rhythms in some way. It is speculated that these rhythms
have been produced by planetary movements such as the earth’s daily rotation and earth’s yearly revolution
around the sun. Several rhytmicities have been observed in human physiology and disorder since the 19th century,
and the mechanisms have been also well-researched. The development of “chronotherapy” which features the tim-
ing of medication promotes the progression of research for the daily rhythm that is “circadian (around 24 hrs)
rhythm.” “Chronopharmacology” involves both the investigation of drug effects as a function of biological timing
and the investigation of drug effects upon rhythm characteristics, which provides information for the optimal
treatment method for disorders. The primary circadian “clock” in mammals is located in the suprachiasmatic
nucleus (SCN), a pair of distinct groups of cells located in the hypothalamus of brain. The SCN synchronizes
many physiological rhythms like a conductor of an orchestra. Mammalian clock genes have been found in the past
decade and the molecular mechanism of circadian clock function is becoming evident. Also, most recent findings
have revealed that the disturbance of circadian clock triggers several kinds of disease including obesity and diabe-
tes. Here, we review the general mechanisms of the circadian clock system, describe recent findings that relates
chronopharmacology, and chronotherapy and address the importance of circadian rhythm and future directions for
chronotherapy.
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Internet Applications for Endangered Languages:
A Talking Dictionary of Ainu

Anna Bugaeva

1. Introduction: endangered languages
and language documentation

There are an estimated 6,900 languages spoken in the
world today and at least half of them are under threat
of extinction. This is mainly because speakers of
smaller languages are switching to other larger lan-
guages for economic, social or political reasons, or
because they feel ashamed of their ancestral language.
The language can thus be lost in one or two genera-
tions, often to the great regret of their descendants.
Over the past ten years a new field of study called
“language documentation” has developed. Language
documentation is concerned with the methods, tools,
and theoretical bases for compiling a representative
and lasting multipurpose record of languages. It has
developed in response to the urgent need to make an
enduring record of the world’s many endangered lan-
guages and to support speakers of these languages in
their desire to maintain them. It is also fueled by
developments in information and media technologies
which make documentation and the preservation and
dissemination of language materials possible in ways
which could not previously be envisioned. The roles,
needs and rights of language speakers and communi-
ties are also of central concern (http://www.hrelp.org/).
A number of the world’s famous universities have
recently developed dedicated language documentation
programmes and the supporting digital archives for
preserving the data on endangered languages. A key
role in these activities belongs to the Endangered Lan-
guages Documentation Programme (ELDP) of School
of Oriental and African Studies (SOAS), University of
London. ELDP was established in 2004 with a com-
mitment of £20 million from Arcadia Trust to
document as many endangered languages as possible

and to encourage the development of relevant skills
across the world. Since then ELDP has offered up to
£ 1 million in grants each year for the documentation
of endangered languages across the world.

2. Internet applications for endan-
gered languages: digital archiving
vs. dissemination of digital materi-
als via the internet

ELDP works in close cooperation with the Endangered
Languages Archive (ELAR) which is a state of the art
digital endangered language archive which catalogues,
stores and makes accessible the documentations and
descriptions of endangered languages resulting from
the work of research grantees, students and others.
ELAR at SOAS now has language documentation
materials on over 70 endangered languages throughout
the world and is expecting materials from at least 80
other ELDP-funded grantees; the present total data is
about 8 TB in about 100,000 files including audio,
video, transcriptions and other texts. ELAR aims to:
* provide a safe long-term repository of language
materials
e enable people to see what documentation has
been created for a language
e encourage international co-operation between
researchers
* provide advice and collaboration (http://www.
hrelp.org/archive/).

Although, typically, a digital archive such as
ELAR will provide World Wide Web access to a cata-
logue of materials (http://elar.soas.ac.uk/) and, where
appropriate, access to materials themselves, it should
be emphasized that archiving is generally an entirely
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different process from dissemination of digital materi-
als, typically via the World Wide Web (=internet
publication):

« archived materials are typically more compre-
hensive than would normally be published on
the World Wide Web

« typically, web-based materials have no guaran-
tee of preservation

e archives contain some materials that are not
currently publishable due to sensitivities but
may be important for future revitalisation of the
language, or research of various kinds (http://
www.hrelp.org/documentation/whatisit/#11).

In this paper, | will focus on my ELDP-funded project
“Documentatation of the Saru dialect of Ainu”
(2007-2009) IPF0128 (headed by A. Bugaeva) http://
www.hrelp.org/grants/ and particularly on “A talking
dictionary of Ainu” as one of its major outcomes.

3. Ainu: background and current state

3.1. Genetic and dialectal profile

The genetic affiliation of the Ainu language is
unknown. In the past, the Ainu (the self-name mean-
ing ‘person’) occupied not only Hokkaido but also a
considerable part of the Island of Honshu until the
middle of the 18th century, the Kurile Islands until the
beginning of the 20th century, the southern part of
Sakhalin until the middle of the 20th century, and the
southern part of Kamchatka. The three primary divi-
sions are geographically based, and distinguish

Figure 1.
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between the dialects once spoken on Hokkaido,
Sakhalin, and the Kurile Islands. Sakhalin and the
Kuriles form part of the Russian Federation today,
with Southern Hokkaido being the last autochthonous
location of native speakers.

The Hokkaido dialects can be roughly divided
into Northeastern (Northern, Eastern, and Central) and
Southwestern (Southern and Southwestern) groups,
which are further subdivided into local sub-dialectal
forms (see Hattori 1964:18).

3.2. Sociolinguistic situation

Ainu was a spoken language until the 1950s; now all
the Ainu speak Japanese in everyday life. The exact
number of the Ainu is unknown because questions
about ethnicity are not included in the Japanese cen-
suses. According to the survey of actual living
conditions of the Ainu held by Hokkaido Government,
Department of Health and Welfare in 2006, the num-
ber of people on Hokkaido who identified themselves
as Ainu was 23,782, which is probably only a half of
the real number. There is also a considerable Ainu
population on Honshu Island concentrating mainly in
the Kanto area (about 10, 000); thus the overall num-
ber of ethnical Ainu in present-day Japan is likely to
reach 100, 000.

In the beginning of the 20" century, the Ainu
experienced severe ethnic and linguistic repression
from the state which led to the rapid abandonment of
language and its eventual loss by succeeding genera-
tions of the Ainu.

However, the attitude of many Ainu towards their

Map of Hokkaido.
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native culture and language has changed to positive
after the official adoption of “The Law for the Promo-
tion of the Ainu Culture and for the Dissemination and
Advocacy for the Traditions of the Ainu and the Ainu
Culture” (1997) and the official recognition of the
Ainu as the indigenous population of Hokkaido
(2008).

Established in accordance with this law, was the
Foundation for Research and Promotion of Ainu Cul-
ture which is, among other promotion activities, running
fourteen Ainu language schools across Hokkaido in all
regions with a high concentration of Ainu population
and one school in Tokyo at the Ainu Cultural Center.

3.3. Previous description and research of
Ainu

More than a century has passed since linguistic
research of Ainu was begun, and this research has pro-
duced a few comprehensive dictionaries: Batchelor
(1938), Chiri (1953, 1954 and 1962), Hattori (1964),
Nakagawa (1995), Tamura (1996), and Kayano (1996),
several Ainu grammars of Sakhalin (Murasaki 1979),
Saru (Kindaichi 1931; Tamura 1988), Horobetsu (Chiri
1936), Shizunai (Refsing 1986) and Chitose (Bugaeva
2004; Satoo 2008) dialects and a few articles on some
grammatical phenomena. Yet, none of those grammars
is complete, as we are still at a rather early stage of

Ainu research.

Ainu was not a written language, but the Ainu
folklore is extremely rich. Many Ainu texts were
recorded by Japanese (K. Kindaichi, S. Tamura, K.
Murasaki, H. Kirikae, H. Nakagawa, T. Satoo, O.
Okuda and others), Ainu (Y. Chiri, M. Chiri, S. Kay-
ano), English (J. Batchelor), Danish (K. Refsing), and
Russian (N.A. Nevskij, A. Bugaeva, M.M. Dobrotvor-
skij, B. Pilsudski - the last two of Polish origin)
scholars in Latin, Cyrillic and Japanese (katakana)
alphabets. In fact, Ainu is a relatively well-docu-
mented language to be compared with other
endangered languages, however, it should be empha-
sized that very rarely are Ainu texts also accompanied
by the audio files (the exceptions are Tamura (1984...
2000), Kayano (1999), Bugaeva (2004) and some oth-
ers). Therefore, generally, there is a very strong
demand for Ainu texts of a ‘new generation’, i.e. fully
glossed and annotated texts with both Latin and
katakana transcriptions of Ainu, Japanese and English
translations and attached audio and video files.

4. ELDP-funded project “Documen-
tatation of the Saru dialect of Ainu”
(2007-2009) IPFO128 (headed by
A. Bugaeva)

In my ELDP project | proposed to create a digital cor-

Figure 2. Photograph of Mrs. Kimi Kimura (1900-1988).
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pus with an easy web-access to Ainu data for linguists
and for the members of Ainu community who over the
last few years, have been experiencing a new sense of
self-identity and are now in the process of reviving
their culture and language (http://www.hrelp.org/
grants/projects/index.php?projid=124).

Within the project, firstly, | was concerned with
the creation (in cooperation with Prof. Nakagawa,
Chiba University) of a digital web-accessible corpus
which will consist of the previously unpublished audio
recordings of Ainu folktales (genres uweperker ‘pro-
saic folktale’ and kamuy yukar ‘divine epic’) of the
Saru Ainu dialect (South Hokkaido) which Prof. Nak-
agawa personally recorded in 1977-1988 with a very
talented speaker and story-teller, Mrs. Kimi Kimura
(1900-1988, born at Penakori Village, upper district of
the Saru River) whose proficiency in Ainu consider-
ably surpassed that of Japanese. The total recording
time of the Ainu folktales (running text) to be depos-
ited at the digital archive is about 7 hours (Nakagawa
and Bugaeva, forthcoming at http://lah.soas.ac.uk/
projects/ainu/). Importantly, the processing of these
“old Ainu texts” would not have been possible without
consultations with available native speakers of Ainu
and it was probably our very last chance to produce an
adequate reliable documentation of Ainu.

Secondly, the project was aimed at collecting all
possible kinds of “new Ainu texts” with all available
speakers. Although it was possible to collect some
new folktales, the collection of conversational Ainu
data appeared to be problematic due to the geographi-

cal location, older age and poor health condition of
speakers, which made me propose the following sub-
stantial changes in original documentation project.

5. Documentation with revitalization in
mind: “A talking dictionary of Ainu”

5.1. Origins, aims and primary assets of the
project

In November 2007, | attended the 11" annual Ainu
speech contest at the town of Shiranuka, Hokkaido.
Here, | experienced a high level of presentations in
Ainu and a community passion for learning the lan-
guage, and at the same time recognized a very strong
demand for Ainu conversational audio recordings
because most previous Ainu documentation focused
on recording folklore texts. For this reason, | decided
to divert some funds from my ELDP project to support
revitalization efforts through production of web-acces-
sible materials of conversational Ainu. This was
supported with joint efforts by the members of the
Ainu community.

The aims were, firstly, to produce an easy-acces-
sible and easy-usable multimedia with audio materials
of conversational Ainu in order to meet the actual
needs of the community as a primary audience and,
secondly, to additionally provide the linguistic com-
munity with the underrepresented conversational Ainu
data that is accountable for further linguistic analysis.
It is obvious that there are basic differences in the
structure and degree of complexity between colloquial
genres of Ainu and folklore, mainly poetic, genres of
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Figure 3. Book Cover of Ainugo kaiwa jiten [Ainu conversational dictionary].
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Ainu.

As mentioned, collecting entirely new conversa-
tional Ainu data has been difficult, so | have selected
an available written source as primary asset, namely
Jinbo, K. and Kanazawa, S. (first edition: 1898)
Ainugo kaiwa jiten [Ainu conversational dictionary].
Tokyo: Kinkoodoo Press (278 pp).

The dictionary was compiled by Shoozaburoo
Kanazawa a postgraduate in linguistic studies at Tokyo
University, with the supervision of Prof. Kotora Jinbo,
a geologist actively promoting research on the Ainu
language. Kanazawa visited Hokkaido about four
times between 1895 and 1897, for a total of 150 days.
The dictionary was compiled by selecting only com-
monly used words. Prof. Kotora Jinbo writes: “I have
read this book extensively and added some notes and
suggestions, allowing me to add my name to the cover
of this dictionary.” (Jinbo and Kanzawa 2001: 1) The
dictionary contains 3,847 entries, i.e. conversational
phrases or words, and most of them presumably
belong to the Saru dialect.

5.2. Shortcomings of the primary asset of
the project

As the primary author Shoozaburoo Kanazawa notes,
“there are many shortcomings. | was not able to spend
much time in the editing process, and many word
arrays are probably broken up. | eagerly expect correc-
tions which may be made later.” (Jinbo and Kanzawa
2001: 1) Indeed, there are many transcription mistakes
and misinterpretations, and the orthography of Ainu

(with Latin alphabet) and Japanese is far too outdated.
This makes this precious source on conversational
Ainu absolutely incomprehensible for the Ainu com-
munity members. The dictionary style follows the
German Meyer’s Sprachfuher, and functions as both a
dictionary (Japanese translations are listed in the kana-
alphabetical order) and conversation phrase dictionary.
When using as a conversation phrase dictionary, the
user must find the topic of conversation from the
index, however, it appears that half of the words are
omitted from the Topical index.

5.3. Actual tasks and workflow

This project was started with the help of Mrs. Setsu
Kurokawa (85), a good speaker of Saru dialect (Nuki-
betsu).

Together, the following tasks were completed:

- Typing original content (Ainu and Japanese
translations) of the dictionary into a database.

- Correcting original Latin transcriptions and
translations and adding them to the database.

- Preparing katakana transcriptions of Ainu for
community members and adding them to the
database.

- Making Ainu recording of the dictionary.

- Cutting the audio files cut into separate entries
(3847 pieces).

- Making English translations.

- Transcribing the recordings of Mrs. Setsu Kuro-
kawa as if they were completely new texts, since
actual utterances deviated considerably from the

Nukibetsu, 7 September 2008.
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¥ref 2196
Yor-ft-j EZ»n 5Kz
¥or-tx Nak wa ek?

¥tx hunak wa e= ek?
¥mb hunak  wa e= ek
¥ge where  from 2SG.S=come.SG

¥ps n.interr  conj  ppx Vi
¥ft-e Where did you come from?
¥kana 7745 U IT=x457
Ywj EZ2 ~»56 Hik k3
¥ps-j [%EM] [ksBh] [A#2] [A]
¥ft-j BIXEI»LSKAD?
¥tp-j RIE

¥shtp-j £Z

¥tp-e Question and Answer
¥sbtp-e Where

Japanese translation as in Ainugo kaiwa jiten (original text used)
Ainu transcription in the Roman alphabet as in Ainugo kaiwa jiten (original text used)
Ainu text by Setsu Kurokawa (Latin transcription)
Morphological boundaries
Morpheme-to-morpheme interpretation
Categorization of parts of speech (English)
English translation
Ainu language (katakana transcription)
Word-to-word interpretation (Japanese)
Categorization of parts of speech (Japanese)
Modern Japanese translation
Topic categorization (Japanese)
Sub-topic categorization (Japanese)
Topic categorization (English)
Sub-topic categorization (English)

Figure 5. An example of data in Toolbox.

original dictionary: Mrs. Setsu Kurokawa often
corrected mistakes in the original; see Figure 5,
cf. ¥tx and ¥or-tx lines, note a grammatically
correct obligatory use of the person-number ver-
bal cross-referencing prefix e= <2SG.S> in ¥tx
and a use of the different interrogative particle
hunak ‘where’ which are abscent in ¥or-tx.

- Transferring all the data from Excel into Tool-
box", interlinearization and annotation of Mrs.
Setsu Kurokawa’s recorded texts in Toolbox.

- Undertaking an additional fieldtrip for consult-
ing on the meanings of some unclear entries.
Investigating the history of the dictionary com-
pilation.

- Assigning all entries to the preexisting Topical
categories/subcategories and creating new Topi-
cal categories/subcategories.

5.4. Evaluation and evolution of the project
Key issues for developing multimedia included:

- the importance of input from community at all
stages of the project and possible interim and
final evaluation by the community members;

- the importance of hiring a programmer experi-
enced or willing to develop multimedia for
endangered languages: inviting David Nathan
(SOAS, University of London), a media pro-
grammer with a background in linguistics, to
cooperate with the project;

- “do not attempt to make a significant multime-
dia product without a graphic designer.” (Nathan
2004: 158)

In the beginning, a tentative multimedia product
“Ainu morning talk” which draws upon a piece of my
Toolbox data and the respective audio recordings by
Mrs. Setsu Kurokawa was prepared and presented to a
group of Ainu community members studying Ainu.

Strong positive reactions and valuable feedback,
as well as kind words of encouragement, were
received. Ainu community members suggested that |
should also provide for Ainu phrases a word-to-word
interpretation in Japanese, categorization of parts of
speech and modern Japanese translations.

5.5. Outcome

As an outcome of the ELDP project a web-accessible
Ainu-Japanese-English conversational dictionary (A
Talking Dictionary of Ainu: A New Version of
Kanazawa’ s Ainu Conversational dictionary [ 7
& 7 4 XEERFI—Wr i SV T A X EE 2R
Hi]) has been created in collaboration with Japanese
co-editor Shiho Endo (Chiba University) and program-
mer David Nathan (ELAR director, SOAS, University
of London) and with an art input of the Ainu commu-
nity, i.e. web-design by Tamami Kaizawa and
photography by Koichi Kaizawa; released in June
2010.

The Web dictionary has two possible views:
Community View with katakana transcriptions of
Ainu, a word-to-word interpretation in Japanese, cate-
gorization of parts of speech in Japanese and modern
Japanese translations for the Ainu community as a
major target audience and Linguist View with the
information about morphemic boundaries, glosses,
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LICEPA AEREN
~PARB TR THOVEEE~
GO

Figure 6. A screenshot of the tentative multimedia product “Ainu morning talk” made by Anna Bugaeva and David
Nathan at the Documentary Linguistics Workshop (Tokyo University of Foreign Studies, 9-13 February
2009) and its evaluation by a group of Ainu community members who attend advanced Ainu classes held
by Prof. Nakagawa (Ainu Cultural Center in Tokyo, 28 February 2009).

Toolbox data

convert

g

XML

j

XSLT
(sclection rules A

for content)

CSS

view format (Community view — community members)

view format (Linguist view — linguists)

Javascript CSS
(switch view)

Figure 7. Architecture of A Talking Dictionary of Ainu: A New Version of Kanazawa's Ainu Conversational dictionary
BEMET7/ XEHA R £FR7 A XESEEH]
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parts of speech and English translations for linguists,
see Figure 8, cf. Figure 5. Almost all entries are
accompanied by audio files recorded with the speaker

of Ainu Mrs. Setsu Kurokawa.

A Talking Dictionary of Ainu has been deposited
to the archive (ELAR) for a safe long-term preserva-
tion (http://elar.soas.ac.uk/) and disseminated via the
internet for enabling easy assess to the language mate-
rials by Ainu community and linguists (http://lah.soas.

ac.uk/projects/ainu/).

In addition to the internet dissemination, we are
also planning to publish with Hokkaido Kikaku Sentaa

PREH A AT 3%

a paper edition of the dictionary with a CD-ROM to
facilitate its use by those community members who
live in remote areas and do not have internet access.
The Ainu language materials will provide an
important and irreplaceable resource in the future for
Ainu community members who want to find out more
about their heritage, and for linguists and other
researchers who want to understand more about the
diversity of human knowledge and experience.

6. Concluding remarks

- The idea of “a talking dictionary” is not new (e.g.

| Community view

/

N

| Linguist view |

N

BRECHORED 7 ) "Where did you come from?*

Kuani anakne toi-ta guru ku ne ruwe ne; toani wa ek. Kuani anakne toi-ta guru ku ne ruwe ne; toani wa ek.
o kuani anakne toyta kur ku= ne ruwe ne. 2195 okum anakne  toyta kur ku= ne  ruwe ne.
D?‘ ?'J'n* 8 by h=F /o1 % anak-ne toyta kur  ku= ne ruwe ne
YF5d A DL ~Th3 Tk THd 15G.S-exist SG-thing/person TOF' COP earth-dig person 1SGA= COP INFREV COP

[f't:S) [2I87) (8] (8] [AE] [fe) (Fe2] (1) pm vi n ppx M  mmz M
MELA BT, ) Tam a farmer/peasant * ‘lam a farmer/peasant ’ WLE&'E'!C{"(‘? J

EThRt ETHERI 2196

Nak wa ek? Nak wa ek?
hunak wa e= ek? 2196 hunak wa e= ek?
Dﬂi?’gi}:n? hunak wa e= ek

where from 25G.S= corneSG

[S#rE1) (k88H] (A (B1) ninterr conj ppx

Wleredidyouml‘rom? TBRECHEFED? )

Pipausi kotan or wano k= ek.

ifﬂ'bv :}Su Fann/ '79(9-19)
ENS 6T~

[Ea} [7&1 [{zE] GSWJ} (Mﬁ} (8]

eIt U, | "l came from the village Pipausi.*

2197

- DOBDFLE o

... wano K'ek.

Pipausi kotan or wano k= ek.
Pipausi kotan or  wa-no ku= ek
Pipausi vilage place from-ADV 1SG.S= come.SG

ppn N nl pp vi
‘I came from the village Pipausi.’ [/ maiELE, |

Figure 8. Screenshots of A Talking Dictionary of Ainu: A New Version of Kanazawa's Ainu Conversational dictionary

EEMET7M XEE

TH—IIR  2FAR7 1 XEBREEEH] (http://lah.soas.ac.uk/projects/ainu/)
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Hercus and Nathan 2002) since such dictionar-
ies have already been developed for some
endangered languages of Australia?, Pacific”,
North America*' and Asia®’. However, it is defi-
nitely a first attempt of this kind for Ainu.

The project emerged as a direct response to a
strong demand for Ainu conversational materi-
als in the Ainu community which is now in the
process of revitalizing its language and culture.
“Multimedia projects are typically more time
consuming and expensive than other activities”
(Nathan 2004: 156). However, it was chosen
here because multimedia provides the most
effective way to mobilise language materials via
the internet. In my paper, | have shown how a
large-scale (3,847 entries) multimedia product
may possibly be created in two years.

Not only communality’s initiation but also its
support and ongoing participation are important
for the success of a community-oriented project.
Working together with an Ainu language consul-
tant Mrs. Setsu Kurokawa, | was able to revise
and give new life to old but very precious mate-
rials which were otherwise incomprehensible to
a broad audience because of outdated transcrip-
tions and orthography in Japanese translations
and because of numerous misinterpretations.
The fact that Mrs.Setsu Kurokawa’s productive
skills in Ainu considerably surpassed my expec-
tations proves that it is never too late to give
your fieldwork another chance in the case of
moribund languages!

NOTE

(1) Toolbox is a data management and analysis computer pro-
gram (software) for field linguists. It is especially useful for
maintaining lexical data, and for parsing and interlinearizing
text, but it can be used to manage virtually any kind of data.

(2) Yuwaalaraay at http://lah.soas.ac.uk/projects/gw/

(3) Khinina-ang Bontok (Philippines): http://htq.minpaku.
ac.jp/databases/bontok/

(4)  http:/lwww.nativeweb.org/resources/languages_linguistics/
native_american_languages/and especially Lenape (Dela-
ware, USA) http://www.talk-lenape.org/

(5) Yami (Taiwan) at http://yamibow.cs.pu.edu.tw/
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— YO OEMFOEFIREZERANTD —

Z =S N

2 B
v ukPkowEtll (MQM) 2FEBIL, A4 OFELHIE SRR, BT OFET =TI
BMAR L ESES D2, ZTOERMEZMIAL LS LI RAPN AR TITbDN TS, HADKR TH5E
CLIOIX, ZopTekEm~ 2z, MOM 2 FHBL L5 & LTWAif%ETH 5. 5l CLIO ZHib
& UTHAR 7 7 E» 6 SIS 2 3179 2 e 2 0, FRIHRrEE Ty -2 > 3 v 7&RfiEL
7zo ETCEHBRGHEMN LD SNz 2 HEOEMZ Z 2 I 5,

CLIO-MQM Workshop
— Challenges to see quantum behavior of a macroscopic object —

Kentaro Somiya

Abstract
To clarify the difference between classical objects like human beings and quantum objects like photon or elec-
tron is one of the most important themes in Quantum Mechanics. The first face-to-face workshop on this theme
with people working for gravitational-wave detectors was held at the Waseda Institute for Advanced Study on
May 24th and 25th and this is the report of the workshop.

[FUIC

HHERO MR TIX, WROMNEIZ—ZISRO 5 Z
EMTEREEFEZIONTWED, BEFmDIRT
3. VRO EIIFERN L ERQAEbE L LTSN
5, YV IDA) y MEBRIZE TS HTDLSIC,
R HREMTOTEIEC B E, HIPIZITEH
OO NBIR AR Tt -> TRZ 5 T\ b,
KT DS m IR TIEL, Hokd> %~
sa PR TERUCZ LN 5D0, LnH I35
Ny 2 A&MLIzOBE/E [V aLbT 4 ¥ H—D
Wl Thd, vr/usPREIETNERESOE LD S,
BRE» O OB K 3BWLTES EnKEL. BT
AR 5 BN A B 5 Z i3 LA, EEOGT
WO REIZ KD, [~ 27 v sPiko & 13
(Macroscopic Quantum Measurement = MQM) | 73
PR 2 N C & 7o G T UBEHAYER Jy e 4 13

10019 #* — PLIRDORRE A FEB L, F0 5T LA
Tl OFEEFIKEBIGEOCASLE T, b & LHNIE
L5 L ZAFE TS, EHITIF. 3o/
B mIREBICHHCIAD 59258 KT 5 b
NTW3, YATZIFLAr—Ahir6Fus 562
F—ILEFT, WAVRRIZONWT, 2 FIF ATk
TR ED ST\ 5,

SEIELEROPTEWREAENDL, 1.8kg
D% 20K X TmH L O TEH2#E. CLIO
FERTH 5, HADE AR E 7% 15
LCGT D7 ua b 44 7 Tdh 5 CLIO K., ZTDOTFHA
VAR RBTIE, BdES E e R TRESED 2
DIHEEETRFRZLENARETH D, BORTN
RABBENEBMGT LN TEEEELLNS,

GRDT =2 35 73 HRFHHEN A2 L&
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L7z CLIO DFEER 7 —T &, H) 7 =7 LF
KEHUDE L7z MQM OB 7L — 7l & 7
0. [ECHNE S DH%EE 2 A KA 5555 TH
PNBEZ LS80 THS, A (GFE) EWih
WZHTIE L. PEGRIEERMG I CHFYE A LT 8D & L
T, BEEANERD, 9= Y 39 TDIA—=F 4 F—
A — %Y Uz, BIEIZKRE. P4V, gy 7,
TIVEI KA —=ZbTVT AF) X, HROKY: -
WFZei 7 6 33 44 & 7 > 720 HRTFHIHRAE & FARGH
BHEMORMEL VWS ET, @FIkEIF—FIlk
WT5H24, 25 HD 2 HIENZYE > TiTkbh iz,
BAMEIZER L C. FHEEM O X A, BEFo510
XA, M AL B & A, iSO TE
SO E ETEREZTWMIIE N2 00
T, BHOBAERLIZN,

ETFRFEEN

1 H OFHTE. NS A D CREE S RS
(Standard Quantum Limit = SQL) #E% Hig9 %
BRI =702, BUKRIRE 2 L T8 50, REROR
kDA RO A TR > 72,

Mapping the micro-oscillator experiments in
the world K.Somiya (WIAS)

Broad spectrum of systems

4— [Kippemberg and Vahala (2010)]

l [Ekinci and Roukes (2005)]

ucsg o 5 [ 5 10

Ipg fvolume {mm')
o 2

[pane]| s B

Trade-off of mass and Q

1 BRLALEKRESORROBN (K) & HROY A X
& QENER (H).

¥as 5 420 —)LdNEMS (Nano-electrome-
chanical systems) 75 F v 5 20§ %M\ 5 H
TIB R £ T MRANZ 7 — L ORI,
watlE HIS 3 EE T abh T b, maHll
ZHT R KDOERIT, IR FOES ETHh S, &
Tatll &2 FEB T 212013, FEENEIC K 2 EEEO KR

BBRARTL BDE LS. BOMREHWZ DMK
Vo LALKILIORT LIS, 8RS EOfEfEe &
5 QMEIZMAN/ N X VEEK, TADLLEFES
XFABALRLTWVEWNWIZLE N ->THD, BT
RO 7D I R M A RO 5 Z &8, TR
MNOKELBRA Y Mend, £72, RETOHIR
JRRB DA ENEE LR H 72D DI I F —h
<KD, FCATXILF— L ZGAICE T
(occupation number) A3&% & WA Rl b 5.
HTH 5IFEIRE) 7 OILIRFEE RN < 7 2 A
by, BGRS XM L L HICHELBEREL S,

H MM A 2 A4 T OEFERISER T, WlE T
RTHHHEIMROFICHENTS, kD FIEQ
lE2 10N IZED T 7 4 /N =TTETNBH, kD
TOETLIET 7 A N—OMEL D RNENED
T, QffiiZ & 512 100-1000 f5i22 %, Z D720k
DT OEMEE I+ K< D ETERIE DO
DUABOBMES L5 Z el B, k72, HIEH
WRUIIRD FOHIR K D SO T & D %
BRI LB,

ZOEIICRELY —LLHEHEL Y — AT HRE
5, 77ANN—DKEOEGERAH 20 I 70 v
EredsE, 109 #FICHIRD FOFSIZ A< Ko
T, ZRKDEONHPENRIZDOWTERE 1O
WHRBEL 82, TREDEORRIZONTE,
RO T OEMEFIIMEL B 550, G O BT 75 &
DEEE D BFEHINEIEEL < &> T <,

2010 -3 HIZ UCSB 7 b ¥ & & L 72 i X T,
NEMS % FH T aHlll 2 F2 8L U 7= 2B R A il
FEhi, WESREBNOE LD T LE—F
T, VakT7y vEREMESE, YLV ORML
WO 2REORFHEREDEEFEBL TS, F
BRORINDKZE LA Y MEIFFTLAE-FEVI5E
JApiDE— FEMERNRE L7222 & T, By Mo
NEMS 325 & © & occupation number T¥fis &\ il
REMUZ, 72720, BOMIEEZ>THWEDIT
0D T, FoNIHAIZEKELDL<, UCSB X
HNoTNL—FE LT, KEDERE,»LH/ONZE
DERONENEDEHREL, SR ED XS LFER
D T RE D DOWIES MBI L B,

Micro-oscillator experiment at NAO
T. Mori (Univ of Tokyo) et al.
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2. Setup: Small mirror and pendulum

& Silica fiber of 10um in diameter
v For lower suspension thermal noise
® Mow 20um: due to availability

® 20 mg mirror with a diameter of 3mm
» Effective diameter ~2mm
® Flat mirror

g e

e
"ol

® Silica fiber attached on 20mg mirror
® Glued with UV cured resin

M2 NAOEBTHWSLSNTWVS 20mg DAXEFEE A
RI7AN—DtFF FRDOIXZ1 KL,

“EOEN KA TR, B HE S EM & O
REEFIRT 2L EFEA LN TOWIETHEFIZONT
924 5 72912, 20mg DEHEFEIRD TI2m D,
w7 SRS 2 WE T 2 ZES T e b Tn
5, INE T AbHNTE L MIT X ANU D5
BR2d 1g. BRAERHE X T B AEI O F2ER A 100g
DFEEHNZDT, 20mgidZh b EHRTE 2k
D/NE W, SQLIZEET % DIkt LA, 1kHz T
S5HHEEDORMES > T, ThE Tl EBLEZ
& DGR EEGT I HE T OB A T e e Bk ET &
BoTWb, THA VEEIZRLEL Z2#%IiE. bal-
anced homodyne detector % Fi\» T & 1R %
770, 1kHz T 6dB (X & At EME S 2 BN 5 T
ETH D,

BUERIRD 7O Q2 M E L T2 ERET. £
AT DT MIT @ Corbit flit:2 5, HZZIZANT
25K HBENX QA RAIZ EA > T s T
AV BB oTe, Feo ARSI K S R
DB ARZEMICDONTEEmH LD S hiz,

Nano-gram membrane experiment at AEI
K.Yamamoto (AEl) et al.

A YD~y 2 2T 5 290 (AEl) T,
V) AVTTERLEE (AT V=) ORTEHI
EFHELTER MT DN TS, AT =it
1.5mm X 1.5mm O [E 5 T & 1d 75nm T, T
F2ITAZ—DDONTL—AIZBiERh TS, #E
#hi) 22 8 & 13 100ng T, HARSEEEUL 75kHz T dH
%, B3 Q il & AR BB DOMIE T 5 b T
W3, AVTL =YD DONDE— FHRHERT S

! 2. Current status

Inside vacuum tank

f;i j Leibniz
i ¢ Z 1 Universitit
ted 4§ Hannover

B3 AEIEERTIEES 75nm DX > T L — > & HiRSE
RICHARAA, ZOEMEAEL TWD (UxiE
TDRZ4KEN),

ZeX, HIRBNST —2EZDEA VY TL—=VD
KRB ZEA T 5 Z & B MGE S iz,

72, ZOFEBETIE, AV TL—VIiINg 87—
EHRGIT B LBEOVWTLES 2B EI N5
W, vA LY Y TlEIE Y = v v 7 TlkEH LA
BbY, NI =UHAL )T FILY) H A s
VYT EEAL, MEE A TSGR L Tn
%o

10m interferometer at AEI
S.Gossler (AEl) et al.

100 mm flanges
to fit feed throughs

600 mm flanges
to fit viewports

100 mm flanges
to fit feed throughs

X4 AEI1OMEBRTCHVWIERLBEZEOETF (X
S—EEOXS1 K&W),

KA YD~y 2 275V 2% (AED) Tid.
10m O KA & o 742 B 1545285
BUhE > T %, HIEXRIE 100g DHESFETH 5,
BLERE TORFAME A Mk L <, kL 2-dEE L
U= LADRERTH B 10g KD LEL LTWS,
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ZT & TS SR O B A SQL & 0
KEL B> TLE I A, 10mFEETIZ. Khalili 3t
s LI B High &2 A U CEHES A RS 5,
I I ROERIRGEOFD DI, IR HIH
SNTHHIREREH VD L0 74 T 7T, KGR
OB AFERNZ T T B Z &, B 2R T X
5, 7T HA VIEEEFEB T HIE 100Hz {3 T
SQLD 1/31FE £ THMMEE %= T1F 5 Z L2 Al
Lk,

Laser cooling of a micro-resonator at LKB
T.Briant (UPMC) et al.

Micro-resonator cavity

1 mmx 400 gum= 60 pm
M =100 ug

Micro-fabrication at ESIEE

Optical coating at LMA (Virgo Lyon)
Optical metrology at ESPCI

5 ALKB O~ 41 7 OIRENFD#F (Briant i@ DX
4 K&H))

T3V ADEL - L&YY —F 2 —K¥
(UPMC) - # 27 —7a v L% (LKB) T
F I F R TEIHENED 5N TE 72,
2006 41213100 1 g DFEAE WL —HF =2 =)
v 7B Nature @S IC R STV %, £ D%,
cryogenic ¥ A7 A EEEA L, BOBMEE OIKT %
MR L T d, RIETIE, IRE) T O AR % B O fit
E— FOZEMERE— FEEEIZGEDES Z LT,
EVREEDOL = =2 — ) Vv 72 R8T 598, Bl

B OMCORERME S O IRE) T ORI, & TIRISfL%E
R Y T -V ORREE T 5T
Wb,

MQM &

HIHDFt1, SQL FLERKIZE 5 R - THER TG
WEFT5 S . B EOSERNCE Z B RL ., PRI
TN =TGR T HLTEE S & &8I,
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BRITOMENE T L TE S 572,

Macroscopic Quantum Mechanics in Opto-
mechanical Devices H.Miao (UWA)

Quantum entanglement
CEH—

“Violation"” of the Heisenberg Uncertainty Principle (HUF)
Choice Infer
Entangled envel s . .
"'"‘.f,],:(, )“‘” L5 - [0
= >4
-~ . - [0
-

Quantitative criterions for continuous variable
= Emstein-Podolsky-Rosen (EPR) eriterion: A’ - Ap hj2
More general: AX[ - AX], < sin(d - 8)/2 (Xp = = cosl + L\-.iur‘,l}
Ty Py
Light Orscillator
Amplitude Xa;
Entangled 2
] . b1
oscillator

Pom Phase

Momentum

CLIO-MOM Workshop 24" May, 2010

M6 FOFENHL RLLPEVIEFHELREDEE
IEEAAYICEHEE (Miao KD X514 K& W)

Funny analogy

£.8=66 -6 =0

Small Large State

“Measurement”

verl. ermor Veri. ermor reconstruction

- Il . ﬂ
|_o }7
wm : F }‘_
F
Agitating or ‘

CLIO-MOM Workshop 24 May, 2010

.
Small
error

Large
emor

7 Verification A7 —J T7 v ¥ 2 BiRKEAKKBE %
BT 2%F Miao KDXZ1 K&LH)),

Miao [RIZiE, B NFORANEZL Y 2 %5
»H. MQM IZBI 5 LIFEEDOL 7 F ¥ —%2 LT E
557,

< 7 u YR O g IREE T preparation 2 7 — ¥
& verification 2 7 — ¥ D 2 B¥RE 12517 Tir s b
%, ¥ agPRITEChE S 7 RRBI2H 0 |
WEIZK > TERTFREZBIE L 20 U345 5 &,
RPRLTADS & WIS L ~L 28 SQL & DK
JER D b B Z L h, mPIRENEOSRML 5D,
Z OB ADETC T4 L E —5dGIT5 2 L
%5, ZhH preparation 27—V Th b, KIT,
R L ZZIREN R T TH D Z L AR L ik ud
7 6 75\, Preparation 2 7 — U 5¢ 1 I s ¢l kb
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ZxVY - 2L, MiEx &EHEp D covariance
matrix % FZERIIZRD 5, Z 1At verification 2 7 —
VTh B,

UM AR L WA, B U 7RG IR
RELIHIN 2 AL EFREICA D HEHES 2
bHBHERBIREIZED, ThHSQL XD KEnk
TR & 2 5, B ARICEH U, kB
FOE MO & B X ZHABREONHE = 1L F —
DR ELTWB ENWD Z ET, EDHEAERR
VMEE, IRETOREIT A, ®FIRBISED
WS ZLThHbB,

Preparation 2 7 — ¥ & verification 2 7 — ¥ DI#]
Il 2 &, MR L 2E FIREOIRS B2 7 5
&L IRAITHIURENEER L T D255 h 5,
IhaEWFae —L vy 2 LIRS, 1RE) 1Ok
REMMEEFD AR PMIZK>TTFI—L V2D
MENRE S, £/, F—2 7V yViCay s L
Michelson T3t . 220V F I 7 —DFEIHE
ZHOB X AHE L CERFIREZNETS L, =~
FII—OfEZEFMICT Y & Y7L LIREIC
HBHILIhDB, TVEAVILDESWENSZ L
&0, RPENLZTRTNEDONEMB T EHNT
x5,

Towards mechanical non-Gaussian states

with optical interferometers
S.Danilishin (Moscow State) et al.

Proparatic mochnic

E o O teste= winn b 11
Conditional mechanical non-Gaussian Wigner function

2r G
Z=05-051 Z=0
1 03 4
— | 05 2
% o} a0 @ »
= 0.5 _2 '
-1 00
4
ol 0.1 _g 0.1
=2 1 0 12 3-2-10 1 2 3-3-2-101 2 3
RelZ] X X
A F m wnf2T Qm T T
small scal 1pm 107 Ing 10°Hz 107 4K 0.01ms
large scale 1pm GO0 dkg 1Hz 108 300K 1ms
r;_ Khalili, F. Ya. et al., arXiv:1001.373

8 Non-Gaussian k& (Danilishin Bi#iE N X 5
K&

MIERICEWTRE Y ZREEEHILL TR, £
DR 2 PENIHEE RIS HE D HIB LIRS B & b &
DZEDS BV, BTRERAORS BN E R L7720

12, RGO IR D B IdIEH 2 RREE R
THRMENDD, T+ v REODLS B, ADT 4
IF =ik GUREEED T LT, ZDOZM
iz ENTES, 7y 2IREEX LT L8
EMHAAEH S22 Z L TED Y 228, HEMERHEE
MARLS AU E S K0, @7 4 2 A0 RS
A, B CHIRFBEEOKO R A2 HIET S 2
EMNBENZES, FlAEA YTV -V EHWSEL
T, XA 50ng. HAREWEE A 100kHZ Td % DT,
JERRIEME A TSR 5 DI B s 7 4 % 13 10°8 D
* =4 —=1Z%5, LETFERVSZRbDIC, EWEK
RO DB A4 —ZBEAGT BT TR,
Ty VIREEERTHZENHETH S, MIT
THELTWAEYFUE—FT 4 TAZ A4 —HF =R
FYUTH 5,

Up-converter regime in MQM experiments
F.Khalili (Moscow State)

Sloshing of quantum states

Input /output
Aoy T a% 4+ va® = —\b* — u*

periodical swapping of the optical i+ ~a® = A5+ uf

and the mechanical quantum states: B 4 FEE = —AS f2/2
)y = U)o b+ I'b* = Aa° + f£/2

Nr=m/2 '
%V .Braginsky, F.Khalili, Quantum measurement, Sec. 10.6
9 EFRENXOYP>Y (Knalili #igDXZ 1

K&)o

I & TMQM @ Tk, I 0 o1 #t & HL
fBU. 7 4 L4 —EHAWCEFIREEEIL, £
D%, WENRBALJZETREBIZH 201 %, K
B EHE CHRT 28D Th o7, 77—k
HIREZED 9 I12id, R & IR IS
BIAEBEN D 572, TZTIRETEDIE, 20y
VU EHWATET, 7y vy kR TIREIDL
FHNCHEL, ZhE2llERRIZaE—-F5L205
LDTH5, ZOFHEIE~YA 7 s H\TUCSB
DEBETEHHIN TS, ZZTiE. AEID XV
TU—VEBRTZIOy YV EHWSZ LA ME
L. BEREBUTICHAITES 2528 T, 2y
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YYTIEIOKD BRI A 2 4 — ZIREO I
T, B XE)-RETTLVA-FT -V aV
CHIBHT T ENTE S,

EhRzHSERELS MQM R

2 HHE. EHPERM IS TR 16
MR 2177 > T B A= 5I12, FRNEZ B L
TEH o7, MITOWRZ L —T71E, KEOHES
R LIGODH A Ty 235K L —Y 3 VI
BOWT, B PHESMEOERINEILTD 5.
CLIO &, [KIRDIR D FRIMIERE &5 . il
DE S TR - At i - M QNI o =1 1 [R5 S QR S
HEhTwa, 2L TREIZ, 772 MQM B
a2 7L — 7D b 7 TH B Chen BiEIRIZ5#
DIELEFESTE DL 577,

Squeezing and radiation pressure experi-
ments at MIT T.Corbitt (MIT) et al.

MIT 7L — 7 TR LIGODH K- & H D, &
THEE B KO ETEHINCE T 2 bk 4 2 ZBRAET &
NTE/z,

X 10 @ FPRiE. LIGO Kk & WL —H— 2 —
)V REEBEOMTERLTNWS, LIGO TE - 3
FEEN LW 140HZ (a2 =F 4 1 v & kb &
HIZHIBER EMA, 2 2 TONMERBEZELEES
b = F v L ERE) KRBT E B, R A
BIolmET 2L 14 u KETHAITETWSE Z L
Wb, mTBEGRTSE2001FETH 5.

X 10 O EE, MIT Tirsbh T3 1gFi %
HW=TWdtTh 5., ZoTHEHTid. —#E s
12K 2V 2T LDLRENFEEP. AED g-factor % &
AU ROk & 5 IRE M
s CHM AN L B SN TE 2, BIfEE
BARROWR AT > Tl D, IR T RS
HFOMWEXETHERIGEE VNI EZAETRTNS,
REAHRL T30, 77413 —%2EE LT
BEEROEGES €T, HamPHlicas Lz hn
BEMES DA RS PRI N TS,

X 10 © TE:id. SQL F# 4 HEIZH L <fE L
Tev A o aiRE) FREBRONT Th 5, HAREPEEIL
250Hz LK<, A2 THIRZ RS EF B 205,
B ARE SR A L RO L Y — A RHTE
AE9EtEhTnw 5,

LIGO
LIGO cooling results

* Cooling of 2x10° below

room temperature
Ten  MNan

= Occupation number of 2- (a) 29.0 uK 4433

about 200. ) (b} 10.2 uK 1556
= Uncertainty in source of i‘é“ ".hj“ :;: g: t: g:g

noise (real mirror . '.__?_ i\“". (e} 25uK 389

motion, scattering, etc..) £ 8 JN 0 1BuK 255

causes overestimate of = 4 “ (@) 14pK 234

center of mass motionof & A,

mirror — mostly shot -:_. =. g:f W

noise =
* We've made the most g A

pessimistic estimate of § e ok ¥

the mirror motion as - R

possible o ;l’ il 4

¥ frwam

“Observation of a kilogram-scale os | \_':\ fhan | Dl *Lv’f“"l\.‘ﬁm\,v

oscillator near its quantum '1, Ll Gl g Y M e Al ‘ﬂ\

ground state,” New I, Phvs. 11 - "

073032 (2009). 100 10 120 130 ‘40 150 160 ‘70

4 Q/2x (Hz)

WGO  ponderomotive interferometer

LIGO . )
Oscillator construction

* Bragg mirror composed of
single crystal AlGaAs
layers.

= — 5 pm thick.

= Entire structure is reflective.

= Standard fabrication
techniques.

= Reflectivities of 99.99%
demonstrated.

* Fabricated by Garrett Cole
at Univ. of Vienna.

18

10 MITMLV—=TTrhbh-HE4sLEROKTF
(Corbitt KD X T4 K&V)),

CLIO Experiments and Reconstruction for
MQM S.Miyoki (ICRR) et al.

CLIO &, HARDZ A= St & LCGT @
TN EATThD, HIRIZE T 2EEIE, BER
BEUOEHOBMME CHIFR XN A L~LIZEREL, W
iR % O 7RIS & 0 B MKk 4 5 Z & %
58, LCGT D7 ua b 24 7L LTOKE %R
ZENTE, Wik HEEZSQL NDEETH 5,
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How to Reach MQM (1)

- strategy 1 -

® Replace amirror from 2 CLIO Displacement Sensitivity (20K)

1.8kg(Sa) -> ~200g(Sa).

~200g is maybe practically

minimum weight not to | "1|
enhance thermal noises for '\,

the 100m FP cavity. ey 1
us- \tll“a

. i (slrumlre; Q=107 ) ﬂ'w“"t"-‘“ {:o mW fow
®Cool all mirrors using S mn o
"U"'v*i’“’ e

aluminum or sapphire
fibers to reduce thermal
noises.

Mirror Thermal

®5hot noise and RF (Thermo}) 5 - —— ———

intensity noise reduction.
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Measure the wavefunction? 15

* Wigner Function, Wix,p), a joint probability density of x and p. [Equivalent ta p.]
* Equivalent to prescribing distributions of all guadrature amplitudes of the escillator:
X, = x(0), X, = p(0)/ (Mw_)

X, = X cos{+ X, sing,

i

Gravity Decoherence?

* Penrose: Spacetime structure does not superpose, must collapse into classical

SUPETPOSILIons
& However, any state can be written as quantum superpositions of other states -

what would be thc- pou ter” states the system collapses to?? f‘_'m ion t

Schre nger-Nevy Equation? Pe R & nd, A3 (
1939 {1998))

= Let us take a less dramatic assumption: ¢
must reduce

= between multiple particles

self gravitational energy
Ei= f:mrylp{") AOONRLY) = )] e 1o difierence In distrbustion
. [ =¥ Penrase, 1996
T

O e mutual attraction energy

o8 _ px)e ()
Eg _[dxriy Ix

¥l Diosi

5r R R Ep e G(Méz/R)* . GM5?

M5 R\? ¢ RY?
En~ =g~ Ea (_) (_)
B —

much shorter
decoherence time!!!
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Location

aseda University is canveniently located near Shinjuk station in Tolg (There is a direct train to the Naiita
airport called "Harita Express" stopping at Shinjuku statiar). iz resommend to ctay one of the reasonable hatels
in Higashi-Ghinjuky ares (see below), fram which one can take 3 bus"Wasada 77" to the University. NOTE that
there are several sampuses of Waseda University, while the workshop is held in "Waseda" campus (not"Nishi
Uaseda® campus!). The meeting will be held in the hieeting Room #1 in Building 8 (5th flor). (see website of
Uiage da Unive sity),

Accommodation

‘e booked 10 rooms in E-Hotel Higashi-Shinjuku. Let us knouw by May 10th if you like to stay at this business
hotel. Some of us will pick you up in the moming and take vou to the mesting. The bus"iaseda 77" stops just in
frant of the hotel. The early-booking discount rate is 5300 YEN without breakfast, The hotel has wired intemet
and laundry facility.

Registration

Please zend an email to hare with changing _AT_to @, justto let us count the number of people in the mesting
room. Thare is no registration fee for thiswokshop, Coffee and tea will be provided. Lunch and dinner should be
paid at your own expense

Barmme L e Tk

=i}

18 T7=9UYayvTR-—Lr=-1,

[BiNEUR K]
Yanbei Chen (Caltech)
Farid Khalili (Moscow State University)
Stefan Danilishin (Moscow State University)
Haixing Miao (University of Western Australia)
Thomas Corbitt (MIT)
Stefan Gossler (AEI Hannover)
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Koji Arai (Caltech)
Andreas Freise (University of Birmingham)
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Shihori Sakata (OCA) ; Skype i12&k 3 U E— &/l
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Norikatsu Mio (Univ. of Tokyo, Frontier Sciences)
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Nobuyuki Matsumoto (University of Tokyo)

Yuta Michimura (University of Tokyo)
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