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1.1 KFxL2a7RBRHEE

9. AKFzlraZRHEBIZONTHRRS,

T ERLF BT n OBEET % o/n(cl3tH) U LOEETHEL L&, F=LraTieEIng
BT D, BANCADFEEND, Fx b a7 HEIHERTFOETH I L TR 1IOAE
0. DHTENZHE S D,

1
cosf. = Py (1.1)
. xFxLradmlnd, £z, v(m/s) IMERFOEET, B =v/c THD,

FrlraZHEOTRXAX =M THERRFE CHETE S, MERTNd ORIEALL X

2. FolbraZEfRf oS = rX—dW i,
dW  2%e? 1

C

THD (1] w TR SNEHOARIE, e TEFOEM, 2 IMERFOEME e B TH LT
bOTHD, X120, B A\, 2 O TEHN SN HEFOH N BNEIPNLD,

N = 27ralz2(/\i1 — /%)sin2 6. (1.3)
a lIHEEER CTH D, BlxiX. K(n ~1.34) O 2 ERf e ORLF2 1em #Te & &, I
B 300~600nm DOYEF DI, K 340 H L EHETE 5,

KRFzLraZBigid, TOLIRBRTREETLF =L a7 e85 ZLick b, K
ZEIE CHEBT DR FOFEREFL LN TE D, Mo T, AKF =Ly a7mHEHI, MENFHK
JEZ B ST DICHERMAKZEZ DKM & AREORERIC "R THICEE SN F =L a7y
ST DD DONEFHEENOHRIND, F=b a7 iEX 118y, RFOEE G WE
fhE T 2MHEERICHEN SNDDT, BETIXY 7 hicBlllsnd, SREFHEEEPIZIT L o708
B BERLOEHRNO Y 7 ORE B L, WEAT O . =)V — . BAER . HAz2RD
HTLBTED,



2 B 1EFR

1.2 R—/\—HEEER

A== AT T RHEIE. $9 50,000 FORliKE 11,146 KD K AL 20 A > FHRHEBEF MG
HEINORLZKF=vrraygtBRTtdsd, HAYOBHFE=a— ) J OBRIZR L, e RZEf T %R
L7c I A D T RSB O%BMKLEE LT, 1996 4E 4 A2 DBERZMAD TV 5,

TDA=NR—=HIF N THREGFEZANT, BEFREFLOER - KR=a2— ) / O - KB
=a— ) ORBENFRTH Y., b OERBRITIL. R THEER L OFHEYRZOI
CBWTEHELRMRZ 267, T, A= "—MAEROFERT —~ L RDIRKA==2—F) /
FRETE MY & T RABEERORRIC OV THEITE~ 2,

1.2.1 KE=a—k)/  EEME

BAE, KRp==2—1rV /.77 v 7 AOBHENENBEREIC L TORNnEN S | KR=a2—FY
J BREBENFET 5,

FIZHF D25 —RFEERIIRIFICADZ L, RFZLEREL T, BFHRTr— Ry UV —%j
ZF, TOLEERINT R F. KRFBRRETLIZLICE-T, =a— M) I BERIND,
Zhwd, R&R==2—h V) Thd, =a2— M) JAEKOFRBEREEL LT, UTORGERHITHIE,

xt

— ,u+ + vy
T = u + vy
woo—e + v+,
u'*' —et+v. + v,
Kt = ut +v,
K™ —u= 4+,
Kg — T —|—,u+ +v,
K —=rnt+pu” 41,
Kg — 71 +et 4+,
K w71t +e” + 7,
(1.4)
INbD=a2— ) 2 IFMBRICEEH T km O LZETELNLD, KRi=a2— b ) JDT7T v I X,
TRAF—ARZ ML, BAOERBRICL > TEHHRINTNDS [2][3] £D7 T v 7 ROV T,
#30% DAMEEMED D, LorL. LD
Ve + Ve

R(pfe) =

. BRx REFE TR 5% INIC—E& LT\ 5,

(1.5)



1.2, R—/3—[H] FZHR 3

A== EBRICBIT D RR=2— M)/ ORHIE, Ri&ETOWE & OMEIERIC L > TER
SNDOFERFEZBHEIT LI LICL-oTITR S, UFICER I DORIGETRT,

4+ NS IELN #ED L N AEREEEL
AN S IELr+e N B PAERRE
v+ NS FEirmr+ N S ErERKIN

(1.6)

NN 3&F. L3v7 by mi3E% (m > 2) Thb, FEN LY MEBERELICI LTI, R
SNDEF. phFICkd2Fzrvrarzpemtil, ZOXBZEITRS LT, bED=a2—FJ/
DI VAN—ZHDZ LR TE D,

A= X— A FEERTIX, BRI N 15D R(p/€)jara &, T THNB - Ialb—va /&
% R(p/e)uec &Nk

_ R(p/€)data
R'_AR(M/ehwc

LA LT, KE=a2—F 0/ . 7T 97 RAEFTHITNE,

(1.7)

Target | Total exposure(ktyr) %(%%)‘j\;@;
NUSEX Tron 0.74 0.9615:52[4]
Frejus Iron 1.56 1.061522[5]
Soudan?2 Tron 5 0.72 £ 0.1973:53[6]
IMB-3 Water 7.7 0.54 £ 0.05 £+ 0.12[7]
Kamiokande | Water 7.7 0.6015:95 + 0.05[8]

# 1.1: HFEAK==2—F ) ) EZROKEE

1N, FERKR==2— M) J EROEREZRT, IMB-3 & Kamiokande 1%, #1HI1E 23255 fE
bbb, Ka==2—hrY J BEEZHEL T D, NUSEX & Frejus 378 D72 R % #ids
LTWAN, BEBIUKEENZY Z2nzd, IMB-3 & Kamiokande DFEREZEET HITIEE-T
AYA4AN

K=a— M)V BEIHERINZLE, ZThEdtAT 5 —oOrmHEE LT, ==2— 1Y / #KH)

BEZOND, TNE=a2— ) JPEEZFDL., SHICERD 7 LA AN—DMIZET HFHIRSG D
HOIGZAWRZDZLDTHD, ZZ T HED=2— ) ) 2EXTHD, HBDHT LA N—D=a—
N ASEEE L(km) AR L T, DT LA NA—D=2— Y MEBISH R P, X 1.80
Xorickansg,

L(km) ) (1.8)

P = SiIl2 20 SiIl2 (127Am2(6v2)m
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IXREA. Am?2 ITEEO-RE, F,E3=a2—1 )/ OZXAX¥—%2KT, =a— I JRHBRN
BHIShD L. ZOBTNG=a— M)V OBEREICETIEREEDLZLHTE D,

1.2.2 BFHEBEROER

EFHEER EROEEER., 74 —27 L VT MR- 2KRE B (GUTs) Tix, AU AV
BV P UBIIRGFRE TR BFRZETRL 25, HlAIE minimalSU(5)GUT &, ¥
231028 ~ 1031 FDFHA T,

p—et 470 (1.9)

LT Z2ZLE2TET D, ZOTFEEXIT T, 1980 FRITW L DD ER T FRAEOBRE 34
Doz, BEE 15 FORBHRMT bR, BT RBEORT 2iEHIIRZR 21> TE LT, K
19D p — et + 10 DF—FIZH LT, 55 x 10224, p— v+ KT OF— Nz LT, 10 x 103
LD FEMOTRMRE - TV [9][10],

A== ERTIL. BTFOFMD® 102 ~ 103 £ THD20IE, BFREFLE 5 EHFF
LBHITE 5,

1.3 BRHB[OEIE

R—N— MR ER T, BFRERERORR=2— ")/ - 77 7 AR EDERBRBIEERITR S T-
OIZIX, BHEEDORE & REEIE 21T 272 < TUIWIT 2RV, UTFIZIEZ B> ThR5,

AL R TRV —OE

TRLVF—ZFERICEET 57-01I00F, TRV EZBERSRDILERD B,
A= R TR T, ZRXAF—HEHEEZLLTO LI RO TN D, £, =ZXLF—0Db
o TNEY—AEHNWTHIET 5, KIZ, BIE/BREFRTLILICVIalb—varses
b, TOKEEL LI, RETHEE THLNIEMERE XL —DEFEERD D, &K
HEIC, TOBFEHE > CTEBEOBMEREZ =X AX—ICBE L T\ 5, LUTFICEEICHE
(COWTHEIZHR~ S,

(a) v BRIEIC X 51k
TRV —DPNP>TNDY—RL LT, Ni BB HTFEHET L L EITHETS
Y RREE D, K11y BEKHSES NiHE2RT, CfOBROZESETHRE S ZF
PEFIX. Ni & CfOMOKTRIRS BRI T 5, NiEHiZEoBPETF 2L,
IMeV D v #EHKHT 5, B MeV HROFLTHLIKE==— 1Y / ORIEICHE L 728
ETh5,
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B 1.1: Nido X

X 1.2: 94 vIZ7BIEVAT O



()

% 1E Fim

B EER (T4 v2)IckbdhE

T4 w7k Kk OV—LVFEhi DHIZ ShTkY, £2Zb —
WA THK HNET FL. & TEFZ -oT05H, M12iL94 7D %
~Y, SMeV 75 20MeV £ TCOH X LX—DEFE DHIENTES, Zhb, &
MeV SHBROFERTHOIRKG==2— 1Y / OHEIEICE LIZBIETH 5,
Ki==2—hY /IR HEANT

Vet e  —v.+e” (1.10)

EVIHORIGERIL, BTORTHF oL ra7 kzRIBELTNS, (a)k oTC, BT
S THRIERTEHE V) T, K ThHd,
p e RERERZOREBETICL DL

BRERIZ 72 BEEO pRFOI L, N 1LT% BPREBFANTHREL, 7%
BT 5, TOREETFO=RLX—IL, &K 53MeV, 37MeV TH Y . #H+ MeV
FHIR D = RNV F—IED - Db T\ 5,
7O R K B HE

RE==a— U LREBHTOWE L OMBEMCEY ., PR TFRERSNDHAEDN
b5, TORTOREICLZ 220y BERHL, "R TOR HER . TOHEE
BT H5ZLI2ED . 100MeV RO XAV F—IEZITR ) Z LN TE D,
Lo e BRSO u R TIZ KB

MRHEEN THET 5 p b Ickt LT, LHE 2D  ETHIELNTE
5, B & 20 TEHRTZRAF—NRFHATELIDOT, Z0O phifuET R ¥ —iK
EfERTZENTE S, BEIR O p R FIZ =R A F—RENDO T, $ GeV FEIK
DX F—IEIZfFbN b,

B. fHRH= R X —8IE

C.

£

14 L T, LD,

I BIE

AT, BB ZLITT 5,
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. KD 2

A== IF Ny mHEFEO K F BHtom b VORMET  THIELNRT
X,k HIX BT EOREWKT E&hTn3, LaLl, 39 — bk, @41 —
MbdHBREDK THDHDT, KD BrE | NHIELEFMNETHD, A—/—H
MERTIZ. UTFD SOFETHRITWS,

(a) L— —HIZKDTE

FHIFIZIFE v— —&fWn, K HNO B »oXzEHHEESEs, Kb LT
=ik, K cCc & A
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