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1 F

1.1 JLCEHE

1.98 GeV 10 GeV
ject i

RF Gun
Thermionic Gun

RF Gun

%
3 = Polarized
Bl Electron Gun
#2 Bunch s §
Compressor o
P P e rorat L T #2 Bunch
re-Acceierator 10 GeV Pre-Accelerator Compressor

Detector

150-250 GeV Main Linac  FF FF 150-250 GieV Main Linac

0.3-0.5 TeV
" | i ™
G.6 kan 108 km Z2km 105 km Q.6 km
23 km o
Positren . Electron
L BT~ A7
55 -890 bunches x 150 Hz 55 - 90 bunches x 150 Hz
1.4 - 586 nsec

8. Takeda & E.Matsnmoto/JLCDiag! 310006

B 1. JLChnEzZROHER

BIEAART TeVEKOE LR T RNVX — 2 R OB T HE FEZEARHINES JLC(Japan Li near
Col | i der) oEZRMFHE S, HEBREFEHIED STV [1, 2], K 1iZ ILCIMERZOHEEX
Thbd, JLCEHETIZ 20 LD U HICE LR R/VF— 300- 500 GeV CTiE#E#EZ ML (JLC
1) . IEERZ BPEAIC L L TR KIITIZ 1. 5 TeV ToEEZDELTWS, BREKLEWVELD
RTRXNX—ZFFOMERIZT AV IO 7 = /v I FESLAZERT ( FNAL) OB+ X 5T E 22 A 2
TeVatron CTELRDOZRAX—F 1. 8TeVThHD, £/, AA XOKINEFZILFFEH#E ( CERN)
TIIRILRS 57 22 BUE S LHC DR A3 3HE S 41 2004 FITIXELRDO T R/ F—23 44 10
TeV CEEGZBBETIZENFESN TS, L, ZhboMERIEEERFo7o ey
FLZ2EHEIEIORFNTHRINCHET H/3— b O >R LXF—T/hEL, £, 20
TRAX—FMBZ LIXTERY, £, NZELLRVWEY D= BREZ DV =y b
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BETHEDENWICKIGE L B 2D Z ERE L BBREIIZAMNRY, LirL, AEOME
TV 7 e b U BEHICE 2 =X F—BRODRNVEWVRFDOFRE VDT RALF—2H
FTWVOTTeVatron R LHC O X 9 2 e UIESR TIEEVRTFORRZH/EL LTWS, —F
BT BEFEHZEAINEES T3 CERN O XRELVE F 5 E FE2R2 A NES: LEP A EOL RO T RV F—
K190 GeV CTHEERINTREY HAKREOHELRTRXNVF—ZHF>, CERNIIZ O LEP Oi#Ez:
EHLLELROTRALX -2 175 GV ETEF B L &FHE LTS (LEP-11), EFBE
IEERIEN R e e L BWVE R T DR FAEEL R R VWRR T THITDIFEALEDT X
NE =B, KRRV M EbRAELRWEOERICENRWIIKGERO X5 Z
EBRTE, BEAEICHWNTWD, LarL, ABOM#ESE Ty 7 e b UL 5= xv
*@%bﬁ%WQTLHWI%@xéioﬁEUﬁIXW% ZRFONERROBRIT B ITOART
L, SROEFHEFINERRIT ILC O X 5 I+ Z BRI 2 BRI HESER 25 EFIC
&60mmiucwz%w%~ﬁﬁm’Hééiéi&ﬁﬁ@%ﬁ%@%&

100 B

10* §

o (pb)

10 F

107 F

10°7%

2: JLCOZRAF—TOESFE IE R OWEE



1.2 JLCoOHpE

1994 £ 4 B, 7 * U 1 ® FNAL OG-+ X5 FE2eTEzs TeVat r on ([ZRE S v/l E s COF
TRERTHSTL6FBD I+ —7, b7 74+—70bDEEbLD 12 0FEEBRKREB I, Z
DEENR Ny F 7 4+ —7 ThHEROIEZOERIIm, = 174 + 1012 GeV/ @*Th 5 = L Bibo
72 4] . ZDfEIXZ CERN » LEP BRIz L 2EHEMA (The St andar d Model ) ORBHEIEIC XL 5T
my = 17771 18GeVI @124 T [ 5] . & L CGREEDHREHIZIIT 5 & & TR
HYEOEROBRITL TREEEIIZ L > CTHAINZOERORYHEEZFHD TVD, £ OIELEE
BICERSNERRKOBEILI6BZBRO 7 +—7, by T LHEZEVHIHBELZHEI KT, vy
AMELERRIN T RN ThD, by 77 +—27 13 ILCTITRAERKICE Y A S, £D
HHEEHELIFARD LN TE S, —FH, by 7 AR TFOERIIMEEER D 18 HD /T X —F —
D—2Th VIZFEFAIZOEEICE L TFERAZE 2., LaL, ey ZRRFOEEN
BFhiE, ey 7 2R FONSHEEAOBRINERLTLEI b vy S RFOEEIT
BEZz1TeVIELVBNEEZ LR TV, 72, By 7 2ARFOEEN 180 GeVIELUT RS
WRMAAERIL, 777 2 —VICE D E TEERI ThH D IZERR ) B E = RV X—F TH
DNDZ &I 5B, £ LT, EEEA L 285 & L CBXFME (SUSY) AN H 5, B
PIIRY 7=V IF UV OMORMHETHY . ZOHEHRDH & TIHRETDOTZ=VIFY (RY
V) IIZFOBRHMENS— N T —THEIRY Y (T2 IFY) BEET D, 20X D R@BxH
D 5 B b BRI PR CH 5 H/ MBS PR ERSL (M ni mal  Supersymmetric St an-
dard Model ) Tidk v ZA_EEHII_S>RESh, TORKEREL v 7 AR FIFHP(HC, HE A
FETS, ThoDERICIIBEESS Y % H), H* 0BBIXI A" DEEL — oDt vy J X _EH
DHEZEHHEOktan f TET I ENTE S, TDLEFELBVE v 7V 2ARFOERBIIREKRD
HETIZORFOERIVELS, BAMEZMATH 180 GeVIEUT TH D Z L BFRENT
W3, ZOXHIREBNE v 7 AT ILC THREICERTE S, £ LT, BIHEERmICLY %
DEENRFREN TV ABIFHMER TR ILC D= XX —HERICEETWIRR T 2 LR TX
Do

1.3 bEYTREF

BEOE v 7 AR FOEED FREIXCERN® LEP £BIC LV 52 5TV 95%CL ¢64.5
GeVI @ Th5b [3]., E/-IFRMICIZLEP- 11 EBICL Y 80 GAVEEEE TIIRREND Z LT
BEn3, EFBEFEREBINER T v 7 2R FE2ELRIEE LTI

—F&BIIFEEE, R BIIRTEE,
TZRBOEEITL v VAR TOEES 60 GeV/ end 1 TeV/ ¢ £ TELE R L xniE
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(1) e~ — ZHO
(2) e~ - vvH

(3) Be~ = ete HO

X 3. by RRFOERBEDOT 714 <K

BRENRHD, MBCENLDT7 7 A = RETT, (2) £ (3) ORIGIEZ2—Ya v (fusion) &
BEMIh 1 TeVEBZ 2 L) Rz RNV —CHREBIRKE S RDE2OTEVE v 7/ 2R F 2T
DIZHEL TS, ZHIEH LT (1) ORINMNFBENZ R AL X —CHEBENIRKRE <, BWE v 7 2pL
FOBRFIZHELTEY LEPTHLZOKREANTWS, —Fe v ZRRFDT7 = /VIFY, U g—
7R v EORFERITTOEEICHAFIL., TOREOEY HIX

T(H® = ff) o (gmf>2

ZmW
F(HO—>VV) x (ng)2

2B, LoTey VAR FIXEDEED S L VBONF TR OEVR F~DOREMRRKE,

LML, U= RY ~OREMIZD 74— ~OBEM XY K&\ T 140 GeV/ITLL LTIk
AR 22 W 28T H? - WHW - ~OREMRRLREL 2D, R4t v 7 RRFDRRED
gt E ey Z AR FOEROBEE LTRY, Tk, JLCTOE v 7 RRFDEREDFHFIEIZD
WTCIERE S, Ty T RRFOEED 2my LV/INSWVWEETHAN, 20L& X DANKERE
kTR EHiz ete — Z°H THY, ey FRKFIIb 74 —27 LR b 7+ — 7 ICHRET
DD TEDORIRREIT Z0 B FDOREE— Fick»> T

(1) vibb
(2) “U~bb

(3) qbb



Branching ratio of Standard Model Higgs
100 T T T T

1071 ¢

1072 |

Branching Ratio

10_3 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1 1
50 75 100 125 150 175 200

My (GeV)

4. vy ZARFOEERDOEEKLE LTRLILE v 7 ARF DRAEE I L

(A) e'e’—>nZ° (B) e'e > h7° (C) e'e>h7°

h°—>bb, Z°—> h®—>bb, Z°—>e*e” h°—>bb, 2°—>qq

M5 s ée” — ZPHOREDH, (A 2 —>vv, L - bb(B) 2 —ete,HO -
bb (C) 2 — qq, B — bb ERULHATBMRIIEIC X 0 BUE S5 HBRT OARBE.,
RBRIINTE2ERT, ABEREIEM I ) A—F—%2KL, ZOREZIFZRXLEF—DK
XIERT,



DL 2T oid, RSICENENDOREET— RB3RE IS & & DI 2 H 2R,
ZHHDHAIT (1) OFAFNUTEBSERE. (2) TEZ250L 7 hr, (3) OBEAZIZIZSDOV =y
NOREEEN ZPRFOEEL BT HLEICEVO- SOV y NOREEEOHHICE —
rlhhoTey ZRRFITH LIS,

ZDEEDERNY I TT T RIX

(1) e~ — Z°2°
(2) be — WHW~
(3) Be™ — evW

ThHHB, Z055H (1) & (2) IMIBEBLRIGFICE—72FbH, (2) & (3) kb y Z7RKFD
FREBREBEORB TCHEb 7 +— 7 2E AT, Lo T, FOLFHIZBELEEREZRNY, £0
HRBIC OO 74—V x2y FEERTIZZECEVHRIK ey SRR FOEREZRREZ &
NT&E D,

by FRARFOEEN 2my LV EWEE, By ZRRFIEZ o0 W R FIZHRET 20 TE
DHIRBEDSD, WOHBEWEZ2DOV =y PREVDO M T v 790 Z0RFIc—BT 5MAA
bEERDOUTEZIZLELRAILIEICLCE y FRRFERDOTHIENTE B,

IDEICLTCey T RRFBRODPoT L ZITIXEDOHEEZFHE LIAND Z ENRROFRE L
5, BRNTH, AOholct v 7 AR F BMEERIL O 2 i/ NERFRERRER I O 2 h v Z
HARDZEITEETHD, it vy 7 AR TFORRENRL H® — vy B RSy Ik & 155
WHIETHZ LICkoTHBZ ENRTES[L, 2],

1.4 byTox—7%

FIHRARIZEIC Dy T 74— 7 LEBORIERPRESN TEY ZOEEIZ 174 +£24 GeVi
THHZ eBghroTnd, JLCGI T by 77 +—71%

ete —tt

DOXFAERBISIZ LV AR S, EBIZb 74 —27 & WK FIZHRET 20O TEZORKIKEIZ W K+
DRAEE— Rtk > T

(1) et vy

(2) @~ (")v(v)g



(3) tyg'q"q"
DEIZ=DIzmEIhDd, HeZ77 M~ R, HTZEROFZRT, (1) iZid==—"HV

b

<

M6: hyTF T x—IREDTrA <N

M7 byF I A= RIGODEROF, e — bbe™ rqq MHODYV = b ERERTFIV
XF—2/FOBTRHDHI RIS,
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JM2BEENTVWBDTEZZWA, (2) &(3) TRMNYF 7 +— I RORKETHBE2-o50DDb
I3 =0Ty heN—T v 7 ABHBEANWTHRESRELIEL, BVDI7+—7V=y bD
MAEDLE((2) OBARITEVD 2507 +—7 Vv 8) o WHRTOMAGOEZERLHELT
FheEb 74—y VeDREEREZRDDZLIZLE>T Ay 74— OEEZEREKT
X%, ZOXHCLTHELND Ny TP 74— DEREANC 7 +—7 OEE, FREM,
BRVHEAER OB EH o, R EEZFHELIARDZ LR TES [ 1, 2],

1.5 BEXWHENTF

PR E LT Ve v Z 2R FAFEL, JLCTHREICRR TE 5 2 LidBRick
Nz, LxL, BAREOER TP &b — 2B F 2R AT LBLETH D,
JLCTHRANZROND Z L BTFRINDBAFMRFITTF ¥ —T—/ HOIVEFAVT T

e cte” = X' x
e cte” = T

DX O ERBRICLVAERESNS, 22T X FTFYr—V—/, FIZRAVF N ThHhDB, £
L CAER S NIRRT E N Eh

o« X AW
o F o It

DL TR SBEOEIFERLT (LSP) & WHF, V7 FUICHEL, LSPRRIEShZRVTZD
REGREBERREZFH O, ZOLEDOBOLRNAY I 7T UV Fidetem —» WIW™ THLA,
TasoF VT4 =0y FERAWSZ LIZX W ERICHRTES [ 1, 2],

1.6 JLCHIESS

JLCHETITAIERII— DO LIAREINBRVWTFETHLIDTEIICREINDHERITTHE
NEZIESERYHERRE ERICHETELL)OEMETHIZ LBERSh D, FRiC 206+
RWHRFOEEDOYxy bz AWEEERLD V=y FOBINTIEETH S, £/, TSSO
WEHBRSPEEIZLECbToREATEDL L ICEWIAEZ bSO Z ERERIND, 20X
IRBEFEDL LICEBERINIONILCHIERTHZ[1, 2] (K8), JLCHIESRIIE —AEZRERFIC

W0 LE R R OMRD GRS THERFORBZHE L, £/, br7+r—7 Y=y FOERZ
ITONN—=TF v 7 RPESR. WEAFORBZ ERECRIET SR OREHAESS, KO x L X—
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I a—F U

AU A—K—

IN=T v 7 AR &

HULFRBIRR H 25

YL /4 Faq4lb

0 | 2000 ' 4000 ' 6000 ' 8000 ' 10000
[ nm]

X 8: JLCHIEE:

FRET A I A—F— I a2—RFORBEZHETDIIa—F L HIERPREIN, tul
A= —FX VAN H DRBRHEBIIWEBRFOEBELZRIETH7-00 2 Tesl a DG ERET DB
fGEY V) A RafA LVOoRNAZE»ND,

1.7 JLCAHARYA—4—

JLCREICKIT 2 r ) A—F —DEERIIBHT IHBRELOKRBICZ DI/ +—7 Py
FRZLEENDZ LICE D, BIZITTRIEED L v 7 2K FOMEIZ ILCEHEORKEERET
HHEBZDEH Rt vy FARFIZETHRREL 12 2° 2o TAER SN S, JLCTHREDL W
KRETEZDIXZ° B OOV M ACRETZLETHLINZOE— NCTHRET 20T
NTINTHLDO, K TONDRELEZF SV +— 7 ~DREE— FEZFIRTLZ L PEEICR
o ZDEEDNRY I TTTU RELTWRFERERE 2MEO Z0RFDERNH 55 W i+
KHERRIFNA—T v 7 ZBHEBRIC LA ZX L S L VRV BLSTEAN 22 5 k2 P2y PR
BTEETORRVBRS I ENTELIDTI/ 34—V xy "OBEBERBEISIETHZ L NEE
2725,

IO RHEHERLY I Y A—F—IZRD LN DMERITT RX — S RFRENEREY ¥ U —
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WXL T

oE _ 15% 1%
b E(GeV)
NRe vy U—Zxt LT
[0)
or _A0% | oy
b E(GeV)
BT ¥ U —IZxt T BALE D AREEDS
# mMm
Oy =
E(GeV)

ZFLCETFOREZIEIN 90%D & & D Ko Lk FOHERRES 23
~ 50
Ths[1, 2],

ZZ T, MRRFECTIIETRNLVX—YERLHER,. FERFZLHILInY) A—F—v 2T A
ZRUEL ILCOERT AMELERTXINE—LT A M ER L CHRT I Lo, L
NL, BATELNAE—ADZXAX—TiXILCOBEZ RN —HFE2HERTS Z LIIART
BEThd, TITHEARY A—F—DEZFALF—TORIBNEHELIMF L, TORKRE
RNTEyTAVRY I ab—VarZE@Etl, A1) A—F—DRTXLX—TOMEREEZR
AEL 7,

HaHizheR (Ef ciency) : WEASAKRTFERVEBRL2HON vy ML VR BRI THESETOEE,
SPERRKE (Rej ecti on Power) : 1 AME AR TFE2B-> TETF LRET B DICHERFHE A KT DR,
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2 HO)A—H—

Ia Y A—F =TT DR X—ZHAHAEZR T, ETCOZRX VX —2ZDRHZHNTHE
(2RIRN) S'BIEDIe) XA—2—LSHZRB2T o, BEOIr U A—F— 2T RV
F—ZHIET B UM BRIFDOARNEZBE LD AFRFORIER EDEREILIZR>TVD,

2.1 EhElRE

An Y A= —TIIRFDTRXNVX—%2 ZDREHFNTTXITEE (BRI s®IZLick
DT RANF—RCAFMBERET S, 40U A—F—HNTOZRLF—ORIPGERE I AFHRLF D
BRI L > TRRS,

AR FHEF. BEFHLIWVIIFTHLIHE. ThoORFOWE & OMAEERIX, FL
L CHIBNES & BEFHETIERTHY, Th o ZOOMAEEARREICHEN TR Z AREHRE L
T, BF. BEF. RORFOIARATF— Ry U—NRIY, TOV X UV—FEFCHBEFOT
AN —NRFERATINX— E EL oot ZATHOH TEILT D, 20X 5%y ¥ UV —0ifE
EEMI Y T— LS, ZORBEZHBICHATI L. ETARREFR=RLX— Ey 2Fo7
HFThollTDLEDONTIIMENE Xo HELRICK 54 NORERT ete” MAEREZRI LE
NENDRFIZEDTZRINX—2 525, ERINTZETHDWVIIHETIT Xo ETe R H BIHE
5 (Bremsstrahl ung) OBRBICL Y K FEZER LR ALXF—2K5, £ L TEDONTedHE
RERBZRWINZRYIET, RAUIEMY vV — DR ZOKETFEERNCRLEZHOTH S,
ZHIZEY nXo OWE 2@l L= RIZITTEY Eo/2" O=RLF—DRF 2¢ EES L Z Huas
VX U—REKRTD, TOBEKI Y UV—ORZIIEF (BEF) ORLX—0NAF1bicL bz
FFX—OEEKEHIBEHICLZ2ZNEBRCICRIEBRZRLF— (E) ITESWel ZATE
1L, 2R, BMFOZRAX—HERIFTA T AEOBEBA TR E 2D vy U—FME LT
<o

—H AR FNHENABF R EDNFa B+ THIEE. TORFIIMEFIZBWTEF
L OBMERELCIHFHMERELZ B 2T, 20X 5 REREKINICBW UL, SR F, KRF, BT
RHHEFR2 ENSRDBEO WK FRBH S, Zh b O R IROFEFMEBELZ 5| E &
2%, TNHDRFHA T MR EFOBFORBEEETZLICI V= RXAF—%Ro TS
ZDXIRAAT—FRBREDOZLEZNFAY DY T—LES, BRI Y TV —IZBWW TV U —0D
BEOREL LTEHNE (X) ZAVWESN N Y v U—TRERINE (3) ZHWV5

ZOXHC L TREBRFOERBFOREIN I Y A—F —NTHE SN 3L X —ITHF]T
B EDHBAFRFDOZRNLF—ZRET D,
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9: BEREY ¥ U —DREORKRT

hadron \ T[+T[_ P
N K
\ 7‘ N n — vy

inelastic interaction 7‘
break nuclear binding T
capture

10: "R oy U—DOREORF
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2.2 HE#AOQOYLA—E—C¢HoTYo5hA) A—2—

kR ESicha ) A—F2—F3T ¥ V—NOHR B+ DOERBFOE I N AFRFDO TRV
F—IZHBITL2ZLZAVWTZRAX—ZRIET D0, ZORBOTXTEZRIES 20—z
ETDHINCE 2T Y A—F—FRESFITTHERIn ) A—F =LY TV Thal A—
B—DZDHTHIENTE D,

WERIIa Y A—Z =387 A, Nal ., Csl ¥R Xe 72 & OE 2B OWNE T R/ F—
ERNIN S HZOWMEBRFOERBOREIICHAI L THHENDZF oL rarzgtor rFlL—a
VHEEDTEDOHDETEZRIAX—ERETDH, ZOXIRHER I Y A—F—TlI= 3/
X —PRE~DELEITECF =L raz R v Fl—va U EBRET S & X OBRHEBNTH
BISh D NEFOBOMEIRNT Y X THD, HERI 0 Y A —F —[ IR NVF — D REN
BLEBET YT —An) A—F—L LTE{fEbhTn5, & LIREHLRHEER I ) A —F—
DYRERE L D=6, 7, 8, 9, 10],

575 A VA e g
s n—=7 WE TR L E—SMiREE

ou/VE (A
TOPAZ $aA 7 A 8% vE
OPAL A5 A | 6.3%VE +0.2%
CLEO Csl 2 %at 1 GeV
L3 BGO 1.8 %at 1 GeV

PbWO , 3% VE +0.64%

K1 HEMAIa Y A—Z—DfF]

—HYB oV T e A—F—iFh v FL—ya AL NVOY U R v FEAL T DI
JA—EZ—IIREBEINDELIICERNETFEZ LTV FL—ra AR EZHIBRWVWRINE L 75
AF v I FL—F—DL IO EROFREERAICHAGDOE - ZEHEEL
LCWb, ZOLIBRY TV rhal) A—2—0fle LTUIShERET VI, VT=T L
VU TF L= L EAAGDREE OB IT NS, TV T hurl) A—F—D%A,
TRVR—SREIIHER I ) A—F—LFEL L) RABFROKHN AT YXICL EHE5D
i\ o7V 7" L DL EDFEENMDS, ZOD—RICHER I 0 Y XA —F—TH~
Yo FV o Tha ) A—=E = ZT X NFX —OFREN R 20D, WIBIZHHK, VIi=Uh
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REBVHEEZRAWD Z LIZXVPNERULHR D T2, NFrrdia Y A—Z—3—RicY o 7
Vo 7BThHD, R2REWN YTV T hnl) A—2—0M iz dHF7-[ 11, 12, 13, 14],

B ¥ U —IZxT5 | ARy U=t d 5

WERIN—F WE TRIVX — 53R TRIVX — 3 FRRE

o5/VE (% o8/VE (%
ZEUS A=Y/ BRIV > 18%'VE 35%/VE
RD1 W+ FT A= | 12.7%VE +1.94% 35.3%VE + 1.8%
RD3 s+ IRIET LA 10%VE + 0.2% 40%/E
ALEPH fh+ TA XY —F = N— 18%/VE + 1% |
ALEPH B+ U —FzN— | 84%VE

F2: Yo FV T hal) A—F—Df

2.3 #WERHOYA—42—

NRarial) A—F—OZRXNVX—GREEEATHIERE L THEODRR®S S, ZhiX
A Y A—=Z—RNEHY vV —ERI TR (LLTFEBRT) &R bFIoR L GES KhE
T2, 2EVRAILZRINXE—DBRIIFENRFr VR TFEARLIZE XIOE) KEIDEFEH
NTBHZELICEEPBETHD, VXY TV—NTAHARa R FRRET S & EICER I NP NA
B IXEBRHEEERATI0CHEREDEM T T OORFITHETIDOT, ZINHITERS ¥
T—%2FT 5, Lo TN Rry Y U—IXBMY YV —DSEEY OB vy V— %8 F
ROHIR e Fo CBRBIZE D VY V— Dy (i~ ey U—0psy) REaEhvbdZ i
725, MADORSTHIZIIDLEND DO THA LT 2REIZORIEDEIZT RVX — S fEREIC
RMIiLd, ZOXIRHBECESEZHIBTER I Y V—Ha LM Re vy U—DRE7IZ
KT DHNMEFTDW] e/h TZRAXF—ITEFE LRV, L, e/h IXEFERIE TE WO TER
Wi & B NRABFICRTH2HAEFO e/r bAVWOND, "R UV T—{ZiF=a— R
IR a—HF, FHEFR EPREBOSMBICHOHT RN X—RRFEOR/EEET L &I
HBEINDZZXINX -0 ) A—F—DFEFIZHTIHELGDORW\invisible" ZRElaBEEh
TWBADOT—RkIZe/mr >1 L5, DE Goom: RWgmans (k3 & e/miZE% GV THx

<
1

" 1+ (hfe—1) E015
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T
B e/h

1+(e/h—1)0.11InE
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NOMRERFDOTRAFX—BNEL LU VREWZDRINYE - ERME ORI 2 E X D LB
X U— DG DITRBMAN R Ty T =D TREREEEZZT S Z LITERT 5,
K1li3gh v v FL—F —DEBHEEI B L ED e/h DFELERLIEHOTHES VFL—
Z—DEFEELN 4: 112725 L X ITMET A Z Enbr s,
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2.4 HBAYA—=F—DIRILF—5REE

Ha ) A —R—DIT R —DEEIT I

g _ b c
1
= = @E@\/_ (1)

LREND, ZZT, alXEHE (Constant term EFEIN., AL LF X RNVLTEDF A D
AYE—0, In Y A—=F =000 R VX—DRICERT S, bix/ A X (Noi ze term i
ENHEALE LERR ENPED ) A L HFS TAFRF ORI AL F—IZBDbLT—ETHDLD
TLl/EDHEETHD, ZLTcldMetE (Statistical term LMEEIH, HHBE~OEFESIIREL
7T

oint Whwa\intrinsic" RwHE
Osamp \FL TV ILEBHOBE
Ophot o RHINDNETHODPLE

D3 DHETED, Ophot JIKTHATE LT NA AR ETHRE SN A HRETFHODLET

Uphoto: 1

E ¢E;
DEICREND, TIZT Nye EHFRATELT AL RRHEINIRETFETH D, HlxiElCV
L7-0 1000 HONEFAMEHEIND LI v U A—F —TIX ghot d&
Ophoto_ 3.16%
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B, YoV RO 0 ) A= =Ty V—%2BRT 2 RMEBNFIFRE A 41k
WWEVBERLEZXANF—DAZRH L TWEIDTH LTI U I L D96 E oganp BT R F—
SREEICEE 2525, VY U—HNOMERFZ M P LRETHIEIn Y A—F—NOBERE%
U2 BIIAREOME R ERT T

T (&RHER)
Tt (RNBDEE)

L%¥5, T=E/E Tobd16 N, =E/E. -t Thb, £oT Osampld

Osanp  _ 1
E VN,
E. -t
= Cmul E
)
E(GeV)

Tmi ni numi oni zi ngparticle: BEHAROAZEZ B2 ) BANRK T, I 2—R T8I,
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ERIND, TZTChuy BZEHEILOHREOMEDOIRE, RIFIFRINEOWEOFEIEICL Y 52
LNHETBERELZ

& 19.5%
& 13. 7%
vS5=mAh 15.0%

Ths[17, 18], L»T. AMOEIDHZEMFE T2 n Y A—F—TiX

Osamp _ 157 | 4/56 _ 11.6%
E N EGY)  [EGeyv)

L5, 72, R Wgnans i LEERBICY v FL—F—F AN a2 —F—Z 2T
X Osamp B 7 7 A A=Y A= 5 —DH A

Osanp — - qsfib(mﬂ) . 1
E fsamp(A \/E(GeV)

Fo A v FHBY A—F—DHE

Tsamp _ (. dinm 1

E fsamp(%9 \/m

ERTIEHLTES[15], 22T, Iy v FL—T 4T 774 N—DER, diFTrFL—
B—DBEH,  fomp TEBRBTOTRNLX—BEDES, CL=~20%Cy =2 C =~ 28%T
b5, LoT., A MOEZDHE L MOEIDYFL—F—2b bW RMvFZA
TOHa Y A—F—TlX

Tsamp _ og [ 1 1 142%
E 392 \/E(GeV) /E(GeV)

L72B,
ogindIVbwwd\intrinsic" 2oL EOHFLE TREBJICRHINI TR EZHTOICKLEREK

BROTZEZNLF— (Hy bAFT7ZRAF—) ZRET D, LML, —RICH Yy bAFT7ZRLF—
FIAFRLF DRV F—IZHA/NSL, Iy PATZRIAF L L DBRITFEALEHATE S
(>1%, "Faorirl A—F2—TiFZoMiz\invisi bl e" R r L X—DHEELMEDORRDOE
ERnHy, B<MiEEh (e/r=1) hul XA—F—TH qdd
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E E(GeV)
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BETHD,
X (1) Dcix

c _ \/Uiznt+ Ugan’p“' Ughot o
VE E

ERINBOTAMODOEIDOHE L MOEIDOY U FL—F—%2H\WYy Ry FEAT
Ol A—F—OFEHEIZT1 GV Y47~ 1000 EHoNFrmHEnsd & TIEEM Y v U —IZ
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c 142+31@ 14.6%

VE E VE

L2%,

2.5 |MYUFL—T42TT7AN—HAAY A—5—

vy F V=TT T A8 =S ) A= — (LESHI) F8osicEHoTrFL—T 1
777 A= (Sci Fi) 28 —AFRICHEDAALLE L ) &2 L TRV YTV T hal) A—F—

D—FETH D, SciFi ZiEiE LM ERN @R LEBEICR T g A X =TI LI v FL—
varkERNET S, SciF FXEVa—AEBETERRALNATEY, YrFL—ra U Hix74 b
HA FESUTHRBFREE (PMD) Ik TERIERICEHRENS,

FERZCHIFEL 72 LESFI 1318 10 cmE S 2 MmE S 130 cmoghd > — MMz 2. 2 MRz <
WA Sci Fi 2EEBLESAS5 cmcR? L5 CEAERTVSELDT, —DODEY2—10
KX &1Z10x5x130 chiCdh %, Sci Fi XA SRDEITHI 2 Th  KHIC L 0 BoIESR %
BB TV, BRI HITAHLTWT 5X5 cm OREITHY T 55 2 DI
FhRbhFA4 PHA REBLTPMIICEEINL TS, Z0XHREV2—1% 8 >/EY A5
20x20 crholEEZ b H 16 F v > FILDOFEAH L%‘fﬁﬁ fER L7= Sci Fi 134% ¢4 10000
ARTZOEETHE Sci Fi OEEEN 4: LiZoTWn5, K 12ICEXKZ2 7T,

LESFI ofEN7-mE L TELT

o YTV TBRMN YTV T an) A—F—L LTUIZRNF—5MFRENS R,

$h& Sci Fi DEFELZRES LMET D720 Fa i3 5 =10 — 5 fFRES R

T AN—DRRGZEZTHRAIELEZ MNP TIITMNED SFRENR R 25

DUFL—alrHiTT7 AN X o THRFTFICE NS O TR 720,

WALIR DR DRERREE AR E WD/ N ITH B,
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RERBITFONE, £L T, HBE LFOKHENS LESFI MR E LT
o FHIFOARMBIZLVEROKRXINEDLS, (rEBHKERE)
o WFTDAFRTAAEICLY ZRLX—DENEDLS, (AEKR)

EWH)ENRETFOND, TOZODREMENRE I DA = ALTEBHES ¥ UV —DOEFR DL
CELBERLTWS, BREY YV —DORBFRIOIEN Y ORKE JTTENZ R VX —DEFDLE
BELIZE > THREY, 2OV XY U—DEF OS5 E R ETCOFRZEME LT

21MeV) - X
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F5Z LB, LESFI [ZHEDIAENTWS Sci Fi ofIREIX2. 2 nm<, Sci Fi 12 —AaKFMEIZ
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OF LB Sci Fi 2RI L5 REXFIMEFIIRELS R D, TP ASTNEIZ X D2 EEFE®EDORERA
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LHEbID, £, ZOARNMEIZ L DEFOEMITHRFDOARAEIN/NSWE EICHEFIZR D,
I 6T, AR BREBRFTHDILEE, NMNETTZ 7 A N—HEICAST LIZRFIZT 74 3—2D>
BHTHMIZAY V¥ UV —ZBITETIIEHEDOY FL—ra YT, ZOHRIZE AR
AEN/NSNE EZRINX—ORFRENPEMAT D, 208 RARMEBIZLSEFOEIEZ /NS
T 5DICLESFI ORIFICHEEZBNCAOLEF VYV —2RESE S, Zhick b LESFI
TRV X—D/NEWEEORLFBARTHZ L1220 ARMEOKRFIZ/NELS 25, LL,
RIHFDOME TR TRAX—PRENVEZRAX —DOFHERENBLRDIOTHYEL LTI LY
U —#HiEE (PSD) 2B\ TR R X —%2HIE LT LESFI OESEMHIET 5,
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X 13: GEANT CHE LB Y ¥ U — DR F RIS, X @ik Mol ére OHAL B TF
L7z vy U—E O OERE. X 7T 50380, TNFER 10 GV OEFZ AW,
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SANDIZIEZX 2.5 Moy v FL—FZ—iREES IcmO DR Z AR AIZ 80 BEAER-HEE
TWrE A 18. 5x38. 6 EMREX & TH D, VorFl—va rRE@ANrL T z—T LU T AT T
Z— (WS) 12k Y PMIicEp 5,
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(A)-(B)
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SAND
<

13|14 | 15 | 16

_
o )

STAGE

15 #ul x—F—ORER, [140 (A) -(B) OETH v b LT, LESFI 114 50
SAND Iz B E N T BRED L DDOBICREBSNTVS, LESFl k&I TVEE
B3 16 HBHAE LF v v RAORBEEET,

YT 5, FLTHFOEEZICIXL. 57 vABIL Y o % 256 vy, Bl LB+
DEEMBEEZRET STV a7y REREESEIRE L TH 5835 BT IZITME > TR,

RO H—HOYrFlL—varhvrZ—iE5x5 cMOWEZELHK 280 cmBi L TRE S
TW5,

RUZ hF = N—i318x18 crhO BB ERE % HRi T DO AKNIE %2 LESFI OFKiE T 1
MO E CHIE TX 3,

E—A7F XA TIX1.0, 1.5, 2.5, 4. 0 GeVOEFROMENRA B T+%2 0-9 EOAETHIT Y A —

WCAFLTWA, EHAkiﬁ%kﬁﬁA4ﬁ%ﬁ%l%ﬂxum0®%$?ﬁ§ofw6®?

BTOT—F %L BRI HAF = v rad v 2—oF5E 2O NI -V FL—va
YAGUE DAL VTR, WMBNRAKFOT—F % E LRI oD TFL—va v
HOUBE—DEEDaAL VT URABERLTNWD, Lo THENSAMKRFDOT—ZORIZITEF
DARY FBRS S TVBBEIUIETIRARD X HICA T T4 O TR BRNTWS, £,
PSD #E Y B\ C LESFI [CEER 72 AR S® 727 — & bR LT,

3.2 GEANT

GEANT i XBkIN R A 7eitE (CERN) 12k » TR SN FRHESBOEBRAE L VI 2 L —
arvETIVZ MU =T Ry =V Th Y 2HROYEZEEIZL > THERHINLTWAIERERN
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V2 b—&—TEL OMERER. RIEBOBRER SRS T3 [19],
GEANT iz k& < 4315 T

o RHERDOTA X Y ZFEHR Y D E S
o MEBBRAZHET LY
o EHRNHEZ T HHY

o 7 ANRKRONAEY OBEHETAEL

DA SOWHEBHY, BRHBOTVA A N ZED D EZORMEEBOBEBARGINC S ki1
EOxRIFINAX— EHECANIE, ZOoHHEBEZEVNT., BREZEBRRLTZ 7 AL
AT 5, ZZTIIHBIZBEROH DEHTITONTIRAR D,

RO TA A MY ZFR T 2EH TIFULTO X 5 2FIETRESFSZEEL TV,

o M ZMM T DI ORM 2 L ORMOBE, THREKL EZHNTEERT D,

o FLTERLIEFEMT CEANT ICHESH TWHELE, AfFK, AERR EOMIRICKE
SEEXTHmEED,

o TEHNoMmEELRBATICERET %,

ZOXIRLTERBINTEREBICH T EZAFT IS EZORBBNTOMERBEZFHEL TV
<., MHBRICAK L=, DR FEBICE S TEDOHEZ BTV &, ETZORFNEHE
WAHFTN DR DL DOTERE CORBEZFHET 5, RICEDRFHAKRICE Z THEKEE TD
HREE TN COWELUSICR L CEBE AW CEHET S, fIZITRFANFTHLLTDHLEED
MBI EFBEF LR, 27 FUowEL EER, HKTFICLIERETH D, TL TR
FRICETD2ETIHBERCZEZ TR OITEDORIGDOAEEL LT, HRITET S & ZITROE &
B> TROBEEZHET S, ZOXICLTRFOZRIAX—=BI Yy bA T ZRAX—ICET
LINERINTRHEIROIMIE TIT £ TEWVT TN

3.3 GEANTI[Z&BE—LTRFDER
{6 GEANT CHH L7 01k LESFI & SAND, PSDRUNbEX % 5 Chs, LESF
FETO L) RFETHRLLE

(1) FEBERIZHHWELZZ LESFI ERUC LS ICHRINERD 4 %Sh %iEE78h L Sci Fi O Th s
PMWA ** 28T 5,

**Pol yMet hyl e Met haAcryl at e
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(2) —2ODODEY 2—VIZHYTZROMEEET S, (10x5x130%m

(3) —JE% o Sci Fi o LicilET 5,

(4) 3ZHVEL—2DEY2—/LZ25 D Sci Fi ¢ =K E2EB<,

(5) TEINRoTEEV2—LDat’ —%EY 8 DDEY 2 —LERLITLEEEY LT 5,
(6) T IRgOMEER PSD, SAND 72 L &#1E5,

IOy VT v FICEF, MBEAMKRTEAFR LT -2 2B T35, LESFI o Hicix Sci Fi
DODHRETHOZRLF—HEEER LADLEEEZHN TS, XoTZDY I 2 b — g iZik Sci Fi
DY Fl—ya BBy FL—ya U oBERERE., PMN Ik 24£ 0568138
EFNTWARY, K161 GEANT THE LY N7 v P ICEFEARIELLEDOT Y U — D
FETT,

B 16: GEANT CHELZE—ALAT A MDEY N T v 7 ey U—DTF, PSDEREL
7-IREET 20 GeVODOBFEAKLTWVS,
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3.4 CEANT D/INTGA—Z—DRFE

GEANT [ZIZNE COMBEBRBZHIE T 237 A —F =BV ONFET D, BEERbDEH
F5e

(1) =7 hrfdEl, ZEHEER EOYEBREBIIRE SN WEBRZIH T 2521 vF

(2) Iy bAT7ZRXNF—, RFOZRXNVF—RNZDOTXLF—KY/NESL 2% & GEANT i
ZDOBRDOBIENEZ BT RLRD

(3) KIFOMNBEORED T A—F—, KFAT v 7 R2ANDEICHETOHE RO L 21205 n
IR DHEDOIBEE,

BRETHD, AENT (1) OYEBERIXCEANT ICHAESNTWAbDIETNTHW:, (2) by
AT ZRAXF—IRES LBEL LY I 21— a VOBENEDLDERMENH V. Kz LESFI
DEITHEPNYF LTI T2 LTSI I ) A—F—TIIH/PS LTBLERD S, 4
BRI 2 3 EE D < T/ GEANT OF/KE 10 KeVIZERE L7, (3) ORFONIE
DIFENTA—=F =3 Ay b F 72X VX — L EROTTERRITNTIRL RV, fIZITEFD
Ay NFETZ7ZRXAFX—% 10 KeVICRELTL L&, Wy PAF TR LF—LELZRLE—DE
TOHRTOL VI uMTH 5D, 2FV, Wy MATZRXANXF—RBREOR OV UREDOR
ERERIND, GEIE 1 pmiZiRE LT,
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4 #HER

CDETIEHE—LTFRA Y Ial—ya iV 2o —ZOFMERERT, WMED
T OFEITL. 1, 4. 2BICEENTVDEEIRARV FOBRRCIR Y A—F—DF ¥ ) T L—
YarBnvial—varyTREEEN LERVWUIZERLCTH D, SHRFFICHS2RWED
FRENTVWARIZY I 21— a iZX3RRTH D,

4.1 A2 FOER

Em AT A R TEA B Y A—F —F =D ORTF LOAH LTORNA Ry F2RED
WZA T T4 O CIROSEEZR LT,

e " ODRNIH—HVUVFL—Talr v FZ—DFEEORZINMpDEEFOREXID0.7
o 1.5 fEDORTH 5,

o WEHS KV 7 FF = A—ltERBREE—2D hit LA,

K 171ZE—ALFARTCO RN =S v FL—ar o 2—0OHI5HTHS, FLTHEBEN

OD—M;.-*-—J- i 1 1 1 0: ,:\\\\i\\\\:\\\: 7:
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
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K 17: R H— v FL—valhv s Z—0HNaMHm (E—L7 AN
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ABFDOF—EZRNICBE>TVWAEFEZBVEL =D

W ODHARF =L razhw 2 —nfE

Blchy VEMAT-, R18IZ—LT A N TOEBEBFLHESAAMBFICHTAITAF L a TR

v E—DHAGHTH D,
5 5 ®
< S g < J R U
4 j """""""""""""""""""""""""""" 60 |-
o}
2|
201~
0["" P e =" PSP 0[\‘ R B
0 500 1000 0 50 100
ADC Counts ADC Counts
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5 [(C | 5 (D |
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L L 60|
w0l
2
20
obd M ) gl
0 500 1000 0 50 100
ADC Counts A_DC Counts
C2 (electron) C2 (pion)

M18: HRFx=lrarhwrZ—mBS.
#1o (B), (D) #E/ A RLFITHT B H A,

(=272 b)) (A, (C BEFITHTHH

4.2 AAYA—Z—DF¥)TL—3Y

V3al—varyTRLLAUMERVAE—ALT A NTIXLESFlI @ 16 F% o RXILDF A v
EAEDETEBIYERDD, ZO0FXFY V7L —a iZ3EORAETENENDOEY 2—/LDH
»iz1.0, 1.5, 2.5, 4. 0 CVOEFEAFRIVLET—F2HWA 774 TLLEDOEFT, —<F
A4 X (normalize) L7, SANDDO*x U 7L — g% LESFI & REEEIZITV., ZOTRLF—5

fREEIX o/ E = 20%/\/E(GeV) Th -1z,

4.3 IRILXF—HEEE

TRNVX—GEEIT 11 BEOEYD 2 —NVIZ3EOAETAHLE, vI21—3v 3 Tixl.0, 1.5,
2.5, 4.0, 10.0, 20.0GeV, E—AF R FTIX1.0, 1.5, 2.5, 4.0 GVOEFRNHFE AR TD
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HEFHWTWS,

4.3.1 EF

PSDZBEWWTWaWe XX LESFI @ 16 F% 2V DfEH%Z 2 LT LESFI £&DEFZEZ/ETH
5, B AT A BFTITEY 22— VOREICE 2EFOHE T-DITEY 2 — VO IES 2X2
cnt DFFIZAK LIEA N b2 R 7 b F 2o N—DEREANVTER L, YI2b—¥s
VB FEERICHRERY 2x2 cM I — I AR S®ETW5, BREY v U—13 LESFI NEC+oIE
%57-% SAND OFEHIIHEH LTV, 192y I 21— gt —ATF R FTEKE 2.5GV
DEFIIHTHHAIDOHFZ T,

250 S T L

of Events
# of Event

| V 1l ‘ ‘ ‘ |
2000 00 0.05 0.1
ADC Counts _ Energy Deposite
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PP NN U SR W A
0 500 1000 1500

X 19: PSDEZBRELTWARWE XD LESFI o 1554, (A) E—A2F7 A b, (B) I
L—ya v,

PSDZBW\WTWA L X213 PSD o1& W LESFI oAz

LESFIcorr = LESFI + o x PSD

EWIHRIEER N Z D, Z 2T LESFlcorr , LESFI 13#1E#, #1ERTD LESFI i3, PSD 1% PSD

DIEBETH D, MIEDRE a lZRDO X HIZLTHRELE, K20 (C) 1X2.5 GeVOEFIZXT S

LESFI & PSDDOE 50O #AK TH 5 5 PSD DIEE4 0 ThiiX LESFI 0155 1% PSDZE\W\ T
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WARWNWELELRICIZARZIITROTYHHREZPSDEBWWTWARWE XDEICEET S, #LT
RPDBERETEANEZ 7 4y FLTa 2RO, K20 (B), (D) IMERTHED LESFI DEFDHH
ThB

# of Events

0 002 004 0 005 o1
Energy Deposite Energy Deposite

PSD LESFI (befor Correction)

o oss o1 % o005 o1
Energy Deposite
PSD vs LESFI LESFI (after Correction)

B120: PSDERE L&D 15, (A) PSDOH D4 (B) MIEZMZSEIO
LESFI oti 1o 54 (C) PSDOH A& LESFI o i Ao# AR (D) #MEZMZ =

LESFI oW A5

TorriLTELNIEI v A—=F—DH NS HET T AGHETT7 4 P LTZRALX—5
REEZ TR LE—DBEEE LTRLEORK21THD, D73 7% 7 4y hT5HZ &2k LESFI
DEFIZRTEZRAX—REIZT I =2 —T a3 kb

PSD ZRE L7V & &
OE 11.6%

o 22T L 4.0%
B E(GeV)
PSD Z 28 L7 &
0,
o _ 12.1% 4 1gy,
E E(GeV)
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THAZRNbhoT-, THEE—LTFT A NDOFER
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98 _ 2R 0.15%
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PSDZ&E L7- & &
0
on _ _152% _  ggu
E E(GeV)

LB L, PDERBLTCWAEZIFVIal—vartERIZIES—HLTWARNPSD %
RELTWR2NELX TV Ialb—va oA ERIVBEVERZEZ TS, &LIZHEVTX
NEF—TOEBVWNREEZETH ) TRV —FHREOERHIIKBMINLTWD, k. EBRTHW
72 LESFI OTYERENEL . MESAEICL L DERFEEOREN /NI ozt Bbivd, PSD
ERELZEEZIZNOOEENRL L L ENSVOTREV—HEZRE TS, HEZRXALF—TO

TRV —REZ R ITE L DT,
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g7 5
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LY | O W PSD(ex)
R e —
. ® w/oPSD (sm)
i’  m w/ PSD (sim)
100 S e
- N ; 3
s S .
r - 3
] S A
I R
% 5 10

Energy (GeV)

K21 =X AX—KE LTELELESFI OBFICH T2 R —5MEE, EHITY
Ral—ya v ilkBAPSDERELARAVWE X, BEBRIIPSDEZRE L&D X

NR—DGMREEZ T 4 v b LICRER,

RIZHTHDPDEIBERNVF—Z RN TIIPSDEZRE L 72T BT R/ —

DT EDTND,
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TRILF— 1.0GV 1.5GV 2.5GV 4. 0GV 10. 0 GV 20. 0 GV

ER 13.8% 12.6% 9.45% 7.23% | |
PSD 4% L

YIal—vay | 14.9% 13.8% 11.5% 9.88% 7.99% 6.37%

EB 13.4% 12.5% 9.53% 6.81% | |
PSDA Y

$Ial—vay | 13.1% 11.3% 9.09% 6.89% 4.91% 3.959

* 3. BFICHT D= RF -

4.3.2 TE/NHLF

TIBNRABFDZRNX —FEREB/DIDICFEST2T—FIT 11 FE (M158K) OFETV 22—
LR 2x2 cm OFEIRIC 0 EOBE TARNESELZFT -4 T, vYIal—va3l1.0, 1.5, 2.5,
4,0, 10.0, 20.0 GeV, £—AF 2 1.0, 1.5, 2.5, 4.0 GVOZRXLX—Th5b, Irl R

Z—2RKOMNEBIT-DICEBEFEZAR LELEELRALLEICI6 Fyr o XVDEEEZRLED
., 62, BERABEEAO SANDDOEEEZRE LTS, SANDOEFIXETFEZAFIELL
EDOTF—FEZHWTLESFl &5 A4 2 Lz, PSDEFRELIZEXICIE, EFDOEXLRELT
aZRHNTn3,

K22 (A) X PSD#ZEETIC2.5 GeVOMENSA KT EAS Lz & d LESFI OHA D5y
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