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R 2 2L TS TWE 20, oI I akdie by, HlESsoRE -
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2OV HEOENE, Y rF U2 DFERHEZ DY DICH HFRTIER L, FLEAE T
HHRO T RN X — 2RET HWHE & L TRk v F L — 2 I KB OBEEFRILEN 2 EH L T b
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1 KIIARTHETH 5720 R2MNEL [ LU KOHITR S,
2. KMFERI & 725 O THEEAYKIRIC T 5,

3. Y rFU—F LT HEMTH T E 52 M OBENIEHA 5,
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5. FALEG T Z Do N> RV ¥ ZERNE—BICH RSN TR HFBEA THS 720 %
oOFrEfHTE 5,

LITOH =R Tk y v F V=220 ToN, ZoREOHHHITH 5 KamLAND Kific
DWTH=F TN,

KER=R LAY VF L — 2 ORGOMRIHNTICE Loz, HH, AETEZLS
OFEFER, BMEOPER RIS OO TR, FATIIIARR =R R >~ F L —F DRI
DN TIRART=,
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B2E WAV UFL—4

VUF U= LIIAEER Ry M IR Y s 5 2 & FITHOE R KT DY E ORI T, Nal

IR SN R T > NI k) R E R4 2 ERNYH V 7 O RIEY [E{ko
i#mw\ﬂWXfTL%M GhEUHEHINS, ZOFETIIAHRITEDO KN~ 2 DRy > F
LV— % DBRDOR =2 L 2 55880k v F U —2 I L T2 oAt E2 o0, DI
DFETDRN—2DUHEY v F U — ¥ DFRFRITZ OGRS VF LU — ¥ DRD o E 2 R L
'(33:7:43“37}:0

2.1 WHIUFL—42DFH

F21ICWKL DDV U F L —FIZONTE O TH D, SR LIE, o FL—2hTonf
B TFOERHAD I BV F L —Y g VHRIED LI RNV —DEIGTHDH., ZORDEIIC
BRGNS v F U — 2 I3 ISR SR S HERE 2 H 5 2 e Biiks., L L Ao
UW®QWWW%T MO KR ENTRGT BHADSH 5. F It RERHNE WO BWHIE

WIARHETH D, —ITERERY T L — 2 IR ER R Wz O [a]REEHEGE 72 & B HE I
T%é ¥ 2 RBITRKIE T E OO DR BT AN THEH TE 57280, KMo FEENCm L.
KMDFZHKFFEE, Kam-LAND EERCHH S h T b0 b GkiEKY >V F L -2 Th 5,

e % - RS HRE B | SRR | O TRERE

[g- em™3] | [nm] [n 5]
ZnS(Ag) e 4.09 450 | 0.10~0.15 200
Nal(T1) 13 3.67 413 0.10 250
Csl MRS 4.50 Fa 0.06 550
KI ﬁ&#& 3.13 410 0.02 250
7rhoky L XGHT) 1.25 440 | 0.03~0.05 250
RNYRF V> R ([E4K) 1.04 450 30 3
RYE=)V VT R ([E4K) 1.04 450 80* 3
p-Z—T ==V hVT ﬁmamm 0.9 380 40* 3

F21: FhyorFU—2OWH, RPD*HODODNWTWLELDIET7 M IRV 2100% & Lzk
EDMETHS. [1]p9s4
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2.2 W UFL—45 DR

WAk > F U — ZIIHSHEONEA CE R RN — DB EH L R bR . T R)LX —
PHICEZLBEHICE > THRTWS, 22 TlEZzoEARN M Z2ZET 5,

2.2.1 A%

BT RANEA TE T XN X — 2 A H  CHSEH 2527, 207 bBIHREE IS AN
SNDIHEIEEN T2 +AET 2 LI E S50, Z00iEEE—#c, BEADT
FIE—RBEEREN LN ERBEEDOFEAARY MIVOHENIRITAEE DI AR R )VW7en
ZEMNRDOENDG, FREHORMININANEH L 2D 2 e MBOOTEMETH L L HE
ThHhsd, ERRIUIZL DIEEN, AR L RO = 2 )V ¥ — 2 IRIX L 2 BRET H G2 6 78T
5. LU ZoFAOWETRL, HEFHGE CHRILTSZ 2138 L,

AL L CIEHFRNEZL EbN T3, R22ICFhbiallo—E% £7-X 2.1 127 D5 1k
BHE/RL,

2.2.2 BHE

BEMPMEEL 2T RV X — 2T VX — 1T B e 2 W9, WHEICEE —wH, B2
BHEMINS L o2H Y i —EEITS RO £ VAR A T2 RO T 2 NV ¥ — & D T X
NE—CET 200 TH InHIZZONDOWEEEMRT L b0THSL, DIToR23. H221C
BEHD, K24, NITE _AHOMHO - BE L N FRELZLEL 2. RoOSOER 7K & 130
ECIRRBICH 2 0 F3t 2 oL CHIRIRABICY C R L2 H 6T HOTHIENE L W1 D,

S S N CHRERIBICR 20 728, 2L OB T 2R E P, b IS FICBR T 51

K P, &35 et FEw 13, P

©“~P P,

TERIND,



292, WkY UF U — & OREKR

HFR R | BEERT | XA T RV () | FERXS R
(°C) A maz Amaz | Amin
Ry¥y 7811 | 5.5 2550 2840 | 2780
NI 92.13 | -95 2620 2870 | 2840
o-FT L 106.16 | -25 2640 2800 | 2840
m-F3 L 106.16 | -47.4 2660 2890 | 2880
p-FT L 106.16 | 13 2750 2910 | 2840
TIART AV 120 | -60.5 2690 2930 | 2900
R A= 7 5.5 2600 2850 | 2820
IFNNR B 106.15 | -94 2610 2860 | 2830
7= =) 108.13 | -37 2710 2960 | 2880
ATF LY 120.19 | -52.7 2650 2930 | 2900
J A 120 -96 2600 2840 | 2820

£ 2.2: WY U F V= F I o 5 AREHOMH.. [2],[13]

CeH,(CH,),
CH,

C.H;CH,

8- F

W o-% L ¥

C.H.(CH,): C:H. (CH;):

cH,
Cl

1,
X CopxLLy
m-xi v

X 2.1: RiaEos) R,

0

2]

CH,

~

C,H0:

CH;'—" CHz
o

CH,— CH,

gAXt Y
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o

WK Vv F L —H

CasH20N20;

CHs , , CHj
DMPOPOP /™ jl*i,\* 1;;7/__@
OO,

Ca4Haz

CH; CHj;
i (Soeor Qyaeon

X 2.2: H—IaH O I, (2]

HRR AR | B | XA MV | BN MV | sk
(OC) Amax Amax‘ Amm %?J’IX$
TP 230.31 | 213~215 2760 3440 3418 0.77
PPO 221.26 70~73 3030 3640 3703 0.83
PBD 298.34 | 166~169 3000 3630 3699 0.69
butyl-PBD | 354.45 | 137~139 — 3670 — 0.69
BIBUQ 675.05 | 160~162 — 3850 — —
BBOT 430.57 | 201~203 3730 4380 4395 0.61
F7X V| 128.17 | 79~81 — 3250 — 0.19
& 2.3: GRGIRY v F V=2 Il B —EH. [2],]13]
C,;HuNO y
)
- OO0
— 0
C24H22N20
N——~N
butyl-PBD <W )—@-c(cm)s
—~— = 0}
Ca4H16N202
N N -
sovor AN
= o} — 0
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Ex ATE | R | WANS M | FOEANT ML | HE

(°C) A maa Xz | Amin | B PUCE
POPOP 364.40 244~246 3850 4180 4149 0.93
DMPOPOP | 392.46 232~238 3630 4290 4273 0.93
a-NPO 271.32 104~106 3300 4010 4040 0.94
bis-MSB 310.44 180~181 3470 4120 4219 0.94
PBBO 347.41 | 198~201— 4010 — —

& 2.4: BREERIRY v F U — 2 1lbn 58 ZIEH. [13]

2.2.3 BEANDAEOES

WKV F U — BITAEE —AH 2 MATES NG . —RICITE —TAHOEE 2 EL 75 R
JERITIMT LA H 505, BEEY FTlmEs EEs 0 F 0 /iR ERERITRS., L
Mo THRIKY VF U — 2 2 HJ{ET ARG TRE PPO oflY, FARZHEL LRICHET S
Z il b (RHT).

2.3 FIXD/RIE

WARY VF U —Z TGRS VF LU — F IR TR G TH B DO TR KRR O b
HoTnb, L2PLBBLZORABBEIILITOL IRV THL L EZOLNTWS,

1. B TN UR IR D T 0 )L 3 — 2 IR L Tk,

2. BN T MDBHY TN & TRV F = DFAT,

3. WEEL 72880y 700 S IEH Y FAND TRV F — DHAT,
4. WEO FHIEIRAED & R L L,

Z Offi ClEZ 0wFEZNNTFHHL T <,

2.3.1 BEODRIEE

WK VF U — 2 h O EEHOBEEN S £ X5 & MAKES 12 ) OB FoBUTEE N o’
LIRS & 3HIEERE W, T DRI AN S N2 USRS EBAE A 7 2 S 3 5 iR
KL, ETBES FONREE NG Z 2Tk b, ZTOBREN FIIBEEIRTH L Z L NBHZHR
IR G2 > T d, IR S 2R o0 Pl o EBFe nE 72> T0b, o EAE
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FEFSREPHELEINTH L. rEF2R>NFE. rEBFE2RLRVE AT TAF 1L
BT V¥ VHVNE N,

THHHRD T3V F — 1L EEORET XL F — (W eV) LV BIEEZMITKEVD T, HH%
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ETHHNEETELTLYET, SOIHCREBOEE S 7 1M 2 LICRINT 52> v F L—v g
VIR O RPN TAEL, chidy v F L —Y g Yo RN R R, —/5. 3EIIF 1 #HIF X
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36 #1383 KamLAND Elp gk v F 1L —4

Crane

Rock lining

\ 9 Outer water tank
Inner tank

Lig.-scint.
Container

Aluminum sheets

Phototubes

¥ 3.4: KamLAND FEEg D ga Ak

HETHEMEE

25 v VAENICH 5 HEFHMGEITSIT 1885 KR, ZdH b 1295 KT 17 A4 > F . 590 &
12204 VFONEFREETH DL, ZhHIINFORIRICEHE S, RIARKICHD 5 EERIOE]
BN 2% TH D, N6 OHETHEE OB FUERIZE 400nm OFIH L TH 20%TH 5.

TVEATE

HAEADIA > T ZDFIC O AR FHEHEEIRE SN TBY, F=L a7zl Tk
a6k B ki (FiCw ki) oFRRlICEH S5,
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gamma lay(0.5MeV)

positron

gamma lay(0.5MeV)

gamma lay(2.2MeV)

thermalize

deutron

B 3.5: ¥
PERIFFESIC LD X=2— MY J OWMHHEIE

3.2.2 mRHD[HEIE

KamLAND WoOWRY v F U —Z NI AW L 72K =2 — b U 2 I3KEHR %L ¥ B IXb & #EZ
LT, BEFeh 24T 5,

Vet+pen+et

ZOIBITEEAY 1.8MeV TH Y, ZoBE=a— MY ) DZRIVX— LY KEF IO HED
MK ENEDIERS N BEFOEI ANV —1IELic=a— R ) J DT R)IVF—
M6 1.8MeV %& HIW = {lIC 7 5,

— i OBFEFITRAT T AN 2R em RITL2H & THEF LR E IS
LTC2ARD0.5MeV Dy #ERLTHAL, 2Oy Mbary 7 U RIRRNKENRTCZDOT RV
X—%2kd, 29 LEBETHEKY VF L —F il

(A L7z=a =N DT X)X — —0.8MeV

DIFNVE=PREENDLZ LIk D, ZhBYvFL—varvitehsTiiEns, 220
MR BLINICE T L. & &k htkFHRoGEF & XL TREFRES (prompt signal)
EXATWES,

Bz 1 & [AIRFC R L 72k A3 10KeV O XBR T 2 V¥ — 2 Ff - 7o £ AR S higlks > F
L— & NOJF AL 782480 R L TR (B L T “FEITC 170 w BEICE AN S L 2.2MeV
Dy BT,

n+p—d+ v

ZOEF5E I EDET LS ETERET (delayed signal) & IF.5,
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2FY—2D y, KL CEE 170 1 BB 2 D DES 2~ 1 m BEREN 2 SOSALE
5TINB RIS, kIR 2o0EFEMIETLEZ e TCma— N VBB Ny 2 7
7Y RERIEICKS LT v, 2 L0 ERECHET 5,

3.3 WUV UFL—I~NDEF
Kam-LAND EEA T, EEZITO 20IHIES v F L — IR LTI T D & 9 ICEHERS - /=,

L EREFRICH L T3P0 L VHRER > 10mQ A ~400nm & T 5,

2. RAEB>S30%7 o1
FInesbbhrdkrc, HEX==2— K~V 26075, NUTLD2DODE—271T
3.2MeV. 2.2MeV TH B, MILINBGFETFOTRINLE—I1EI D5 0.8MeV {7z b D
EroBETFOE— 7 ZXIVF—1TZTNZN 24MeV. 1.4MeV & 725, 5 c BN T2Do?D
=7 DBXHT HIC1E. o g/E <10 %//E(MeV) BENSNEL 5, F 08 FINEE
MeRD 32%, KEFHEEORM TCOR YK 20%E L, FLyyFL—FHTHED
50%% kD TLH, TOLEIVERLRRABEx LTS L,

x><0.32><0.2><%:100

Zigc 9 DIEx > 31257 /MeV = 185%7 Y h o2y DL ETH D,

3. FFMRBES R, NV— 2 W T D 10cm FE DA IE MRAER 2R T 56 720, KE FIHEE
FCORERINI1LF BT THLILEND L, ZTDEDIIEY VTV —F DIREERIT
B ) BLITHBoZE L,

4. EFONY 2 7S5y ReHgT 57-012, B FICRENTAY VY F LU —Y g0k » 3
WENT B v F U —3 3 A Z KSR T ISR & 720,

5. ZOMAH RNz e, RIINICRETH L Z Lo LMiThsr . P hnz e
IR EIWERENTH D,

BARINIC KamLAND Q7= DICHR S W igithks »F L —21d N5 T4 VA A )0 (N12) &4k
DYOREHL FIBHEL LIzbDTH L., SHIRE FT DIV B VRO TV A N7
A& %RETH D, FEH & L TULPPO & 1.5g/LHEHL Tb, ZoMEEERIFKOMEY.,

RHXE 57% Anthracene

BEREK 10m (@ A = 400nm)

17> k5% (Anthrasene) W3 OFRS v F U —2 L VHENTHWLYET. ZoRERIT. 1.7 x 10* )
/' MeV, ZDMDEY »F L —F DRARIZNSH LT EOREOHIEGNHTRET 5,
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BlARR 64°C

ZD &I MBEEZIRL T 5.,

ZDWRY > F U —HF 1200m3 BHIIR DIV — 2 NIT A>T D, Ny 7 7 F A IVENITIEN
T 7 A AND1800m3 Ao Tvd, ZDONy T 74 A VI NI2 2 47%, P250 7% 53% THEER S v
TV, Nv—YHDOFANENy Ty A ANENDL A NVEGDOEEE 3000m® OFRRE %
FHLTWLZ IR 5.

OV S KB KBIRERER T/ SNDEREMBED S B, KRIFFETIEL, FFRL 7ok R—2 D
WK v F U — 7 ¥R, HBRREFHND,
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BAE KR=—RA@EL FL—3DFAE

AU E CaH L 723k o F U — Z IO IEE R S Z e K] 72 E 1N 1=/ 5 —73C, f
BB TH 0D Z OFEW - af {2 H Y, ZoIXV icifabane b d, £l2hs otk
EITHIERSES O3 LIC bR 52 5.

Zolofl g, LY KO KamLAND Fipe &2 8L 28556, 72 CHEHSh Lk >~
FU—HIZ, KVRRBRYEHEZENTS5Z e oRREIIZNEFX 5.

FZTCZDETIIARN=ZADWEMERY VF L —F DFEITONTHIFET 5. KIFHREARICHA
TN KBICAFTE, fafgthidawn, o TKRR—=2DWEKRS VF V=2 2F|ETHZ &M T
TS, BEeMoEWEEREZITR S Z B kE16TH 5.

BUE, Ry > F L —F & LT PPOREDRHMANC T AN —2ET HIEHE L UHEbLNT
WBPIEE, RVEBUR MV VR EDOFEROGREEE, D VI ORE TH S, T ik
CIREGLTHRS S THMERS 5 kH &, FEMitEDA A VT2 ML TL £ H5UE?S 5.

IhoDWRAREZRHL TRR—=2DWEERS F L =2 2/FR L&D & LTYH LMD S R 58K
DPENIR WD S ETOWEKY F L —2 3R b7% 0, LA LBUKMRZ L >FRATTZ o
FERIC & o TUIKITIENT Z e N TE D,

Z 2 AWML TIIAKITIAT D 2 EREEZEEL, 61T HDTFEAKICTET D 2fllatbE
PRI LT, AR BN T N TCEIRELEL 2,

ZDOETIE. XU DIk L HRIAIOTAFIC D W TIRR, D RICIAI o5l & 72 2 E 2 5L
THE LR ERRS,

ZORLETIE, KN—2DWRS »F L —FDZ &% WLS(Water Liquid Scintillator) & I
L CGLikd 2.

4.1 BHRESR

J&T 5 (dessolve) &5 Z &IFE, ASKEMRD 2 WIFTURIRIEO Y E AR IR IRIBO Y L B E
DEWFRICHIT 2 & 5 D MRICHW S N TREN, KERITRRREICS 2 HEE L oRE
DEVDOBEZEZO LFENEZ, — RIS 2HHDL EOYHANEE Y v, —D> DM (phase) Z1F
5 ke & i (dissolution) & Wy, AT & M & ¥ (solution) £ v¥D, — D DOMIF LI —
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RYDOTHY., ZOMBRYWEIIEFRS 503N FIRICHEICES Y G5 Tnb DT, Lizhis
TAfIn FIREGOME e BT 2 2ick b,

BEROMIH N, M2 s L1k, ZoBR THEARERICELLL TnbsZeThHY, M
PN 7RIEE DN D 2B ETH > T —2 oM EFZSh TS,

Z Offi CIE. AREE R CIEREICHEDE S R WYH OB T . ke T Iva— Lol
GOHY FEIIRR5B,

4.1.1 BRDMHLA

WL ODPOYH E HOITERS IR OIRIBICIE, S L Z2E 0L E 72133231 4 i
RLGGE, WHNAA VISR T PRTEET 2HGL, A TRAAUBARELTHDY
BREDNL DN OMRINSH 5,

ZZT The 2YWHOE e FbmnG L. WHOELEZHI HEITAMLTEAL L. T
HOle L TEL OFRBED &5 2IFREM L OBMBR 1 H Y. &t e L CRIFEOBMH
WD, FETYHSH &SI WLS OHRICH 72 > T—HEMLL z ik, K HRERORETH
%, 2L VIR BT DEHOFERTH L. oM CRYHOEZ DR, K HHE
BOIREBIZIT OV TR,

4.1.2 BRI AT

ZYZ U N FHEOE(LDOBENEMICHE L QI FoKE S0 FRIA EEHAME - 72978
EI LTI LSBT B 0D REHIN IV — V3B 5, 2 Z TN FOREBBEHIC X - TEL
Lz, L EUECRBFERIRERZ 8 59 L T5 20 b a e -l KORIRIAMR OB /)T
H5,

ZETCOBRMOBFIL. BREFELHEZXATLN, 2o EHARNLE(MIF T AOHBT RV
¥— (AG) WK T HHMICT L, 2D AGE. AHEZTZYH)VE—Z, ASETY haE—
e d5e,

AG = AH —TAS (4.1)

THY, LS THRNEZENL 2%V 2 oBGEE AH 2K5 A0, AS 232 5 i
L,

AT O IEEME OBMEN 2T 5N FIE. BATTHLINMEN T THENE VS
R FOIRR. 77 VT NT = VA JRKERG L Vs A FRINMEEHTH 5, SOk
WELTybarE—2l L T, A FEIMAEEMHIEFEL L T Z )V E— &l L TafEEic
WERG A5,

A FRINELERDS. REToOBUEE IO T 32 ¥ — 2 AR 0WEE. N FoRBIESH & F2H
MICE L e RRT Z W TEDL, FEREHAITZELE L Ry, LA LB EEUE. W

VERRIT < T oRUHE) 0 T3 )V F —13 900cal /mol FEETH 2 DIt U TRFEAM G, BLAGEIE. 5 ~ 10kcal/mol &
Th% k5,
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E)LTOLEMNEZY, 2G2EZ LEWHEIZSGRE L U TIHFHET 22 81ck b, &
DT 25 (associated solution) & .5,

2T DOPDEELZFZHL TBL,

26 N THNOKRER G, BRE, BRRGRE D & BN RGN 6 & 25T
HLWFTNL Loy haE L HBRNEHIMED LORERZIKRT 2 2 &0 Billto
PO FALEYIOTRS 7 7 - T+ T =) VAN KB ARG L IZX R 5,

BRI CIEY TR A A ISR S I TRESY e MG S BIR. RiG/Je LT
KEMGOUAUAGREDD 5, —RIITHR T T 2BEN TORIT—ETIER, K 4.1

)

=0
=

/)
Sy BN

5~ HERE i

B 4.1: fbEo 1 omEEfn o B X

KR KSR DOLE, KEBEE T 5 L & 0REm
9 SR8 — Rl OB & BAEFRERE ofuIN etz i % 7 5 A % — (cluster) L IES,
Z DL H HDLTET I,

a0O4 K iz ik onznb oo, RN FL0ITRkEVRFe LT
AL TWBIRAE, ZhFhoanaAf R FOERIZ1~50 0 nm BEE., 251k VIR
IhlkzborsGanaAf R ets,
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2 t)v FENER e & o MBEEE 2 KiSE» T & HASIRELLETHRAE 2 MCEIEE W
KT T2ET 5, ZhEIeend, ilHORAGEENPHBRNEERE o< oI
L B2 A O FRERE T nm OFRIRICE X > T s,

I3y Hwe by ), wikfiagikfi rtan A R FH 20T Zh L O kR &
LTHBMLARERT O D, e kZ2EEURNEI NI LY a9 V2K T 508 T
Z2MICaEL CLE D,

AT 3y RAEERIO A - KkamICEREoOmEu[ian] S8 5 &, APHELEI N T
HREMNSTHRRED, ThEIA BTN arend, A4 7aT<)Ly g Tl
TarvoORTIRbLNWEL Rolmb W) L0, IvVEELIZLOTH S,

4.1.3 SEDE%E

NN TG L., W TaGhke L HHET 2 L D18 d L e o LM - T

—fRICEEY o X VBB TE D L, BHATE D LTRET 25 GBI b NS

B o E VB EHB TG T 2L EIEHENREL RS, K 7ha—Lo ki

MBLCRIET O T2 I Z > T LRI, HRRBMBRZ KT 2 e 20, 250
BTG A 535 71% OH,NH,y. COOH. CO & DEREEEZ b O GHIEITR 5,

4.1.4 KO¥EE

AR DB ISR BRI AR Z R B S Ty, wRicBu»Tidn stk e iz e
AEDDSRFEERITR S ATHEMFHZEL RO BEER L Tnb, 2oL & oikoik
3L OERFLITE ARV, e E o ThRD & D ICHAINZRRIE T Y 2w, BIEKORIE
3, KITAEE 2R o880 (2 9 A% —) DRHEL. 2D 7 A F —ITKEHR G LRk ¥
DAMEL, M42DE 100> T0WBEEZXLONTWS, I OREENTERME D VAT D FiKE % 4k &
HIeEx6nTH5S, [5], [6],[7].

4.1.5 FAEKEDEKME

KITKEREGMALE & L THERICRELAEDNAYETH S, ZhIZOH, NHy 2 otittod
BEAMIEEBAT B LT L0, Thids oL SKERLEGHEOLE. WhWY LA E T
510 THD, FLRYVTZFLUTY A= ND XD RKEEDEH FREHRTY Z OKRFIFEEE
RS, POZOMENIERICREL TS, 2oz s oY HIFITKIIRL &5,

RAE S XN Y AR S () & oi@@ﬁ@&m,%L<ma1b%wﬁ*%%ﬁn*’
Aa@H?Zﬁ;ﬁ#hfﬁ<o:huﬁofmﬁ%a%mm DI #LE@F%ﬁ#
t6<twf%éa@‘*Et@ﬁﬁﬁﬁ@l*w¥wa<BATMmm*A®ﬁE#%®I$
NE—=INEL, ZOMBBRICE ORI oI NVE—F, AH>0 L R>TLE D ROBMR
T 5 HACEAMMNEE RN =D L B 5N,
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X 4.2: KoWE L 79 2% —, 44 FMEKOMEEMAEO KEMGHEEZ & 5> T b,

L LRANC & 2 LA DO AHIZIZFL AL 0ICITL, =V haE—ZLAS<O0ITA - T
52 e ro Tz, FTFKIEDF L AKDPET 5 & & KOWHEHPIELL., KERMGICLSE =
KUUE O 2GR EEA D & T aME 0 JIvmtsh s, Zhid, KA FRIESERT 52 5
25 — [ ORNEEN FBBRAT HBICBZ 285 e LCHIHEN S, BALZBHEN FI3k
FRG/ERlmnizd, ZTOWHEDOIFIHET KN FIIARER G Lo hokor Fichl &
AEOND., ZToORRE, BRILKESEDO E DY TR FIFRESD S BENKIRFEE (Z 11 % iceberg
EWI)RIFRL D T H, &y hn—-odaNiEE s, 2 THRNE L LT,
TAAIN=T 2L TROITKITIFEKRZEICICE LA D LT 2MIicH»ND, [N 4.3 ThhsE
EkZE, 2F VbW LM KITETRWHETH S, RBZ DL XDFKENTOITLIZH D
Ko DIRNEZ BOKHEAFD & v S, [3],[5],[6],]7],[8]-

L2 e o O
oo o
OlAIO + OB =—= 0Ola DO + 8 Q
oL o ol 1© ol e T oL
O /J\TH’WJ O S/J\{ 9\

[ 4.3: FOKMERG G, O3 7, A BT E bITREKE
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4.1.6 TIA—ILDEAEKDIEEM

ZDEITKICHAMEDEREZART 52 L1TH L. 2 sHNORBICKkEZY ) — )L
RRAY ) =), TRINY, DFFH U REERELAEE L THW 3 BHRICTSZ ek T
bhb,

K=7Na— )VREEERIC, 52 MATZHEICE, WEhIFET 27 )va—)v
O HCLERPERIEEYI OB Z I A ZIREL 705, ZhZ2BRNEENE WS, 2 o
B, KEZLGARBERTH 2120000 6 TKITHKEDIRICH F 0 FEflL 2202 21272
LeHEZOND., 20D IBEHEARTITHEOMEAMREN END L EZX N TNW52. BERE
I ENIFZ DI DKR & DOKEIEEEH OB MEIREICET 52 b 00H 5 25, [5. [6].

FKICEZROTY )V ERBATSEE, ZORITE > TUIKE[ETINIKY KoOFEEMENT
MY, FWKERME I A KOREEMEN E235 2 L bHE SN TS, [5]

D& DICKICEIZEBIAB R TCNAMT A5 Z 2T LY., 72 ORERII KT Va— L E
BrLBRIE T8t o7z, Filo Xk ke 7ova— i L BEEOYEITHEBE S h
TWRNWZ v E, ZTOOLIMETOREROBEICIEH 2BE ORI TIBENNE L 25,

4.2 KR=ZADHEKI VFL—5DFE

KamLAND EEATHH SN T Eighy v F L —F1, KINEBHICH LR ENZ DT
H5, WLS 2R T 2 D—21%, LYV RKMD=o— Y ) EEEEELRTLZ L TH D,
% Z T KamLAND KBk > F U — & OFf o MREZ 5 & LTz, ZOIEPIT D LD 7%
Jist CRRE TR S T2,

4.2.1 BELTZKEHE

KeR= 22 L Ithky v F U — 2 2EKT 5 LT, KOSHRIMEBIEZ SN LIER LW
I DT TIEZ, KEFENLLDWH LRI E L WLS & L TEHTE %5, —hHHEY
DI OKARTIE, KEMHT BRI ,

Z 2T, KR E 2%l R T 22 HEICT 5200 5. KamLAND T L T2k
B ORIE 3000m3 TH L. HHT L HAHOKRER2 ZoREICHA>D T N7 52D
K VF U2 REDI LR ERDE, DKRD 70~80% WAMNIIRDVENDH D, LLLRIS
Ke R =21 LWk v F U — 213 L FTLVRART, o WHBETIE oD b oht
TEIRTE 20 MET 2 DT 6 Z etk oz, 22 TIN5 OB LR T Lo 22 %
ER AP

22 BECRICIEH 2 B L B GEREH 2 X HOGBEBDIIRT 5 982 3 BEE, 2 0% -AERRE 2 XY
HTTEBDIIRT Dl % 5 —AE B L » 5. ERIEBHNIEER —BHE, B asEe bickEsTwa e Ex6h
T30, IR T oERNEER OZFEENIR b - T,
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KEHFFZRNT —DIREEZTRDR D, ERAREZEHLIZDITIE, FRY D 20~50%DW)
EHOBRARTH S PPO FTCHEREL ZXNX—2ELRITIIZR SR, ZDDI12k 5L
£, NP UIRE OB R AN T I N TCEXLIREEET e 2 4L .

nBHBROY v FU—E R TNEe L TAFTELboofald, BKMT, Kida[iaid o
LHDH, LPLZENTYRRETNBEHLEE TN Z 10%DLEICT 22 e IF#LVWEES 2 &
TH5DH, TDZLITONTA5ITIRARTz. Lzds- T2 o383 50% DL F ok %z & A PRy
FUL—FDORFL L THDTOHLDTH 5.

4.2.2 HRABLFHBEK

FARIT KamLAND EEMI B LIRS v F L= MW57%7 Vb Iv VICELTWbHZ &M
S5ZofizHEICT Az e L, BwElE, WL 1omBEZHEE Lk,

4.2.3 BEELAHE

AFFECIE KamLAND EEACHEDLN TS PPO 27aH & L THEH L 7z, PPO 1%L DIk
VFU—FIMHHENTBY, FRBEHLOTHL, EREIKS v F L —2ITBTBRE L.
PPO 72 & DFNWENEHHED» S O XN X — 2T 2WEHD Z & TH 5 MBIREITIAE X —
AL ey v F U — 7 ORI TH 5 O THRAANITIT T 3V F —(REEIIEE G- L 20wk b 7
95, ZZTARIMTITRELZ BT 2720, DIBEELERTEEZE . BN Tl %
WDz, B—IAEIERDBEOE VI NF —DEENEDOZ L 2T 5, B IAEIEIE — A
BKICIADT DI 2 EEZIET Z 21T 5, R—R LD KIIIHLEKLHHT 5.

4.2.4 FB—AEDOER
BUEE CWLS BMFELRD S B LI To ko Rz enEZX NS,
1. KITBHHRDFFET RV X — ZARETE R,

2. —fRICFHEH T 2.2 D L TRV B UERMBBUE A GD Sz JEtE o GRIIE ©H 5
T2 KITIZ & A ETRT R0,

3. FOR BN T AR b RO B TAIIEE AL L T2,

OV ZHZEIRT 572 DI LI T ORI D el KL BET S Z iTL k.

1 BUROZIN - % RETHZ N TELIRVE VIR (o8B ) ZROWE.
2. KITFEMAET B2 EMTED,
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e AN Ay o o B VSO 7N - e S P R DA
i9)

vruankdy ) —)u CeH1OH 100.16 | 25.15°C' | 3.6%(20°C) 68°C

DI AN (CH3)40, 88.10 | 11.80°C | HH5W 2 EEH T | 12.2°C
ol

T /) =) CeHsOH 94.11 | 40.90°C | 65.3°C LLETIE | 79.4°C
HowrHEIET
i, chlDITT
V2 Ml i

o-7 VYV —)b CsHiCH30H 108.13 | 30.94°C | 2.2%(25°C) 81.1°C

NUUNTNA—=) | C¢Hs — CH,OH | 108.14 | —15.3°C | 3.8%(20°C) 100.6°C

TZHUYNTIA—=) | CeHy(CHOH)y — 1,2 - - — -

& 4.1 B—IaBE O

3. AR 2 THNTED,

HESTATEDSAKICTRT B =DMtk i 2 o 2 L ETH B, B ThAREWED Xk <=
OH HIFHIAINTH 5. HHEEIIBEZLFHET AN NS ORFICE D bOIFRO TS, &
BNV RT w7 3] 6 R-T e, B—IalEomaie R 5YHEZR 4.1 1R,

ZDIB T2 ) =)V 7 U = VIFEERS O fakatEAE <, X VIV 7 Iva— WdIEFEICE
M CH - 7z 72 OARWFE IR I L Tz, o TRIFZETLE, BB omaie LT, Rvy
TN A—=), DTV, vranty ) —)VEHERHL .

4.2.5 FAEDEZL

HEEREEIKITEAEEL 9 ZBEICIERARD VY, ZhE A GBI E 30T 5
TDICHBWEDF =y ZDBVETH L., L LREG TR BB RO EER D
MEENLZND, BB Bl U TOKRERG LRI, T3 WLS DAl re
I WEHETT BRI, FTRIRTHMESGL ThE0 85 0 THIRNL 7.

L2 L NIR T oML, BRICH L TRERFETIED > TO AR TIE LRV O TRIRTE
PR TCE-REICHEL Q3B EE L2 HET S Z i L.

4.3 2B %

KR = 2D F U — & ZAERT % _FCHANICIE, K+ B8 + R ol aE R
W, FZTHIDIS, KITHE B PPO 2iahTFEEZ TR 72, B—a8IR I 7)va—
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NRDITIILa=)L CH,0H
1

Benzyl alcohol* @
[¢]

SURANFY /—L

I
Cyclohexanol* O
SETEN o

C

|

C
\O

AN
Dioxane H, ?HZ
H, CH,
/
Tz/—) on
Phenol* @
=T L= on
0-Cresol* / !/CHs
i
.

& 4.4:

W, ARV, vrangdy - )VEMHEHL .

4.3.1 KERUIIILFIVO—I

FTA41DIBETRUYINLTNLA—)IE, RVBUREPLOD 5T, e Raxd L ikriFoo,
KICHHIEEIZ[BTHLZ Ol LTHFEZ B 6NE, L2LERD LI, X
YONT A= )JIKITET 5830 TH38%TH L. Z ORBERITERIKFEEYR S 5720, K
KEATIE 3.5%D K@ E 2 < U Z DEiicit L TEY 5 % PPO 2#i\7/-& 2 A1 KT 0.35¢/¢
73'9 f:.

KFETREND £ OIS ZDIRETOFNREZH > 72METORIENR LAY, FlbIMricEn
IRNF—DRADH D 2 L1Tbh s F = L ya g ITHhTBY, EHRCRZ2HET S
WKWER SR S 22O RFETIEZ D FROBIRL 7=,

4.3.2 XK&vvanxkyJ—)b

YIaAFY U IERIEERY Vv F L —F e LTEHEINTEBY, TRV —REOERS 5.
ZDRHKICu[ER Y 7 and ¥ ) — VI —ialiEai e L GEAZ. BT, R410k51C
KIS BIEMREE 3. 6% TH - 1272 35% Kimw 2 Fk L TREL 7=. Z DD PPO IafffE
s 0.4g/€ THh o=,



50 WA KN—RA@RS v F U —F ORG

ZDRHEDRANEIT 431 LRI LD ICOTLICENTZ RNV —DRANRD S B F=Lvay
HITIMNTBY, EICRLEZHIET SICIETLE6 -7,

4.3.3 K&EIAXHY

VXY AR L F U= F I SN TV, £ TiHERE LTOF X ol E
RN L 25, VARV UTKCE AT, ¥EVFFY UICPPO &L 2T (10g/0%
TIHHER) 70— sl & LTl BT 2.

KB50% L ED VA FH KB HIC PPO 2B LTIzE 25, 132 ALY PPO 2N ERD 5 T2,
(0.025g/¢ LIF). A FTH VITKEEET 5L PPO BN RN

4.34 FE®

PILEOKERD S, RUWEIZEAR ZE > TOTKICHIETH 508, FORMERIINE L,
TN RFNREE BTN 5005 7=,
2R T G RATE R, 5 2.

4.4 3IBEZHR
AU D K D ICAKITH BB DR BwP L, BRIEERED Z BNk 5779, 4.1.4 TR
Nlz &7 a— iy, KELGEML, BERZAEML O 5ikE KOREEE R0 %
ZOfITCITETHE _aBEomaizEL, RICH —mE, e e bIckaREG L 1 Moar
272 B f{N Tz,

4.4.1 B BEOESR
B ISHOREGICERS B HEH L LT,
1. KITIAT B Z e N TE 5.
2. HRARE 5&EIR) ICE T2 e N TE 5,
3. AR EIENTZ LIS TES,

BHT6ND, ZOFRETHEINY RT v I206FK 42D &5 RYHZIEEL 72

S —AEH AR, SHICKEBELE. ZF Ly Ua— LR sk i, A%
D= VRIEY ) —)E L BEHERZEPTYWE TII R0 e Ra X o V2 @b Kicuiah 5
DTHRHL 7.
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i TRPESR R LIS B fRIE AR
(KIZx L Q)

XE ) =) CHs0H 32.04 | —97.49°C HERREK 16.0°C
% )—) CH3;CH,OH 46.07 | —114.5°C HEBRK 16°C
-7 —) CH3CH,CH,OH 60.09 | —126.2°C HERRK 27°C
2- SN ) — )b (CH3);,CHOH 60.09 | —89.5°C HERRK 11.7°C
278 ) — ) CH3CH,OHCHCH;3 | 7412 | —114.7°C 12.5%(20°C') 24.4°C
tert-7 F V7 )V (CHs3)3COH 74.12 | 25.55°C JEFRR 8.9°C
a—)v
tert-"X > F )7 | (CH3);OHCCH,CHs | 88.15 | —11.9°C 17.7%(30°C') 21°C
Jvza—)b
ZTF VYT HOCH,CH,OH 62.07 | —12.6°C HHICES 111.1°C
a—)v
VRN HOCH,CHOHCH,OH | 92.09 | 18.18°C | fEEOEEGTRG | 177°C
7k CH3;COCH; 58.08 | —94.7°C HEBREK —17.8°C
7 h=hU W CH3CN 41.05 | —43.83°C HERRK 5.6°C
DMSO (CH3)250 78.13 | 18.54°C - 95°C
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ZDHHE7E b=k Y& DMSO EHEMNEHOOTCEBIIFEH L 2oz, VA FV
i, fabtE b AT 5 e DREDHHRY v F L —F THDW TS KNS 5.

4.4.2 HNEEEAAE

BRI L COREL ZWIKE, DTN TH-> THKITAMTIWETH D, B _IaIIHE—
BHEDOKNDIATRER LT DITRE L WEHTH 5.

—RICZ D KD % 3YEHFZROMEYE TIE, WwRE oM AEBEMEIHA S, 20, ZoOffiT
KEAZAT72D 3R TIT 2 HR LV U — 8 ORIk ORI A 2 Z 21Tk 5.

PITICIR AR 2 # G oM G TlE, K23 50% DIEEZEND 2 e 2R FIC L0, 2L OBET
WA D B B koM & FEME D koM ONREL 7z, Z L TR TIRES2MEAETH -
THBEBEPHE L L EOFEEEIMEN S DS D 2 L BEhro Tz,

BANCE T 5 IR CIRAREN TG, AT 57 L) BIRIY, BMEOBEROBIETICIIE
ML TORWGENRZN, LB TRR=2D@Iky v F U —FITRD6N5, THEEL Tuvie
Wz el TEEENHATHLZ L0, IOV TUIIRKEEERL Th S D2 —Df»PD 5 Z &3
SEIIR D,

4.4.3 BAREBE AEOHEE

a1 FTA2%2MHHL -f42 O EGRORITORBEN S, M 4.312KE 50%LL FicL =557,
MOPE—IAHNB 5% Fag b oz ok,

ATk AR RN BT OH IR DR RK
&K 50% | & 60% | K 70% | K80%

RYUATNA=N ]| TELY 20% | 12% | ™% 4%
TH /=) 23% 15% 9% 5%

VA xFH 20% 10% 9% 5%
o-7ax)—)v | 1% 9% 8% 5%
vruankxy ) — ) Ty )—=)v 20% - - -
DA% IE AV Ty ) =) 20% - - -
2-7an)—)v| 30% - - -

3R 4.3: K50% THDOHE N 15% 0L Eisi 7zl &t

INEOERE AL TWIRICE T2tz TClibh 2 SWHAOM L ERE H & b9 3 A
DUMHLHDT, Zhiucray L, M4.7, 4.8, [X4.9, X 4.10 ICHEE .

SN OMEREDORIE, 3 2OWHOMEGOHIGEZ/RL Tnb, M4512B0WT, HoHAEHN
TETFIEVZEME, TUERb SR (A) TZOUNKRTWHOE GEIRT.
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M 4.5: Mo R A M 4.6: Pl—Z2flEaE e T sl G

@RS, ORI SEITHED S BTG & 0% (B) CHUOYH OB &%, K RICE
V2 EMITIEY & OZST (C) CEUDYHOEGZ/RL TS, >, A+B+C=100% &
%o TWnb,

Z ORI, KB50% %/ RTHH L. 4.2.1 TIRARIZAKDE 50%LLE L 0D DI Z Dk D 5D
MTH5. AFRICHEKRDRD S0O%BIINTH L. o TEHERINS DR E RLKHIAK50% KD
GHloMIICEH L (Hanz itn 5.

Bl 4.6 ¢, BRI EIERL 72w ns, Hl—7 1 Mickk a0 8L T2 Mlick s
EOTT0S, HRRE D BT 240, T 2HE 2248 THE. N4a7 X482 HE
RDEFIRBICTE ) = )VEM > TOBEEE, A ¥ ) =V EH S T L85 &0 iR 123K
W, [BFICOF R R0 2 —Fa ) — Voo, XUV a— koK<
T3,
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2RISR R Z LTI ON TR B ENEMT 2 B0NK- T e,

SIBANEY ) =) VA XY U REEEICT A G TICE L T, FELTNB T L hE
RCERD S e lDZF NP E I TR 5 7.

¥z, ZTOMREPSHEMITHL Bbs, XF ) =)y )—), ZLC1-Fa)x)—
2 Fan) = )ViE, AFNVEOCMENRLDLIDZNTENRED BRI I)VT7 I —
NWEELldnrLliz.

4.4.4 PPO OB

AIER D & 5 el G TERRICOBE L e lp 5 I8 CH > Th, ZZICPPO a7 &, 24
KL CLE OB 6N, 2o ERBMTENLI PPOIE, 029/((NY VN7 IV —
TR L T 12g/1 £C). DI, F441CZofkike LT,

Bl N BN T DA 7 IV DIRAE
50% | 60% | 10% | 80%
RPN a—) 7k PPO I33%1f | PPO 131 | PPO (331 | PPO 13 1f
5 ) =) 23% 15% 2 Mo | 2 Aok
D /AN 20% 2 Mol | 2 MlicorEE | 2 Mo
2T ) — )b 17% 2 Mo | 2 Ml | 2 Mok
vruanitiy ) —)v Ty =)V 20% - - -
DI AV =y =) 20% - - -
2SN ) — )b 30% - - -

3® 4.4: N 4.31C PPO % ¥ FRoME, B BGIERFoE T

7 N EMFES GG, PPOMNA ZIVICEHEEL, 132 ALBI RS OfGERD 2.
BT K100 % THNIE PPO IXAET 5.

Tz, BAABTHIRY YN T IV A= VB2 S TR e FIRL 2B 81, ZOXRYIIVT7 I a—
NVDBEEN10%LL FTH S & PPO ZIREZBRICEBM 2N T L £ o7, BlkHEE blzen
PPO DS CTRIZ VRO HEZ RO N T I a— ezl b 8bb.

445 FE®

BN, WRY v F LV —2 & L TERZ D el &8E, BBy YNy a— a2 fis
MERDORE STz, ZOMERT, KB50% BEDEREZ WV DMMES Z L8k, 22 TfF
KL 2wtk v F U — 2RO Z 1T D 12012, REOREBOHETIE, BOKN50%D
FrOMGEOBREE FICHHL 2. FH BEHOKNOBHEZRIPT & v 5 3 A oREE
RO L ODORMIE, TORMOKE PPO 2aN & RbWHLH -7z, ZOJRIN% HfFET
g, BliaBoER Kb A 2725 9.
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4.5 REAMFR]

HEEYIHS OH,N Hy,COOH 72 & DBIAIEL RO G, — 0 FHICIHokIE & BRI D 5 NF
A (HLB,hydrophilic lyophilic balance) TEEN5 &, Z DN FIE KZEA. Kl & v 78R
s S v, BIATEYE (sueface active) ZHEZ T, T 6 OYH DKW TIEZ DR 00
WD RIRE L 11272 2 & BUHDLE ooy I3k S oy 2 SMC IR SRy 2 i TE L. Ik
)V (micelle) 21K T %, I VIV EZFFOEHEIIN FAROREIZROPE N TRERN 2G5
WMORIBICH 2 L W2 53, ZOREI BIVONEBICHKIED Y FRENTZ N TESL, 22 T2
DKL KR ELZ =TT B 2 e R RETEAWHEHEZAHL T, WLS ofiliff2 iR A7z, =72
U BEARED AR 75— EY A XD Eick s &, HITRA DI THRIKRPICEET 2 £ D1
7Y, YT S, ThEb o TRMORETHL LHIIT5 2 Lic L.

4.5.1 Y VFL—=8hoTN

WK VF U= =13 oFERREESH, ZL TSI TWS, 2020 TiREE
WIS 5720 C, TAGEHINTEL VDY LY VY FL—F =R 7T NN 0nH 5. §i
GOFHZE T, WEMERE O B2 & TREHGRNC O ICHEH 7z 0, AEFFEC S EH T & 2 ulHE
YndH 5.

ZNSDOTENKEMETH S L Vo TH RICTKDEFRMDE T CFHERIEILI TN ->TLE
WEDKAEFRTOLHFENDI DT TIEIRL, YOV rF U —F —I2bEY Rl o kSHEMN
H5.

ZZTIEREN LY v F V=2 h 7 T e L TIAHED Scintisol EX-H & Scintisol 500 % {f -
T, REAL MR EIRRD,

4.5.2 Scintisol EX-H

Scintisol EX-H 1%, v 7 757> RME YK  BREGAR SRR e &, o hy 7 5 VT
VIR RIS L SOV O RS, FERCHETEZ2h 7T 0e LD TIN5,

ZDH Y TIVTIEAA10-20% D EIE 2 WL TL v, HIESABEICR S, $£7220%%
MZz5EVNMELTLEY, BEENEL HEL RV AKRIEICITZ bRV DR 5 Tk,

4.5.3 Scintisol 500

T UFV IV E00 1, WKW ERERT 2 H 7 TVT, BAOT VA VST S 2T
YR E L, RGBT HIETEEIRE L 22 REVD 5.

DRI TIVEE, BAT KB 20%LLTOEG, F-& ) & L2 ML 7z, %72 30%1L
ke ze, BIFPHHET IMICRL0THLA. Mo TEIEANICHEL TLE- £0

SRR DEFITHNE, ARG OBERITAR L IE VAT 0D, AETER. Tu4 REwe L TaRD 2eL
TV Fbhd Z %0,
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AR, HIEIFIME < 25729 WLS & L UIMFEH T E 2w,

4.54 F&EO

HHROKBEH DY v F UV —21%, KedhTZ I3 TEn45uEEL L T2 B0KSTIE
WLS & L COFHIZTER o2, ZoENMAMREAIZ > T, RUIATII—)VE2ENL
TREBATNY 10% RIS e HE L AEEL Ths e, Wohb NEIcZ L ol REFL
e oanf REKELRYTE, @wHICEFEITHML The R0 kL ok e -
bbb,

4.6 F&EO

Slul, AU T, KEZL o @ky v F L —2 2185 LT, R EE2TTHRED
T2 DOT7 VA= )VOFRHIZ R r o7 .
RUTVNTNA—=)ERFwHRE L IR S Z ez 2Hichbh N EGHIE2n. £
INnslY IR e 2MIchbhh D> BT, kIlR—22oME, VUL TIV
T )UIR—= 2 R HMT, BRI T O LB SITBEML Tz, ThIEE B e Kkn—o
OMEEV I IBEPNOMEIEL LD Z 2RV EEWVR L. bBAALLZI Vs llE
BEOMEETHIER AT E R,

OV S ZOMDBIC TV a— Vb SITIART B e WO EIZ TV a — L oFERITR
ZL T,

BB IR, KERVINTNA=NDELE SITAIRL ek Rhrb e, RA5DLD TR ST,
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A2 2\ A F )V | 100% | YHEL 72 || K 50% DkF
Bk, R|KND | BETIV | oV I
FZIEF | BT | a0V || 7T a— )
DI B 72 || KA
il
AE ) =) CH; — OH 1 HEBRER | K 15%
TH ) =) CH3CH, — OH 2 HEFREK | K 20%
2- 78 ) — )b CH3CHy—OH |3 MERRK | RV || 1%
)L a—
0%
CHs/
1-7ax)—)v | CH3CH,CHy—OH | 3 HERRK | XUV || -
YL a—
1%
275 ) —) CH3;CH,CHCH; | 4 125% | RPN || -
)L a—
1%
tert- CHs
TFINTIa—)v CH3;C — OH 4 HERRK | RV -
y)La—
0%
CHj;

F 45 K RUINLTFILIT—), FILA—)3REZTORT IV — )L OFAMEDES
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MokHic, ZORXYINTFNA—), TF ) =), K&d IRHEATDOT7IVa—)LDOFK
e LClE, =& /=&, 2-7anx) = Volik) 2F)VE, REF PP EEKED,
2T NNEBORE O E D EL 2 b 2R LTz, 22 T OFEMNE, XUV TIVA— VDR
WL QEZ ) — VRN W @i Tch 5 e oy, DoFtEEHlloPRICHEH L 2.

EHICEWR B LTUL, 2oy ) —)ve 2Tdax) — Vo oFKNEZ LD TYEL
HLOTIFRODERE ST, LBLAFY ) =), & ) —)LeWs AT NEORM—>To%E
ET 52V - ATIHEYTHYEHIT R, 22 TR RELETEHE LT 2F e Rn
IUNEOHEEEETZ R ETH L il bz, e RaxI i ZznZn 2, 3
flyozFLv o ZVa—npe 7)) 2Lz, LEL, ThblIXRVINTIVa—)LEIFe
ACBEPSTROFHRIZITR» o7, 2OV EHHIIAF L e Kaf: o Lo HRhd 5
rEZOENDL. sz, LPLAF LI e Rax o Ikl b o ¥rE 28 H 4
TS o & KW RN 5 u] BEED S 5.

RIFKETZNA—NRELRETHI LT, SETEP LI o ILAREEEL Tz en
TEHu[REME VRS N TS (BRMER). SEEA &S 2h 5 7223, Scintisol500 D K 5 1K@ MED
WK VF U —F %, T —)Le KA L TERT 278, WLS 1272 2 ] BEMEAS S
LrEZLND.
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B5E RNAEDAE

VUFU—FTE, A LEFER FORODT RV T—IC k> THRAHMIREL LT 50, =
DRFOYP T RNV F =YD IcFKAEESh, 7L THHIS é7ﬁb/&i,//%v ko
T%&é.:@7ﬁbyﬁ%%%%aﬁ$

3.3 D KamLAND CHEHE NS v F L =2 Dl Lk H1Z, ZZRXNVX—HEER FiT 5
T2ORNBIFZTE L,

I CIXE T WLS MR TICIEET 2 2 e 2 HELCH G 21T o T2, T L TZ DR N D
MOWREFTz., ZORETCIEZNAE THE- ko FRNBEZHEL 2R 2R S, FHL
= DITRIFE CIER L 72 2 8%, 31aER0 WLS &, AETHELZZh 6 otk e ot
B TH 5.

COETCIE, ETHALLAESEEZRT. KSEBIRIEZITR 5729 2 Tk & RIkD
KB HE DG HIR ATz,

5.1 RIEAE

PERR L 12RO RN 2 RRE 0D HFEL LTOCo D y o> F Ry VR HIRT
HZ &L

K 5.1 06005 L9512, 0Co M ON; ITHET BT, 1.17MeV & 1.33MeV D 2 FER D »
MiGE &5, LS ool LTy tighodE F2 kL, 2 r1reA 4 1bs¥sb. %
DE WS EEOARNE S LT 5 BEX NS, CNOEDIZRXLE—D ffhe HFOME
PERIE, M52 6 a7 s RSN TH L b5

Zoay T N UAREA T e EFOEHRL TEPHELE N LB TH 5. (M5.3)

a7 b URELIC K 5T ZoBRERE AR T AV T — B 1

a (1 — cosb) E

E.=F , =7
¢ "1+ a (1 — cosbh) “ moc?

THRIND.
Z 2T mo W TETFOFIEEET,0.511MeV TH 5.

E %, 0 =180° D& XITZHKRITRE Z bbb, T X BT
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s+ Co  gan1y

4* 2.50574

BT 0.3179  99.92% h I
Br 14011 0.08 y
71 1.17324 99.90 '
Bl 205
2.8236 72 1.33250 99.98 2+ l 1.33250

1 0.9ps

. li Mo Barang H.7haV 72
000 wow M 0‘)‘ l
[=

o %5 TR

o
T

5.1: 69Co @ R[]

E
E.(max) = ~

- moc2

L5, ZOEERaAVT NIy VLIRS, REETEAY v F L -2, LD 2 ROTRIVF—
EX P CEDIFEMREEN L RVDT, ZD2HKD y MANEITRICHERTEBE L2256 2K
DFEME1.25MeV 22T h Ty Ve LTES. $5&, LD E.(maz)ld1.038MeV L725.
PBoORIETIZTZoE—2dMEL 2T Ny V2FRNAROHIN V5.

WESNILeANT S L6y T sy Vkgeh e HERONRAEDE LR 572012, K
5ADEINE—I DL 2 GXF ¥ VIV ERD Z 2IT LT,

5.1.1 RIEEE

M 5.512, JCRHIEROFEEE oMK 2R L7z, #H L /28E FIEMEE T 2inch TH 5L, K
EFHEEOEMGAR 2NN TNV ET TT 4 ANT Y = ATHEESEDL, Zherkr—
ATCEHOVEREN WL DITT 5,

HEFIHEE OB S 2 0DEFERVEL /2T 4 A2V IFX—F—%21LTADC D
7=, O —HIZIET 4 VA 203 TCAMAC ® ADC DY ZFIVHINATIT 5.

60Co 137 — 2 DRIIICIEE L » 552 I L 7z,

5.1.2 HKEOBIE

HELRs 11, " 7 gilofiiiEh Th bk v F v —F ol 2 a Zix 7.
ZL IR T 2% 5.6 £ 571K
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X 5.2: it & BRFADIEKT AR
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o= FAROHE

HiillY ADC O F % ROV THEI I T > NCH L. Hs56 &Fs5.7baryr oy Pk

HE D,
| W% [ R | Hih L 572 ADC F v v R |
BC519 | 60 2710
BCHI7H | 52 1910

T52 N7 K VFL—F2Toary7hry V0iiie e

elholz, ThEr7S5 7L LT 58ICDET,

| Light Output Calibration |
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M 5.8 NA 70 #oEksy v F v —2XEE ADC F % > 2V O H%

M 5.8 ICIFHRIE EAR & fifiv 7z, Z oI,

ADCchannel = LightOutput x 41.4

THb., VBN RITZINE Y LICEHHT A, 2R LZNZNOTESR? S 12%F
FEFhTnsd, chFary 7Ty Voimi e VFOBREICLEZLONKENLEDLNSEDT

LB OFAEIC Y B MR DFHE % & 2 721 N7 & 70,



52. YUFL—¥a rRoREEHIE 67

5.2 YUFL—Ya vAORABRAE

A ORERN S, HHTAE —REIIRY IV TPNLNIA—)ICREL. ZOPHL WA WAL
MEETOL S B OFRNEEZHIEL .

5.2.1 KERVTITPIO—I

AR D KD ITKICERFBNT W TELR BB LT, XYLy IVva—), IFx4y,
vrunFy ) - VRBEAR, TLTThS2KERELMRTIE, XYV 7ra—pey
ranFY ) =), DTPICKITEMRL, £bTHICPPO 20 L. wWIhbRotRIzd
2L, WERRTIUIOE 6257, 22T, RUVIIVTILA—)LKERIC PPO 27AMR L 7
BEOFIROWERRE LD,

M 4.1 DEINTRYVITIVA— )V DKNDBIREIL38%TH L. £ZT3.5% XTI ITIV
aA— VAR HEEDL VT4 DMERETPMT 6 DESEZHELHIL 7z, 72721, ZoHlE
DFRITIF S NIz PMT 2> 6 OAZ T A3FTR O FEZEE TIEHINHIAT S R0z &gy > 2z, X
2IHBHEICRPUICTY 7T ERIFAL TESEMIELHEL 2. AFTIE, 205317200
RETHD. Totk, WEICKZZD ZEREORANEOND LR, Ao THELTE4E
FMWADC F ¥ RIS HSENDE LDz 53 2LITlE, 2oV 7734 L THS.
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PPO 730.35g/¢ M4 &5 DI, ZoEEICHTT 2RKIRETH S, FHIIRRIZV -9 100 Fh.
1. 3.5% R VIVT A —)VKEHK + PPOL + V—RA%L.

2. 3.5% NUVNTIA—=)VKEHE + 0.35g/¢ M% PPO + Y — R L.
3. 3.5% NUYNT VA= VKIFH + PPOL  +50Co.

4. 3.5% R VIITIA—)VKIERE + 0.359/¢ M4 PPO + %°Co.

B 5.101%, A1 R 2ol ThH 5, Fipid 2@, Az 1HBETHL. PPON A28
DIRDOTHTIEH LM PPO DN 1 B VETORENHA THL D005, ZDENIR
5L PPO 6Dy yFL—yaritiZeilbhb,

M 5111, 3/ ABOWIKTH S, FT 4T, ARE3B/THL. WThoFky 510 £
RNEEFRNBEETORENHEL THEZ 2325, ZITOCo Ny k> TEEZ Lz F =
VrazhickdboelBbhsd, 22T PPOMASTEABTNRY U FL—v g AR L T
54y, PPO DIV o TRV ITOFRNKBEEZDLTMICE Lol Tnd Z e bhrs,

ATWID TP LITBZ Y v F L=y a 2L TWELIEER2 000, ToRIIPRay
TRy VAL 5T, RAEBMI % 7o hIvyeffimTErn, Z27T, kR0 FR
ZEtH L, 2BLITTE, 2oV T7Y T2 HLZEY b7y T TCORTRAZNVOMEEEL
FIONTEHBEL TH 5.

[ 5.11 ® PPO M ASLBEPE AN TS L%l a0 TRy Y <95 Tho7z. Fi-
[ 5.121C 0.5g/¢PPO ZVAMRL 72 100% XY VN TN A=V DZ DXy N7 v T TOHEMEE R
L7z, ZOROay 7Ty 132010 THAH. £54 XV ZhiE, 14.5%Anthracene TH 5.
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solid line: 0.35g/I PPO , dotted line: No PPO
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Light Output Vs. PPO Concentration
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Z o EU0em) w3 (il 200nm ~ 600nm DEDOHICH L THEEK L LCEHlsh 3.

E(lcm)

‘?‘é 87 %ﬁﬁué mf:ﬁﬁzii&ﬁ‘? —(! m%ﬁ /1 Lj:y
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a E(10cm)
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L5,

6.2 RIERLR
HWEFLIT @ 9 FERICH LT - 7-.
1. K
2. TH ) =)
3. XUV FPIva—)v
4. K50% + T8 =)V 45% + N PN T IV —)b 5%
5. K50% + T8 =)V 40% + NV VIV T IV A=) 10%
6. K50% + L& ) =)V 35% + R VNTIaA—)L15%
7. K50% + TF ) —IV30% + RPN TIA—)b 20%
8. K40% + =& ) =)V 30% + NV TIaA—)v30%

9. K30% + TH J—IIV30% + X IIIVT I A=)V 40%

TEDFK 2.3 D L DIT PPO DFRNIEIE,360~370nm TH D, FSEIIHEH L Tnzannd
BREERZHTE-DITHE _AHE LT POPOP R EDFE _ISHEZEY 2 e3H 5 . ZoPH
X, RO E® 4200m TSy 7 T AEIE S 5 (). ZOWETL L, AEFHEGE
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U (4 % DU | BB | TRECR (om) | BBHY, | WRECKR (cm)

Ethanol(%) <
Benzyl Alcohol (%)
i)
EIN 100 JERRER 99.9 9000
x =)V 98.3 526 99.5 1796
RV NTIa—)v 96.5 253 98.5 596
45/5 96.5 253 97.8 405
40/10 95.3 187 96.9 286
35/15 94.4 156 96.6 260
30/20 78.4 37.2 85.6 58.1
30/30 85.1 55.9 92.0 108
30/40 94.0 145 95.9 215

3% 6.1: WEERO—&

DR L W=Dy v F L — FEROBRICHE —WaI LIZLIEHH S S, 22 THit
A% 370nm DEFE 420nm O OFBME X FiA, WMERIHEHETL RO L H k-7,

1 HBoOKE, THRVLEEERLZLO L, 370nm TIERERIMER KIS > THha 82 ik
HEEEDOREICL 520 THE, 2HBDOTE ) =), 3FEOXRINT N a—) eI HEEE
ELTWDLDBNN5.

ZDZ S YPNIRY DT A= VEBEAMRE EFEIRKRILE ET 5 L Bbhiz, Ll
KERL 12T RTCOBREOBEIL, NP7 a— Lo @EEEs kv 50 - 7-.

6.3 B

Fe1rbriclE2L5E, M61DkHITkoT.

FicLodlLizyAbo ko, 4, 5, 6, THIE, TXRXTKE% & LIHFOHEGETHY
RYPNT VA= )VREDEAL (5% ~ 20%) i< L TOWMEROZE(E R D Z L3 TE 5.

7, 8, 9FIE, IRNTCZY ) —)30% & LEBOMERTRICS R YN TIVa— )LD
DEAL (20% ~ 40%) 13 L COIRBROZEE L 2 L a8k 5.

¥9, AF~THBOENERL, RUVNTNI—)VOEENRYZ 5 LIRERIZIRA MiaicHh
LHZEMBMAADL. RICTHE~IBT/OEANZRLERVINTINI—)VDOREENIZ 5 LREREIX
Wz Tn5,
AR D & D ICHERFIIR Y VN7 IV 2= VEZICKFEL T2 2 W) DI TNk ) Th 5.

—HOAR & TN/ L 51T, WLS OFGRICIINEEE T & b LB 2 25550380,
BZ O FEGDORETE - — R ED/NEREER T, WIRTEML 7z 2 3R LT, bTh
WWHEMEE > Tnb & EX 6N,
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BHAFECIERL 72 WLS C==— MY JBIHEEZEZ L, 22 CHAFHRO=a2—F ) AN
YEEBHTLZEEZD, N31DEIIC=a— N JIREjOMERE, —a—KY DT R
F—IKIEL T, LS, bloa— N 2REMBSEETHIIEZo e 2ICBHI SN S
IAXNX—=AXRT ML, —a— MY JREMSEE RV Lz e PRI Z 2 VT — AR
7NV IFER S, (M7.2)

ZoZeEAHL, =a—NU REIONRT A= IZONWTONEREGD Z e TEL, K
2D WLS Clf, =a2— MY REIONT X—5 % CORERY At Z £ AVTE 57 KamLAND
REpEBHEICTIalb—Y g ook,

COTF I Ial—yarvoljibe ZoRICONTIHRRS,

71 —A MY S5ADKam-LAND XEg

ZDETIE, RFFETERLEZWLS 22— b LT, FHFRK=a2— ) 2 2T 5K
B E % KamLAND FEEf DT < &7 ICE#E Lz 2 UET 5.

7.1.1 BEHEODEFK

g e LR T 22 Hhuh & U CHARICHE 16 DR /IREH 5. ChHE2RTLICELDTH 5.
£ 71D Max Flux 1%, ZhZNOJR B0 & T, R=a2a— ) JDZR VT —
M18Mev I ED 7S5y 7202 THSLH, Zhick b & HARLHEHDIE R, S MMENCRAET 5
Kea—bt D75y 7 2313 x10%em 2571 TH B, ZDIHD Y% DX==2— kU /i
A5 140km 2> 6 210Km DFFREICH 5 JH A 67 4EL T 5,

M 71121997 F DD I 6 WP A K=a— ") ) T7T5 v T ADZ R )V F—ART
NELD LT,
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JErE | BERE (km) | BEUL VT (GW) | Max.Flux(10° v . /em?/s)
M 160.0 24.6 4.25
KA 179.5 13.7 1.90
[ 190.6 10.2 1.24
] 214.0 10.6 1.03
T 138.6 4.49 1.03
TRy= 80.57 1.50 1.08
S 145.4 4.93 1.03

BEH— | 3440 14.2 0.53
RS — 344.0 13.2 0.49
T 294.6 3.29 0.17
E5 AR 414.0 3.82 0.10
)| 430.2 4.09 0.10
EAa] 561.2 5.96 0.08
K 755.4 6.72 0.05
H 783.5 3.30 0.02
N 824.1 5.32 0.03

3= 7.1: HAROJE IR L ik, 2uli/), ==2—NV D759 A
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Reactor Anti-Neutrino Flux
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Anti-Neutrino Energy(MeV
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B 7.1: #k %2 WO FAAEE» S MRICRET 5 L HEX6he=a - ) JDTT v I X

7.1.2 BZRFORHEY
SIS AL 72— )7 b > oMZRIc R ET 5 e AHAEREOX=a2— NV ) OFRZH L HFEY 5.

Y, REOFZBNIE, X=2—tV 7Ty 7 AF, MLENOKEZDE FEN,, LT N
3106 =a2— M) )DORFIOEL 7L —N—=0Lb bR WERE 5 T,

N=o (E,)xF,(E,)x N, x (1—snﬂ2&%n2(12742552$;LOn)>> (7.1)

b,
R71HD o (B) 1T, KCKIERTH S, IR LOMRRL EX=2— MY 23k v 5

V=S NORG el BRIBEIEZ TOTH LA, Z oW pIEOICKINFEE, Kok IITRS
hd.

O(Ev) = ——Dpeke (72)
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= 9.5 x 107 %p, (MeV)E,(MeV)[cm?) (7.3)
= 95 x 107M(B, (MeV) — 1.3)\/(E, (MeV) — 13)2 —m2[em?]  (7.4)

ZZC, B, A Lc=a— ) VDT RNX—, 1, 3N FOTFEM, p,F E TR TN
ELOMEEE T XNVF—-THL. £/, BHrehtkroHEEEZ AM(=1.3MeV) &BL L,
E.=E, - AM3 TH5s.

FRECSR 71D, KR—=2KRS VF V- I HOKEDOBG TN, 252 5.
HFHT2 WLSICHL T, RorBYTHs.

i AT | BEH% | HE

PN H,0 50% 1.00

Ty =) CQHGO 27% 0.789

RYINTNVa—) | CrHyO 23% 1.04
* 7.2: WLS &%

£r7o06, ZOFEHTLEZWLS oZYHOEREE 2T &,
X 0.53 HEY%
ITH)—)b 022 EREY

RUD)I7IVA—IL 025 ERY

L5, ZIN6—hMUBIEYDZENTNOYHDK T O E GENT 5 L 6.5 x 1028 /W LS1ton
&5, —IhYDOWLS 29 LAUE L 7z T Z DR 6K,

N, = 6.5 x 10*? (7.5)

7%, 728 KamLAND T S Wbk v F L —7 Tid, BTFofiEs.2 x 10°8/LS1ton
DT, —JTh @D WLSIZIE 7900 b > @D KamLAND kS > F L —ZITH YT 5B OB 108
FETHEWR 5,

7.1.3 —FICBHAlThs=a—bMVY )

AN7.118, \7.3, 74, BLXOMN 7.1 of#HE5Z, PoMIENEN 1000 TH-T2LT 5, =
DL EFFICZ oMM TRIEENE=a— MY ) ARV MIF 72D L D125, FITEM
lF=a— MU 2 IREIMSES R0EE, AITEE 256 THL, 22T, =a— MU JiREjo%k
fhe U CIWEIREIE O —> CRIRGEAMOBIKIC A S sin?20 = 0.7,Am? =1 x 107 D& &%,
R Tl sin?20 = 0.7, Am? =7 x 107, —RSHTIE, sin?20 =0.7,Am? =1 x 107* & L .
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Events Rate(/MeV/Year/10000ton

N
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IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

6 7 8 9 ‘10
Anti-Neutrino Energy(MeV)
B 7.2: ERRILE T ERICBIH SN D =2 — MY ) ARV MO T R)VF =040, FRpTIRE)
PN, REIIREIN D 5555, FORMIE sin?20 =0.7,Am? =1 x107° & L7z, E/-f
T, sin?20 = 0.7, Am? =7 x 1075, —RBITIE, sin?20 =0.7,Am? =1 x107* & L 7=,

72 YXIalL—Yavohlt

M72D&H18, =a— MY IREINEZ 2558, HD sin?20 & Am? OfENS, D k54l
THLIMDICE>TBHENG =2 — ) VDT NT— AT MUTHEZR 5 TL 5.

P> TEMTHHISNAHE AN =2— ) JOZINF—=AXRT MV E[E LT RIVF— AN
7 MIVEIRT sin?20 & AM? Ol ~¥I1E, Thhi=a— MY VIREIOL 725,
LOLBHIENSE =2 - Y JDTZINFE—ARY MVICIIMEHHEENFEET S, DD E
BC & o THEE S N A IRENIMICIE, HERICIREL 2N TE S, WEEEZ KELLT50, HE
I % R T IEMEE TR L 2 ofiE, L0 IF#ZIREIMSE 6 hb. B0 s olkE,
F OB OEIC Y IKIFET 5.

KDY I 2= arTlE, Ho60PCONBLDI2PEEICBWT=a— N /IREIEZ X
ELTBL., ZLTENFThoBEICBYT=a— M) JIREIMSCZ 2 & 1T, FEEpEEICH)E
TR =2— M) JDZRNE =27 MVEEHHELTEL. 2hb e, Bllllahiz=a—
RN JJDIZRNE—AXRY MVEHIRT 52 &C, REIMD/NT A —2 2 HEET S,

ER R T O & 5 Ch s, B [11]
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1. KIREIROAIRT, HENRTRXA—F ZEHOEENET 5.

2. N 7.1 28, ZoETCIRIMZICBHESNAEAFX=a2— ) JODIZRIVF—ZAXT ML
et 5.

3. EBROBHNIIFEHEND L7280, 2D RIVF—AXRT MU S ORRIES 5. Z 2
THIZNZEHALL LN 6 I VA LICHGES, Zhz b - TBHIE N T %
NEX—=ARZ N VEYIalb— T 5.

4. WA O LU LT, 2h b ZHBHAOIREING X =& L5701 2, LlAMDTT
FETCTIZRNX =AY MV REET 5.

5 X2ERDEIITEFEL, 3, DZRNLF—AXRT ME 4, TIZHDOZRNLTF—ARYT |
NEHNT, 4, ODZTNTNORTO 2 2T 5.

E;) — N(E;, Am?, 5in?20))

. . Nsimulated(
X2(Am?, sin?20) =Y i = 1(
( ) Z Nsimulated(Ei)

6. 5 DFEHE 1, TIELLEHOEDVICTay T4, Zor IEFAEL L TE63.3%DKX
M, 95.4%DX % Zh 2RO TR,

PlED & 512U THRZFNITBWT 68.3% & 95.4%DAEFIT & 5 X ASHRI I L I, 5k
WGP TE S, ThDHEEEDOREZRL T 5,

Za— NV ORI 3.31CH 5 & 51T, Small Angle,Large Angle, LOW,Vacuum & 4
Fou]BEEMT 6 N T b, RIT T SNO,SuperKamiokande DFGHR» 613 =2 — MY /IR0
fe L C Small Angle DulREMEIZML 2> T 5., Zhb6=a— NY JREOfHD S BT, KFE
T, 3.3 7T Solr LMA & FIREN L KREAM TN L 4URX 7.312, MO/NT X — 2037
£y 22 Lo, HBHHREDRKEZY I 2V — T 5.,

7.3 KR

WLS 28 L 7= i 0BG, ZFoTF —2INETEORENRT A - MBI LNTE
Lk Ialb— L7, NIRXA—FITRKBEGAMNITH 5.
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[G] U /5% KamLAND OWARY VF U —FIH L T TR - 2. FERIERIT 0 3FEQHIEMIM
FHelcyIal—hLTHA.
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& 7.5: KamLAND CT=AEfICBIHIEN D =2 —F U ARV ML TRON D B IRENFE DMK

74 FE®H

KED WLS 275 Z & T KamLAND £ L 0 #E R IREEZBLHI TE 5 2 2 b o
2. ZELZDOYIal—y g TR L 72 WLS OBEENTARNE L 2{REL . BFED
WLS TIEBIEENRTATIIRL TV F L —y g VR PHIETE W alBEHEN D 5.
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BRE RIAREMBEL LM

K TCHEL TD WLSIE, —H N7 I 2A0ER FEEICHEIKY v FL—% 2 L THEHT
ELREWMRD NG, WY »F U — 2 & KEICHEHT 25513 FEEEE T < TIlE—RFNIS,
ZEE NI ENICRET 5 2 2105, S U TEB o ERES NI, JT—KanRwE
LIz EDZe® BRI, REIWTHEEKY v F V=2 20K 11T, SIS ERSRESR O FEDL
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RS v F U — 2 IO ) BRI EREDRIRY v F L — 2 T 50 2 bH Y X 5.
TP T L LUKy v F L -2 IIERE R b2 oI L ey v F L= 2 RIRAT B
RN H DD, NMENDLREEEZ NI L 0,

ZDETIE, ERL 72 WLS 05 AT 20Tk B,

8.1 ABlX=

PR TR L 72 WLS 1E, K7 50%LL Lotk TH 5, 72 20%IL < IBAL T BHERU I
TN A=) DHIKRIE 100.6°C THL., L»LIXKY DTy ) — )V DH| Kl 14.0°C TH 57201
WETHAT LY B 5. 72 Clikizv v I =HAEMr 2 o & =120 Gl A EDH
Ex L, WEANIfRIELRETED” 7 BB G AAHEREE © & 5 5 KHTEREY ©
H5H. 2

FMRITIERGL e otz WTHhOY Y TN ZNTHOANMRTHRRDORY VN T IV — Vg
DFETH 5. KEMFHL THE o THIARITEED EREIIHEEL Tz dh b FA%MC
FIKEDMED» 572, 220DV > TIVIIIERR L 7272 TlE WLS @i & L T2 HEGTH 035K
R 35°C LR EERDZHFHICH - 7z, 320 DY > TIVTIIKRDDE80% B 5 M3H| Kl 50°C
# Fllo/e. 2he o KETCIFFHETKRICH D &b &G KT Hu[REENTTL 5. ok
HAEDECIIE 2 I8t e L TRELREE S ohb Lz,

'HIKRE . T OWEDPERPTRKL 72 & SITA LT DI HA R IRE 02858 % Wl RIS T il o i 2
59, ZOWRICEL kI iing e IR UEEL i 5. 2 0RFZITHEKIC L E i - il 2R,
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8.2 MAEE
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L7,

8.2.1 MAEESE
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WOEE R LIEET 5. o EDKoDEHFeMATTEBRL 2. ST To—>. %
BZoRoiE 12°C, Witk b ZolEEE FX TR,
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2. TIARIRAY ( ~V %9")1//\“/-12"/) CsH3(CHs)s

1 DHIAAIE 35°C 213 50°C TH 5.
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FEEFTTARNDTH L, SHITHsEEhtd 5 ECIIBERLZHEL 2R 6|/EE2T T
T DBIREIT A B,

9.3 FIEER

BANZED LT, SHEKRL 7z WLS O ARSIETEAE W IEEARD s, ZHIEEHL 25
Tt B ) — VOB KEDY14.0°C N0 TH DL, CTOFEETIIWLS & L ToKEMH
I3fGMRCH 5.



112 W9 flim

WEDBITHE IR, JlMEE T I a— )b L Ideo” #{E” TRz Lk HITAF IV
v RaxFy oG ERYEHZHERHT L e T ol#E%Zu##T 52 &N TE 5HulpE
YD 5.



113

BI10E SEDREE

10.1 KXfEOITZVFVH

TR L 72 WLS BFeemie iz, LAL—RISEEZ Y 527 v F v 7t L ToHlEIiT
AT > TRy, WLS DV U F v FOMREZED D Z L TEHICEWRNRE b Dk %2 fF
KT & Zu[REMDD 5.

10.2 FiXE

L EERR L 72 WLS 1 HENT S & U7z KamLAND ER oKy > F L — 7 OFAKE 57%An-
thracene D 10%TH - 7z, FABRIIEHIFF O = %)V X — /MR VER FEO - WHBREY, 4
BILHICRNABEZED DG EETVERD 5.

10.3 BEX

YERR L 72 WLS O BHIIFTEN TR - 2. WLS IFHRfEG ORI E o' 2 E X 256
REER N TGS, HETAHE®ND . ZoICEZRLZ2ICTHELITRIDVEND L.






115

25 3R

(1] WyEEEREy, B A

2] AEEE, Bk > F L —a VHEE. Bl

(3] EIEIEE IS, AR KTy 2, kit

[4] HSCHE, SRERVITE-ZEEIEE 26 TR, Iz A

[5] WAEER, FELC—ER ALFEEA

(6] VAHALS A L AR OB AR, KRS, SR

7] ARSI B 5 AR, RIFIE=S, P

(8] ARUILEUE & &, WLk, A%

9] BARYEE S, —a—bY ) LHI WK, EER

[10] John N.Bahcall , Neutrino Astrophysics,Cambridge Univ.Press(1989)

[11] V.Barger,Danny Marfatia and Benjarmin P.Wood,Resolving the Solar Neutrino
Problem with KamLAND. 2001

[12] WU IR, B NE RIS & 2 7 — Z T, ORI

[13] EAREEE. Kam-LAND KEMT B Dtk > 5 L — ¥ o F TR & K FasilRE 1o
a9 4F

(14] ARG - IR, BT A E A M, K
(15] fLastis, doseqtasa A

[16] W3 LB TR BRI T AR G WP FE0T see —  www.aist.go.jp/NIRE /publica/news-
2000,/2000-01-3.htm

[17] see — www.awa.tohoku.ac.jp/sanshiro/neutrino/neuspe.html






117

T8 A Z—a—DbMUJIE

A1l —a—bMYJiRE

BEMGG Cld=a— MY JITIFEEM RV SN TE L, LA LIKIT® SuperKamiokande T®
EEo L O ICHBMR W LRI SbhanidT oo — N 2 IREIDBIHI S hBUETIX
ZD=a2— M) JREIZOEBIINATIA-FOFMMEEALD LW H>FERL B L. 22 TEZ
D=z — MY JIRENTOWTIRR S,

Al11 EHZEHTHO=—a—bYJRE

=a— MU W, HEOWEAGREL ONAFEHOEFIRIENZEL < v ggu A/FH o[
ARE (ve, v, v.) FHBROWEERE (v, vo, v3) PERGDE LIRS,

Fle=a— NU ICHEND 2HEICT, REOKHAREE»S =a— Y 2 jlo=a— 1KY

JWCEALT B Z B R 5.
HhGbE el UEREOFOMAMFR OEAAIRAE v, 13, Kok icRShs.

vi=Y Uivi (A.1)
i=1

ZZTC yl=en,t),vi(i=1,2,3),THY, U; FRGTINTHS. =2 CTHREHIRED
NP FE I

| vi(t)) = e v i(0)) (A.2)
THB. L, B0 CHOMEAIC L > TERShE 1, (0) (A1) £0E ¢ T,

| vt ZUM vi(t (A.3)

LA, & 51T (A2) £V

| vi(t) Eﬁm —iEit ]y 4(0)) (A.4)
’:#6,7V~N~®@ﬁ%%®ﬁ@%@®ﬂ

| vit)) = Use  BHUS] v5(0)) (A.5)



118 4 A ==2—bVU 2 IRE)

e b,
oDl 22— ) Ol TREIMNBZ 5 HEHICOWTONRS,
e RGN,

—sinfd cosH

U= ( cost sin@) (A.6)

Thb.
Rl 0 CAEEN v . A IREIOFR, B ¢ 1SS LR TILon 7 L —N=L[ECIZ#k 5
HEERIE,

P(ve— ve)=[{ ve(0)] ve(®) (A7)
THHM"E, 2o, (A5)(A6) ENRNATHLERD LIRS,

P(ye— v = '(1 0)<cos¢9 sin&) <e_;E1t 6_?E2t><cost9 —sz’n&) <é>'2(A8)

—sinfd cosH sind  cos6
= |e Erlcos? + e F25in20)? (A.9)

ZZTC=a— M) OHBRIFMD TNV R TRENLDT, RO LD 2T PEMED.

E, = (p*+md)? (A.10)
2
m;
T5HE (A9,
m2 —m3
Plve— ve) = 1-— Sin2293in2$ (A.12)

dm?(eV?)L(m)

~ 1— sin’20sin’1.27 BE(MeV)

(A.13)

b, ZhfRREIONE 25,
REM=a— RN )OZRXNVFX—E &, 2fifflo=a2— N ) ofjoEEE, Thidmiksh
7o HisST D S BHIFS E CoORE L ITIREL T2 003bh 5,



119

T &&B KEMDUENFEKRT BI85 —

BH(16] —REwP T KRG BEM EEH. 2 U CEORYEA BAEH R & o FEIA E
TERDSEIEIC D S 2B ->T, 7927 = LRV ORFHEZIRL THE e HEX LTS, K
3Lty N =2 %, ZLTT7Na—=NVIEEER oy NU—=2 2 ZNZIELMHRDES 5.

KERAZ )= NDE DI 20K EZIRG LG G., TR TED L TOK—K T
J=N—T8 ) =) K—=LF )= VOENFRINBAERPRER S 20ic, HAENRRS & 13%
57, BEmEHICIAY—2, ZhZTholRyTHRIhs 7 527 —BEdpRkEhsg, X
5 )= NWRLE )= VEIKEAEROHIGTERET 50, N F VNIV TEAE Ry 527 — i
ZRL TS, 7L —)VOREEZHPLT & &I, BTV — U TRDMEZ 5120 Tkl
TIA—= N AN FICL s TREND 7 528 —HEICEDH D Z L NI FEDONIETDH
Mo TETNNE,

A )= )VDBGFETIE, BENS%REEEVBDORAY ) — Ve KIIMATZE &, KOS5 K —
HiEZob DIEAKERZENTRL, A ) =N TFIIKEREEZL TV KA FLEXRDS
I L TKRPIZAML T b eilbng, X% ) —)VEEEHNL T4 0%REL25 &, KR
KDY T A —REEITHIEL, X% ) =N e KRN FRIRIREREE > TRERT TAF -0
HIRENDZ LIThb, SHITEHEEDAY ) =)V 60 % DREERTIE, A¥ ) —VATOHD
OISR, X5 ) = VoD LT SEEPMD TR R > Tha 2 e 8bh b, M B.1

FIFRIOMEZEE, X&) — VP oTva—) (= )=, 1—7a)x)—)u) &K
DIRMBEZTO RSN, 2 21E, K—7Nha— VRGERPICH L EEEE ATz &
FS, T EDEIWCET L ERD L. REEFICH 2 HEEEM R MA BG5S, B
HIEET A7V a— VO HCRE 7 9 AY —BENERZICIY AR, Rty o3
CAETNA=NT k> TRV HENRIEE 25, 2N A2 BN AGRI L ES, = OMWE» S,
KeZL GARBHRATH LIS T, GRIEHEZE»TEESRE L ToREENIFTE
Llelbnsd,

LERFPESER O BTRRBIAH R GHIseimc K ud, " K—HFRaE (X% ) -, =% ) =), 1-7 a8 —)v, DMSO.
T b= bhUN) OTRNEERD Y T AZ —REIE. DT oBE LARBED 50vol %Ll T OINERE T, AHEAL
ATFEILMEELTIIAF —2FRLRT VI e 2HHM Lz, Zhid. Kb 50v0l LI EFEL. /2. AL
P -IC R A B EERERICBOTY, AAROBERENI 70l RENTHE 2 L 2R, NEERAE R LT
DOUHEME A RELTL TS, " 202 L ThHb,



120 7 4B KetoVEMEKRTE7 T A% —

alcohol ©QOOCO
5§§§%f’ 000D

504 000QO
Wmat er
AMDISI2—HhE B KRk CF NI NITAI—

TZ%%%ZZ ®

MeOH

EtOH

1-PrOH |1

[ll I]_|1 l]|_2 l].|3 l].|4 l]|.5 l]l.ﬁ l].L." I].|B l].l!El 1I

B B.1: K—=RXF /=), K—x% ) —)b, K—1-Tax) - VREGEETDI 525 —HiE
DN, KlIART oA TRISHD 2 7 Vv a— AN T RoOEEG (Pra—)VoELAEK),



121

11

e LT LE L 2DIF KIS ESERFL40BIIRAICE D bDTY. Hh
DB L T b keg=a — MY RIS v 7 —ICHERS T2 2T 74 213 L RELL
DHAIWCKEBMERCRY E L. 2 ZICEIEN WL ET.

E9=a— MY R R v -0k vy — R, WREABEICIIR 0 B ORI B
kB TH2 5 KBFKER KamLAND OV — & — & LT, BAMEREL 72 34EMICIRY KTy =
7N eERAE DD EHEROb DL LTHATOEESE L, 202 2 IHEHHRTOAR
5ETLBORDOMERDZ L eINET,

ROFFEHE TH 5 ROUEZMEIIE LML OTRE T, £AMITh Y ZR2HiEER
EWEREELL, BEMTYETLIZLENTEET., HUNBLSTSVELL.

HHEFEERCITb 2 LoFRICRAZ il > T2 E, Z L TERBTEOMERICH LTI
MRS RN TE, KVIEMRHEE T LI W TEE L.

H ERE BRI E GO FH L LT, ERYEEREZITRIICHIZ>T, Tl
THEZATHLDOPOPICLTEERL T o) Z I LTRICAY— M OHEEREX
PHAICWEEEE LA

F-AliS A, HESA, FREA, BlldA, FHSA, =HIA, JTTKZ A, Steven &
A Ludwig & A Jesse SANTIE TV =7 N 2RI CHEINITEELZIE L T, B onise
BAT D LTCRARINE 2 WREE L. HUE S TSnELL.

FEORL ST, BIRECOFEERZICE ) s 0B CHG o IERICERD A0S
EWERTELE. BOTS E RN TIELCFEE T2 e TEELE. SHRA02
AR TOEID2EBNET, HULH TS0 EL L.

WIges L, #AEEHIYHOZ L a Ea— YD L ZDERDZ LR CHERBER 2\
ELZeMERELL, ZLTEHIASEL T s LlalHo AR, SIE—FICNET B ANE, £
7ehfgEs, Z LT TZhn b KamLAND 28I L T b RS ATy, (IIG TE 7=
T, AT > TREBMEHFITRY £ L, & THRELOGEARNICTEEL .

BCFICRE S SATCNEIE, W, TheF b JTOrSEHO 2 23R mA ST
EEw,
BYAL I ZEELL,



