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MFEBRTHY, JLCRHEOEELHNEL TIEERETTFS SN T 5y 7 Ak
FORBEIEEER 2 MA - YEERA DL, FREFEBERINIL N T 74— D5
M7 FEENH 5, JLCEETIEMEROBRBEHRZHRIZ XV FHEREIRILF —% TeV 51
iz BT e, REGRRENFEN S, FFFMAREREZIT O DI FERER
HIE/NERESN, BUERT LY T 7N =T EMHML . BRSH %R EBTRL
R&D #2172 T %,

Kahoy A—ZT7 N =TTk, JLCHhFaryAhaol XA—Zp7ab X4 7EL TEE
WZIEWARD —igEE fo o fER AT Y A— 22 8EL | BT OVF — SRR &
UK E Fermi EZAIEEEAFFEANC RO TT A M EEREITO, MREE FHEL 7. SBR[
U7l — LI WEBRADE T, 1~200GeV/cDm& 1~150GeV/cD e ThHb, ZDFE
B, nlilXWT 53RNV F —2REE o /F = (42.0 £ 1.2)%//E[GeV] @ (0.0 £ 0.6)%. el
X9 BT RIIVF =R o /E = (23.74+0.2)%//E[GeV] @ (0.0 £ 1.4)% TH > 7z (AL |
OIXFMERL ., a®b=Va®+b?),
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$F£1EZ JLCEtHHE

1.1 JLC:EtEOHME

JLCEHHOB I, BF BEFVTIA5AX—DERL . FITCEIRILE —H
FTEBRETOBDTH S, EOLRTRILFT —H 250GeV DEZREEDN S BAGAL . S
DBRMWEHARWMBIZ LD, HEIRIVF —% TeV FHEIZ BT TV <, EBRERIZE v N
VEZOBEI LY —REEEVZL. FHAKOBIIHRDBDOTH S,

IRIVF =D 100GeV LTOEF - BEFHEEEMEFEL TE, PYAXP LEP D
X OBV TINEBNEREIZA ., 100GeV A ED Y > ZHESETIE, ¥ — LD B TS
SN BRHZEES T 2 G HEARE# O LD DBNHEN ALY, BHEEEMA 512
., U TORAEEEY — AR F—DA4FETRELILABTINE RS BV, JLCIE, 2
BOREMEREZ NS, BTFLEETEZMEL HE S 555 ADOEERNMERTH
5, BF BEFL -L2ZEFLCMESN 20T, FEMICXBEHEEN 2L, BN
HBEIINT 2MEMNEBA R, ¥ — L2EHELITMEIT T 250GeV~750GeV L THIEL 72
B, I AFIN T+ —AARTRVIAATHEESES (K 1.1),

s Jeeesl 10GeV Linacw £-Gun |

\ 28km \

1.1: JLC HEr& X

JLCETEOEERHRE L TiE, EEERTTSINIL v 7 AT OER, FIFE
RSN N T 7+ =2 OFHMEMEREN BTN S, HEKIZET, 2N b TeV
WO FRRFUERENTA 2 BEETHOFEIX., I—avy /X0 LHCAH—DH TH 5,
LML LHCENRF Y A4 X —=TH 57D, TRNF—EHEHREIZDN Ny 2T 5D
YENBVWEORESH Y, TeVHEHOMBELETAN—THZLIEEETHY, JLCD
BHEHEIEEIN TV S,



1.2 JLCICHIT 31

EEQHAZHIC BT 2 & £ RN TYELEBROBRI & TEEREIC X > TH
SN, ZOEBOZLEEETD TS, ZTOEERENC & > TRADHEEL, HEEE
DVHITHEEESKNT, by T ARTINESERBRTHDZLTHS, L v T ANTOE
BIZNU TV RIEEOD, by 7 2RFOEENEF I L v 7 ZARFONSHEE
EFOBSHNHEHL TLEHZ&NE, by 7 ANTOHERIT 1TeVEEUTEEZON
TW3, ., b7 ARTOEEN 180GeV AR 6 WEAMERERIX T 7> 7 A7 =)L
WELDETEIHRATHY, EEBEANFIRILF—FTHROIIDFEIZRS, HL, EE
AL BB AME D EH BRI L0, TRIVF =4 246GeV &V ETREBSET 5 (hy
AT A7 —=)V), ZORFALY ETHEASN 5RO — DI EUFE (SUSY) BELD &
5, BNEEER Y ET7 2V IF L OBOXNHETHY . COBEBTIELTO T )L
IFY (R Z0EAFENSN— b F—TH 2RV (T IFAV)DREET S, &
b HiifiZs SUSY MRELT dH % e/ NEXTFMEEERRL (MSSM) Ti&, 2 DDk v/ AZEIEHNR
EEINTW5S, CP-BDOAAT— K0, HO(mpo < myo) & CP-HDANT— A, KU —
MOBRE YT AHENH B, COEEFHHEOEL YT AR T 180GeVATFTHB &
DFPEENTVS, ZOXIRL v T AKFIE, FETS25E JLC TUTRELERS
HOTHY, BRINBLVIHAEIT SUSY BBk sh 5,

1.3 JLCAIEss

1.3.1 BAIEssEE

BT BEFHEEBRISELORTILE DRSO BRI HEA SN 5720, KIRE
DHANESTH O HEBHH T RROBEELRN TS 5, MEBOMREE 100%3]
HU. COMEEEEZBHEObDET 200t KRECERSNE=2— MY I &K<
LTORTERE L RIS 5 EHAELREEIVETH Y, WETREEAEEIUT
D& S iBEEEN (JLC-D),

1. | cosf |< 0.98 DAEFH TR FORENATRETH 5 Z &,

2.WE, Z0RV NI KB T H =0 v MHFEAIFEE, e, bI A=Yy MDY
WAlTEETH B &,

3.BOE v T ADERNBER ete” — Z'HIZBWT, ZOHEISDL 7 b rxtEfo
TEBRREFECLS T AT OSRENE — LDJAD Y 200MeV & HETH 5
&,

BUE, INOBEMVERSN ZHEIC OV TOHRETEDSN TV S,

1.3.2 N—=Fvo XAIEL (VTX)

WA 2DV & AOMRI ET 3B EOY 71 BB &ET (S-CCD) 7 6 73
5, N—Fv 7 AWEBXET BETFOBEAOT <ECBEIN T, HERTOMRNE



BOEETHETS, 2HLEERMS Y 2y bodd BHEFL D FEFOAE S
HOUHTEIII ST, FOV M b 24—V % c 74— ID6REL-Z L%
MAT BN KDL, REEOMRENTODT, CDC & TEHRRAEEZTT D,

1.3.3 FRRKIELHES (CDC)

AR 2 7 A7 OMGE A TR FOEHRLEFRERET 2HNEHKIT,
INEY v bV EEZ RS TCHEAEN Y 7 b F o N=0 57525, HENFOEBE
X, ZOEBEBREDSESIE VAV —TOBEHREFORERMENETEZLIZEHLT
EEd, 5T, Vv MAEEREIC L SHESFREER LS 502X, [MENTFO
REFEATY ARD I FAR—XIRESEHMENHY, ATLAVAVY—2HO L —
LEHRMOMNESREEL T, o, S Imm BEREIN 5,

1.3.4 HOYA-=% (CAL)

A0Y A= RFRFOTRNF —2RETHREHRTHY., JLCTEHRET T AF VD
VUFL —REYY R Ay FRICEEL 7o, @ERY 7V AhnY A—-20 R&D &
fToTV3, 2OH0Y A-RIEELFRAND R T —EEIZ8> THT, FRNLIVER
SEMEDIY R F vy THIEEDETIH0OEADRY —CTEERENE, XU —X, £
LU TETFEHETAERADY A—=XEHL, NFarhay A—=2FHHN T 5,
JLCOFERERND—DIZb v T ANTFOERDNH M, b7 AT ELRERKIGT
Hbetes > ZHIZEEL TWB ZRV DDV =y b2 BERHIET 2 HENH
O, FHINF O IZBEL TEODZ RV —FEENEREN 5, RSN EZTRLF -5
fREEIX . BT LXETITNL T15%/VE., NForizsl T40%/VE TH 5.,

1.3.5 S a—FVkHEE (MUON)

La—FUBREROFELHINL p KFOREATHY, NIV - FUT b Fz/N—
DA=N—=L AV —6BL, 1BOTTAFY IV FL —R—N57325, pkFIIHRNT
BRIZBT 2ANRESTH 5720, IMEAEZHRLIETIEEY, 2EERAE<LES.

1.4 ZAMEOEH

JLCIZ BT 5 REHEFED—DOE by 7T ANTOHEREMAETH 5, JLC THESN S
ITARIF = TIX, Eilete - ZHDORIGTE v 7 ARFIERSIN S, O RIS
ZRFNL 7T b SCBABTF Y RV B THRIBESICBRHENES, LALZOD
F v > RNV DI IRHIZ EED 7% 7z, MEHEEOEOWHIEZE 1T D A2 70%H D5
HERED ZRNFD I+ — I NNOHBEEZHET5H, by zy hEBEERHET S
HNAERTH 5,
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1.2: JLC HIE2S

ZRIFNY v MBI ARIEDNy 2752 R, £ WHERE ZWERTH
%, WHRERIZN—T v 7 ZAHEREHOZ b ZAFXF 2 X > THER I CHY BRSENH
KEN, 7 — b DEAEEE, 2V 2y NOANBEEIAIZL>TOHR H — bb & XHIT % 5H
WHEKD, Ul oT, W, Z2AEEENS HBATFTEEIZ T 57012, AA1nY A—-ZDT
KT —RREIII AT O X O N ER SN 5,

o 15%/VE & 1% (BT KOVF)
o 40%/VE @ 2%(NKayv)

ZZT, IE°FEMERL, adb=Va2+b2TH5,

RN A=RTN =T B ZOWREEEBTENL, AT FIAFv IV FL —&
EROICHEERY Y 7Y 7Y A=Z0 R&D 27> TV %, 1998 2 KEK(F L&
IVF —IEARF SRS ) TiTbh 7o A M B (T411 EER) TlE, EBIEN R Y —fiEx
boleT AMEY a -V ESMEL . ZOMEEZFHEL 72, £7FFED 1999 (21X FNAL(CK
[H Fermi EZ N ARHFEAT) TT A b KBk (T912 EBR) 21T-7:, TOHMIEX, AERz
BEL LBV RN F — 2o IR AT 2 RBEFAEL . 7 T4l TRETH o2
ITRNF —SREOEBEERET 57D ThH b, OB, FEHBEIC M TRrER SR
DRRAFEBITV. ZTOMRED OFE TIHEL 72,



DETECTOR

TYPE

| CONFIGURATION

PERFORMANCE

VTX Silicon CCD | Pixel Size: 25um Position Resolution: o = 7.2um
# of layers: at least 3 layers
Layer Position: Impact Parameter Resolution:
r = 2.5, 5.0, 7.5cm d[p]m
Thickness: 500um/layer 62 = 11.4% + (28.8/p)?/ sin® 0
| cos@ |< 0.95
CDC Small-cell Radius: r = 0.3 - 2.3m Position Resolution:
Jet Chamber | Length: 1 = 4.6m ox = 100pum (/axial wire)
# of Sampling = 100 oz = 2mm (/tsereo wire)
| cos 6 |< 0.70(full sampling) | Momentum Resolution:
| cos @ |< 0.95(20 sampling) | op;/P; = 1.1 x 107*P, @ 0.1%
opi/Pr =5 x107°P, @ 0.1%
(with vertex constrains)
CAL Lead + EM part: thickness: 29X Energy Resolution:
Plastic cell size: 10cm x 10cm o5/E =15%/VE ®1%(e,v)
-Scintillator | HAD part: thickness: 5.6A; | og/F = 40%/VE @ 2%(hadron)
Sandwitch cell size: 20cm x 20cm
Si Pad: Si Pad Position Resolution:
(compensated) | pad size = lem x lem o =3mm
| cos@ |< 0.99 Si Pad e/mRejection = 1/50
MUON Single Cell # of Superlayers: 6 Position Resolution:
Drift Chamber | | cos@ |< 0.99 o = 500pm
P, > 3.5Gev/c (barrel)
# 1.1: JLC PR DR
DRI AT D@D,
1E : JLCEFENZ DWW T
28 10U A-RIZDOWT
3E : MIRILF —IEAEMHFHEE (KEK) TOT R b B (T411 EER)
4% KE Fermi MEAHRHFLAT (FNAL) TOT A b EER (T912 FE#)
S5E MEBROILD
8% = T2 iy THRAEL 7o RTERIHARIC D0 T
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F28 HOUA—4

2.1 HAOUA-SDRE

A0 A=RFAFRFOEIANF -2 A AT =R v =12 LV HIEHNTEDE,
ZFOIRNF—2HETIEETH S, BIRINF—RTORVEIIAST L, BRHE
YER RO BEOHEBEERIZ X0 2 RFOES NS, BIZZD RATHHL WRLFAES
LV TEBERVIRL AAT—R Y U—NEREIN B,

ABY A—=RZDEEX, AR TOR2TRINT —2IRINT 51 +0RESORINEE .
IR & DR BEAERIZ & > TEREN - ZRNFE2RH T 28 EE» S 755, TRIAEL
THOARYEIZE>TE, ThEHENESEHETSHD (Nal,Csl FOERKS >~ FL — &,
AT AFEDF LY AT HEHR) B d D, TN XEEREED AT Y A—XE8ET
5 ENHRS, LAL., —RICINS OYEEREMTH Y, REEOWIUAZ BE LT
ANRFOrA0Y A-RIZIFAHVLNZRD,

—F7. IR & BRI B 29EE AN T, ThEhEREICEREGEE KO A0
JA=REHGTIVT -0 A= LIPS, ABRFOZRINF —D—HE2{E5LL
TR 2 (X 2.1), BRIUAEL THWRWEIEE. $h. V=D LETHY ., KL
LTRTIAFY Y - o FL—=RENAOSNS, Y 7T U THATIEERD BRI
Al AnY A—-ZBEDT FAVDNEGTH 5, BUEEL TREETHFESTOKR
ERYEEBRLEZE T, TARFEINEEFEIV N7 Mo A—=RE8ET R &N
HX5,

absorber plates detector plates

hadron |iill!==
|I||illl
ol
ninlh:

X 2.1: > 7y 7 Hh0Y A—R2DEAXN

A

é
|
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2.1.1 BHEHAIT—FI¥+T-—

FILARNF—DET - GEF. KFOVVEICASFU B, F&U TEF - BEFIEHIB)
B4 (bremsstrahlung) (2 & U EF2 ARKL | SEFIXEFNER (pair creation) 27873, %
NoOEBERVBEL BEAAT Ry U—DERSN S, BHEAAT-FI vy T &
“REBFOZANF —DERALRNF — E. U TICR 2 X THRET 5. E 3HIBHESAIC X
PERREAT MU L ZBENEL (BB FRINF—EEREIN T T, EPHNIC,

B 800[MeV]
T Z41.2

LREIND, CCTZRVEDRTESTHS,
W EDERARAT —F Y v U —2 k¥ 5 H1& U TEHE Xo(radiation length) 7%
Hbd, Xo FEFHYEZERT EOFEEHEHTETHY, XKATHEALGN B,

(2.1)

1 4aNaZ(Z +1)r2log1832~1/3
X, A
T, o BMHIEEER. NART7RAR O, ZREFES. A ZETFEER. r. &
R=T¥FETH 5, 1Xo X 1 DO/TRIINF —FEFDHIENER I Lo TR> TR
F—N1/ell85ZTOFHDERLL TERSN 5,
Flo, BHEOY YT —DIEN0IE, WED X &, E,DZRNF—&F oy v T —
REFA 11X ML E % BBl e OZNAETRE S, —RITHEARODY ¥ 7 — DA
VIE IR TEY =)L Ry (Moliére radius) TRER SN %,

(2.2)

21|MeV
Ry = [E ]X() (2.3)

212 NFOYART=EI+DI—

WEHRIZET LT = NR OV BART 5 &, BT&OIEFMEERIZ X 0 ZFEDO KA1
EEMRT S, FLU TERSN I RN FASSICHEEREZZEVIRL, NFay AR —
Ry v U—DEREN S, v T —RFORKEIE 5, 2" FOFBTPHTFTHY, &
NoORFIYMEEBBRTLIHCETNETNREL > BREER TR LT -2,
LABALAENS, ARNF OV ORI RINF =00 A—=XRNIZBE5DF Tidi <,
HEIZDDEBOIRIINF —DEEND S, TUHNF OO T —ORFETH 5. A
X, PEFORBEBIZ X > TEREN =2 - Y JiZHhu ) A—-REEHEERET I
INF =2 FFBEED, pNTFE—U DPECHANS B, £, NForyyTU—
2 & o THES N B ST b il W T 20— 2 EIE RS, A T, SRG
WCHWS N RV F =X LFBO RIPRICIRINEN T, MR THRES L, HIZ,
BlZIE 70 R FEEBIZ 200 y MUICHET 5720, TR LRI ERRS vV —&2 KT
5ZLIZR), NFary vy U—DFne—BEHELZDLDIZL TH35,

12



WAMDY v T — 3% TFHHEMERE A (nuclear interaction length) DHEAI TR SN 5,
A FEPHICAToA TR EN 5,

A7 ~ 35g cm2ATY/3 (2.4)

CZTARYERTFOEERTH 5,

2.2 fHEOAN=XL

—fRIZ ATV A=ZNS5/LNBEFE, BH vV —IlX3dbDIZRTNFOY Y ¥y
T=IZXBEBOHMNNEV, ZREETRO L S, NRFOr ¥+ T =2 B TXHEIEIZ
PRSRBVIRINF—DNEETELHOTHY, TNEDRIGFBERE LDFESLENKREL,
RN F Oy Y T =120 T 5 0REZ K TS EERTHH 5, /o, YT —HO
7O FE I B YV —DETAHOY A=RIZZRINX 25X 510, V¥ T —FER
BTO 0 FEFERD 5SS DEEXY vV —2EO T RINF —JEIZKER LS DEEF|
ERIT, o T, ALZRNF—DMBNRFOY Y vy U — LB vV —DFEU )L
F—2HO) A-RIHEZ5L51ZL BFEX, 7" FEFERICELE55D2Z A5
ENHPRS (K 2.2), CNAHEOEARNSZEATHY., AL ZFIVF—OMBNF DO
Vx T —LBH YT —DIRNEDH /AN 1 THE D EFMEBAITY A—REEE,
e/h=1%2EBRT2DIE, LTI HIBHENET SN B,

1 RN EDETTEEAVSL ZE T, B YV O 0EEMA 5,

2. MHUKIZ KRR FEZ K EQT IAF v IV FL —REEHVBZ LT, HETD
MHMEEED 5,

3. M DR EIEOL | B vV — D REKIIGA TRV F—2HL TLIITT
5, LML, B vV —IINT 50 BLIBRVWIDIIEY > T U THE
EELTHMEND B,

2.3 HAOYUAXA=5 D5 AREE

IINF—=EDQRFHN AT XA—=RIZABU ZBD, haV XA—ZO T RIVF —nfREe
BT TEEN S,

O Ostochasti
E = % @ Tconstant (25)

B—IH Ostochastic &> 7V 70l A—=RZEBT BRI TOITRIVF —BED, b
BIZHE s 5002 52 2HICERN T 2HEETH 5., MAHEHIXORXTER S,

Ostochastic = Osample © Ophotostat (26)

13



(6]

Number of Events

hadoron

Energy

X 2.2: FENF OV 2 YT — il & B OIGE % 7R TR

BT 0 sample X RTRDBOH > 7V T HOY A—XOBEITERL . B3 ophotostat
FA0Y A-ROFBAML RIZHV S NIOEETFHEE (PMT) OXEBEAS K Sh %
HETHOES DOXICRANTZHETH S, A0U A—-XFEAHLU ICH PMT O2XETH
Ny £T5E, Ny BABTRLF—IZHBIL, 2D EDEERTY Y RO
ViNpe £78%, TOESHNAZIUTOL IIZK5,

AN, 1
Pe — (2.7)

Ophotostat —
photosta
Np.e. \/Np.e_

3 (2.6) DIE osampie (EBBUERDER ¢ IZEFEL . RO X HIZERE S,

Osample = Ointrinsic D k V -Ec\/Z (28)

T EAFBBRIRINT =, EIXER. ointrinsic @NF OV YT —IZBVTHETH
5 RITEEDES DETH D, Tintrinsic \ AL TE, t #B(LS BT RV F — 43R
BEDRIEIZ X » TEMEiA 2 Eh T 5,

K (2.5) DI 0onstant E Y A= XD RMEFEZ X B EHHTH O, BREHADIS
ZIE—RME, AnY A=ZD50 vy TU—0DHN, Y UTL —>arv (B3, 4ESH)
ERT %,

14



$F£38 KEKTOT A E8

3.1 TAFEY 1) EERRIRE
3.1.1 FALEYa-I

FEICHOWIET AN EY 2 - VOREEIR, $heyr FL —X—2KHIL, ¥ —LJTHEIC
WARTATY A=REERTSE (K 3.1), COEBRTOY > T IUZHIZ, # 8mm + 7
ZY) 2mm: TIARAFY IV FL—F—2mmTH5b, 7TAMNEY 2—)UX, loop
tile-fiber([X 3.2) L$AN 67250V A—& (HCAL)T9 & (3.7\1). TDEFITIEFEL ¥
7Y JHT 1m x 1m D KE E D straight-groov H tile-fiber([X 3.3) Z /10U A—
& (backup-CAL) & 10 & (0.50;) L —IVIZ BT 0 bTREL 72, YV FL —RIZ
FEEOENE - THY, TR T 7AN—EHEL EEEFHRANT, BIHEEE 77 4N
T IR (wavelength shifter, WLS) AD ® WLS 77 A /N— (KURARAY,Y11)
EEHAL . BONTHROBMEE/NS TR VT 77 AN—IZE TS5, HCALIX
Imx lm & 5 x 512 ET 5 XYY FL —XNE — LHEEWITIZ 25 RD XV — ik
ELTV5, 7z, HCALIX 208 (BRFEIX 198) Z&IitXYIv, #hzhtryav
1~4 &8T5, HCALIZ®ZY 3y, RU—Z &2 1 KOREFHEE (PMT) TH
HHU . backup-CALIZ 5B &2 2480 PMT THRfllh & HiAa L 72, IWEDZTEAHL
WAL 72 PMT EMA b =27 28 H1949W ThH 5.

3.1.2 E—=LSAY

HBE BT RLY —ERAEEES T > 7o boy (KEK-PS) D n28 =L T4
TfTbhie, E—LF74Y EIZEZ3BDAA Y FUA—HAY Y FL =2 ary vy & (TL,
T2, T3). 2BDEFHIAOH AF L > a7 A7y & (Cl, C2), ¥ —LDUBEEZH %
OD6EDF VT P F o N—= (VTN TAY—F 2o N—4H, IVFIAV—F=zx
YIN=28), pNFREAAOY Y FL =2 ar AU R (p-counter), £lzF v UTL —
¥ av ORI pRFD AL 722D — 2 FET % DIV % p-matrix(X 3.5) ZELEL 7z,
=LAy EOWERFOREBMXEZ AT (K 3.4), PUA-FIHVSEY Y FL —
AV AL ROKESEUTIORT (£ 3.1). U—AR T30 SEEQLD Y & £
DL E, FxLraAT7hr RETNTY-T XY (Ar-ColHg) DA AF 2L~
A7 AT RT, e” LMORNFEFBANERS XD ICHAENFABIN TV S,  p-matrix
X, HCALDO&F v > pVEHAMHT PMT OF ¥ U 7L =¥ a IZHV S p b2 35
T 57012, HCAL O EfflE FHRAII ZhZh 10 KD OB FEMES L S ICRES T
e BV FL —RDMEIEE 4em, £E 130cm, EE 5mm THY, ETFHROESH S KT
WEBEL 7227 -2 H5ENHRKS,
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Lead Plates
(inserted between tile assembly)

3.1: PIESREEX

Aluminum Flrame

T

Supporting
Beam
Plastic Scintillator
Optical Fiber
Connector
WLS Fiber

3.3: straight-groove & tile-fiber

3.2: loop ! tile-fiber
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name size
T1, T3 40mm X 40mm
T2 50mm x 140mm
p-counter || 250mm X 250mm

£31:VUFL—arybIUH—AOr ZORKES

T2 beam line at KEK p matrix
11 C2 C1 T2
| I HCAL
M- counter
T1~3 trigger counter
C1, 2 cherencov counter backup-CAL

DC drift chamber

3.4: ¥ —L54 v E® b UAH—HRESREOR BN

2a-AYAYVE=X b IV IR

6-May-1998, Y.Fujii

zay vhvr X—#S  FHI FH2 FH3 FH4 FHS5

RAEOTI IK2KROMIZIZE B, BPRIES

——
YYFL—R
dem(w) x 130cm(L) x Smm(t) x 2 HER

_J ?%Bo)//a-xsc x 130cm x Smm
oY T,
A
ia S. . B

T"V"TF"Y"TT"T

NDRAE 353

Trg = (OR (FHiand BHi) )
~and
(Qll}(FVi:\ndBVi) )

| BE
e sa mis za 2 S|
= m\ri Ni® 2 Ne N

3.5: pu-matrix
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3.1.3 BIEREBRUFAVSAVEUH—%HE

TANEBRIZE > TITONTZEZANT 7 AN= 2V FL —ZDRUF T A MDOFERD
5. R —ERMAETIEZA0Y A—ZDL ARy RZBANHEEBNSh>Th5, ZD
HEELBEEIALET, BIETH3EEZUTO X ITHREL 2,

o TARIF —DREENMT e/m LOPE (FOLAFZIZ0 T HL AR R)
o AFIIEZ(LIZ X 5L ARy ZDZEAL
o R —HRAFIITEL AR A

Az BT, FOAFHINT AL AR ROV TR EITOERE D, f#
ALK FE —LIF 1 ~4GeVD e K 7~ B —ALTH b, £z, T—REHRL2HDD
FUAEGEZNY AT ZOMERET DL 5 (£ 3.2),

A [N~

e~ T1 x T2 x T3 x C1L x C2

T T1 x T2 x T3 x Cl x C2

p~ || T1 x T2 x T3 x CI x C2 x p-counter

% 3.2: BREWDLDDAY 54 b U HEY

3.2 BIEHR
3.2.1 ESHER

T P UHDAHY —LICIZEF, pRFPEEL TWBEDT, AT7SAVBFTESIZ
MTOREREITI, Fcut FHEUTIZRT, T411 EBRIZEHWTO HIT DERIE, &4
DF ¥ ZIVD ADC ED . FDF ¥ FIVDRTF AR5 D FEEE mean & HEHEF2E
ocZHWT,

HIT: (ADC) > mean + 5o (3.1)
LRBDLGETH S,

o HIED cut
L. MUAATY R (T1 ~T3) DIEEA (M 3.6) (278§ HiFH.

e ¢ cut
1. Fxzb a7 hvry RZHITHH 5,
2. u A R HIT 720,
3. backup-CAL (Z HIT 278\,

e T cut

18



1.FzVL a7 vy R HIT AR,
2. 172 R HIT H7g

e 1~ cut
L. Fxzb>»a7hvy X HIT 7R,
2. u AV RIZHITHH 5,
3. backup-CALZ HIT A& 5,

BN VAEMFICHEIRY FL = ay VIAAY Y RO RESAE (K 3.6) IR T, #
#fl A R ML BEZ ADCETH 5., TN THOENETH 5 %M ADCEE #ALE
LT, 150 < T1 < 280, 140 < T2 < 390, 135 < T3 <280 TH 5%, £l 2HDF =L
AT AV R LB 2R AE (K 3.7) 12T, B - ik zhth C1- C2 0 ADC
BTHY, ThENDOENETH 55ME ADCEZH{ZEL T, Cl1 < 270, C2 < 270
Th b, pRFHEANE p-counter iZX 571y b (K 3.8) Wz, /1 hOfEIZ ADCE
EHEAIEL T, p-veto <270 TH 5,

trigger counter (4GeV tttrigger)

*2 g0 [

g 600 i

® g

e o cut cut T1

o 200 |

o] L

e 0 - i e RSP il
300 E:
o [ SUL cut T2

100 [

800 F
600

L o Gutilocut g

200 |

0 [ emd | [, \ \
0 200 400 600 800 1000

Pulse Height (ADC counts)

3.6: NUAADRIZEBAY b
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C 2 (ADC counts)

number of events

1500

3GeV
O pion trigger
1000 —
a
500 = a nr.ﬁ
B o § Bano 5
: g
fon 0o oo o o o
0 ! \
500 1000

1500

C 1 (ADC counts)

3.7: FxL a7 Ao Rz X B HAv b

500
450 f
400 f
350 f
300 f
250 f
200
150 |
100 |

50 F

3GeV
pion trigger

cut
—

MMLA_\\JLA\Lwa

200 400 600 800 1000 1200 1400

Pulse Height (ADC counts)

3.8: ,u—coung%r X572 b



3.2.2 FvUTL -3y

A8 Y A=RDIEEEX, PMT DT A2 DED, RANT 7 A N= AT LDOEED 2D
BEF X RN LIESDENH DD, FYVITL = arvETH50ENH5, Fv
TL =Y aviZEHRE 2GeV ICREL Y —LAHIZEEN % p KAz T 3 I08% A0
TTole, phRFOEEAE (K 3.9) 1277, pkiF%Z MIP(minimum ionizing particle)
ERZL . MIPfE5D ADC iz EHAHEBT7 4y L. ZDOFEEE 11275 X
IRER, TRHOEEEMEDOFERERD Iz, MIPHADOY A—-X&EH@BL LBEHET 5
DDOEMEIATOEY,

o HCAL %4 ARX7 — 4 F %> %)V, backup-CAL &F ¥ > )V HITH H 5

o HAJ—IZWIHEL T, EFREFNZFND p-matrix 2 A2 HITH H %

(ZT7— 4 F v F)VOR)
* 0.9 < ‘FeazFvoaovom

<1

100 —

80 —

number of events

Sectionl Tower 13

2GeV muon
60 —

entries= 1152
mean =190.6
o L RMS =519
20
0 L Jd1cn T I T R = SR R R
0 100 200 300 400 500 600

Pulse Height (ADC counts)

X 3.9: p K+ DA

21



3.3 FRTER
3.3.1 HANLFESTH

¥ —LAZRIF — 1GeV~4GeV DET, mHFDOEEE (K 3.10)~(K 3.13) I~ T., &
BE T IERD AT 49 bL T, #RZE (R 3.3) 1007, 1GeVa IZEL T,
FE — LHIZE&EN 5 p AP HCAL 2 E@E T BRIT nicd . IFOMBIz B
T, 749 MZIZAV TR,

2] ; o &l
S o 1GeV pion  entries=4512 < Eii 2GeV pion  entries= 4431
3 250 mean =26 3 s mean =48
S 00 o =11 s 150 ~
- OIE =422% 5 = "/E ‘_1; oo
g 100 g 75 o/E =33.0%
o < 50
50 25
1608 E 0
£ 1000
1400 [ X
1200 E 1GeV electronentries = 9520 o0 [ 2GeV electronentries= 9175
1000 E mean =26 r mean =52
g0 [ o =06 o0 ; o =09
w0 | o8 =231% o b OfE =17.3%
400 F L
E 200
200 [
o E I I I I I I o L A I I I I
0 10 12.5 15 17.5 20 225 25 0 2.5 5 7.5 10 12.5 15 17.5 20 225 25
Pulse Height (MIPs) Pulse Height (MIPs)
3.10: e. ™ DILE (1GeV) 3.11: e, m™ DL (2GeV)
R 2 wk
§ Kii £ 3GeV pion entries= 4371 § 120 | 4GeV pion entries= 4341
8 120 — mean =71 8 100 | mean =96
° b o =19 e o b o =23
S wE olE =278% S L E olE =241%
£ 50 E £
=} = =} 40 -
o 40 c
20 F 20 [
908 f 0 L nn
800 ; 700 ;7
200 £ entries = 9258 s00 © 4GeV electron entries= 9199
600 * mean =79 500 mean =105
500 F o =_1-l 0 400 E o =13
w00 £ o/E =139% wo b GlE =124%
300 £
200 ; 200 |
100 ; 100 £
o E il | | | 0 £ L [ L
0 15 17.5 20 225 25 0 2.5 5 7.5 10 12.5 15 17.5 20 225 25
Pulse Height (MIPs) Pulse Height (MIPs)
3.12: e, ™ DIEE (3GeV) 3.13: e, ™ DILE (4GeV)
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3.3.2 WEORERME

14 GeV D e™, m ICXf9 2 TRV F —fEME (X 3.14) IR 7, B ASFE — A
HEETH 5, LERMOMEIT (X 3.10)~(K 3.13) R THRIC, REEIERSMERT
749 PUIROY —Z{ETHY, BALL MIPs] TH5, ZOfEIE MIP A HCALOD 1+
Y avelEl RIC 1 &35 XD ICHBEL Th b, ERFFESZES —XREKT
749 PLUIKERTH 5., TRIXOHEIERD S ORWEMD TN 2R EETE > 7/(ET
Hb5, BERDPLDTHNIEREKT, e 21%, 7 H 1.2% ThH o7z,

— 20 £
(V)] C
o 8
§ 16 ;— 0 .
= 14 E pron
< 12 E
2 o - <@ electron
= & F
) 6 =
(%) 4 F
-] =
o ? =
0
S tE
S 3 F
c =
s
8 - 5 .
> 0O E H = H
Q c u i
A -1 = h
2 E
5 £
4 E | | | |
0 1 2 3 4 5

BEAM Energy (GeV)

3.14: TRIXF—HEHE
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3.3.3 IXRIF-—9fREE

1~4 GeV D e, i 2 TRIINF —FRRED A% (X 3.15) 1T d, Ml IER A
BET7 49 FL BOERFEEZEZY —JETEH >72bDTH S, T, WEZRINF —
DRI (2.5) DX DITERE D DT, MHlE AN — LADEEEDFITAROFEHUZ
LThsb, (25 T74v bl UTFOX > BEREB, AT, BEEIHEHEED A
ERT,

e I3 5 TRV X — 43 fiRE

oo (227+04)%
Ge _ 22T 4 (3.6 4 0.9 3.2
i — @ ( )% (3:2)

TN B TRV F — S fREE

on _ W24V 164 2.0% (3.3)

By vVE

energy resolution

w 0.3 :
i o2 | /
B : s
0.2 F -
E ,l///
0.15 — P _—
= |
E o
01
: O JE=(22.7+0.4)%VE
0.05
- (3.6£0.9)%
0 C I | I I | I I | I I I | I |
0 0.2 0.4 0.6 0.8 1
i 0.5 ¢ 1/\(!;
= 045 F L
W o4 E -0
© 0.35 f B
0.3 £ -
0.25 F ="
02 F
o5 E O /E,=(42.4+1.8)%NE
Q.1 £ Gm/ n_( 4+£1.8)
0.05 & 0(11.6£2.2)%
0 E | | | | | | | | | | | | | |
0 0.2 0.4 0.6 0.8 1
1NVE

3.15: TRILXF — 4 fRRE
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3.3.4 e/mkt

1~4 GeV TOREMELL e/ OFERE (X 3.16) I2R T, ML e DISE 2 IER IR BEET
74y PLILEDY —J{EE, nIZDOVTOENTE 272D TH 5, I ASE —
LEHRTH S, 2~4 GeV TORROFHILUTOEY.

e/m = 1.072 £ 0.003 (3.4)
o 1.14
B
; 112 =
D
L +
1.08 = +
1.06 — +
1.04 =
1.02 —
1
0.98 } HE
0.96 i | | | |
Q 1 2 3 4 5
BEAM energy (GeV)
3.16: e/ Lt
Electron(provisoinal)
BEAM Energy(GeV) 1 2 3 4
Mean(MIPs) 257+£0.01 5.24+£0.01 7.93+£0.05 10.54+0.02
o/E(%) 23.1+£0.3 17.3+0.2 1394+0.2 12.4+£0.1
Pion(provisoinal)
BEAM Energy(GeV) 1 2 3 4
Mean(MIPs) 2.56 £0.03 487+£0.04 7.144+0.01 9.62+0.07
o/E(%) 422+05 33.0+£04 278+0.3 24.1+0.3

£ 3.3: 1Y) A=RDFYEE E T RIVF — D fREE
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4 FNALTOT A EE

4.1 TFTAFEY 1)V EERIEE
4.1.1 FAREYa-Ib

CDEBIZAWIT A MEY 2 —=)ViX, EARRNIZETIRD T411 EEREFU D TH 5, &
HEETICRT,

1. /10U A= DYEEZE LT /29 backup-CAL 24 45 [& (2.25)\;) IZHEFRL 7.
2. FIEMHES & L T, Preshower, ShowerMAX counter & SREFREIZL 7z,

Preshower WIEESRDEEIX, $hE PV FL —X—2XAEIZHNIB DT, Y7V T
HiE, 8 dmm 2 TIAFV I UFL —X— lmm THY, 26 (0.15M) TH 5,
Showermax HIEAF DEEIL, > FL —Z A Y w7 (200mm x 10mm x 5mm) & 20 &
WRxE, yEBEERT S FlEMEAzSROZ L),

4.1.2 E=LS51Y

HIEIZ KE Fermi ENZAEERH AT OB > 70 b oy (TEVATRON) ® MTé6 & —
LA TN, E—LF7A Y EIZE 28D AAY VAR Y FL =2 ary Ay
¥V R (T4, T5), # (JBE 5em) BERRE TR FRAIFICHVS Y Y FL =Y av vy
R (TPSD), £ —LDNEERB7DD AEDY Y TINITANY—=FY T MFN—
KAFEBAHDY > FL —> 3> /17> & (p-counter) ZBLEL 7z, %72 SRD(Synchrotron
Radiation Detector) (&, EFAARERLA THIT & N7 BEICHIBIEES I X 0T %
FEBHL . MFOREEL THHMHBTH S5, ¥ — LT 4 v EORHERE DR B X%
AT (K 4.1) PIH—FIIHWEY Y FL =2 arv Ay ZORESELATICRT (F
4.1), E—LE T5 ORESHEDLN V2RO LITRS,

name size

ThH, T4 40mm x 40mm

TPSD 100mm x 200mm
p-counter || 250mm X 250mm

£41: U FL—varybrIH—AI ZOKRES

V=LA T, E—LDERTE—FT v N eREYWEEEZDIEIZLIVETFE 7
PFOEENLZ 2D X IITHEL TWb, ZNEN etune, m-tune EMEE, 7272, 0§
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MT6 beam line at FNAL IJ matrix

SRD wmc
SWDC TPSD
“u IIAI HCAL|
T4 T5 H- counter
bend| ng magnet

backup-CAL
Preshower &
T4,5& TPSD trigger counter ShowerMAX detector

SWDC single wire drift chamber
SRD synchrotron radiation detector

iron bI ock

4.1: = LF 4 ED V7T —FHRIE RSO E g

ND tune THYE — LRFHIZIXFEIZRI DR FHIERL > T3, e-tune TIXY — Lk Fr
W%LAENEFTHRODN rhiTFL uhFTh B, 7 n-tune TIIY — LRFHIZETF. p
RFDZENZTN 10%REIREL TEO, 7 74 VB CRLFR 21T 5 BEN H 5 (R
HiZH), 7. E—LTAVINT A=RIZL > TREL L AHY — LOEFREE EHED
EHERIZIZBOY Do, TORDAHY — LD IE#TESHEE 4 DD SWDC & WHEE
WHEOEREME > ROz, B, FRENEN 2DFT DD SWDC A5 RTDi&E > 728
HiERDZD 2ARDERDAEERD, NREK A OGS EEEE RO, EEOHE
BEEREL LEHROENE (R 4.2) IR,

nominal momentum actual momentum (GeV/c)
(GeV/c) e-tune ‘ m-tune
10 ps 9.88 9.88
25 ps 27.57 ps 24.01
50 DS 55.95 DS 49.04
75 ps 83.91 ps 73.22
100 ps 101.30 ps 96.12
150 180.32 146.28
200 - 195.02

£ 4.2: AHY —L0EEE

T912 EETIX Lo — L2V, T411 EBOBERE B E 2 - LT, WET5HEE
ELATFD X SICREL 72, #HT Ips) &FEL TH 5 tuneld, Preshower HIESHTE DI
FIZHHWIE —LTh b, KEIZBOTHEIHEE, Preshower IEBRNE 56 & L
BEOHODAFRF OV TORERS BITERE L DT,
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4.2 BIEHR
4.2.1 BSHER

HIIRD & 912 MT6 DY — LM IFEEDO R FIWIRET 5, TII2EBRIZF O TIEF L~
AT AL BN oltled, KFBAEA 7 T4 DT TITo72, XD cut %
PAFIZ/ART, 2T, TII2EERTO HIT DERIEX, FXDF v RIVD ADC EN., %
DF ¥ > I DRT ARV 534 DFIIE mean EIRERZE o Z VT,

HIT: (ADC) > mean + 30 (4.1)
LRDLGETH S,

e HED cut
LRLFD S UAAT Y R (T4, T5) &2 MIP Tili,
2. SWDC T 1 RiFDENITdH % FHE ER,

e ¢ cut
1. KiFH' TPSD($KMEL ) & MIP T,
2. u Ay Xz HIT K7,
3. 0.95 < [HCALtower13, section1 (+ Preshower)] / [ total energy ]

e m cut
1. KIF7 TPSD(#E V) & MIP T
2. A R HIT M0,
3. HCAL .0y &7 — (tower 13) DFEH' 10MIP PA_E,
4. backup-CAL & & (layer 10) (Z HIT A%\,

e /i cut
L. RLF7% TPSD % MIP Ti@if.,
2. u AV RIZHITH % 5,
3. backup-CAL % MIP T,
4. 0.95 < [energy of tower]/[total energy of HCAL] < 1.00

e. T RO plZ @Ry U FL = ary P UAAYY ZROWESE (K 4.2) ITRT, Kl
ARy ML B ADCETH B, TNTNDENETH 5504, BIb 1R FOAEEL
7o ADCEZE B & L T, 150 < T4 < 350, 200 < T5 < 400, 800 < TPSD < 1800
Th b, LRI, p-counter DIFFEAZ (K 4.3) IR T, MIP AVEBEL 7o & AT
ZMHiE ADCET. 50 < p-counter < 200 TdH %,
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number of events

number of events

2000

1000

2000
1500
1000

500

800

600

400

200

100

90

80

70

60

50

40

30

20

trigger counters (50Gev mtune)

aut | cut

L R Ll .
0 200 400 600 800 1000
5 gut cu;_ 5
L ‘ ‘ e 1 g
0 200 400 600 800 1000

O FrrrrE T

500 1000 1500 2000 2500 3000 3500 4000

Pulse Height (ADC counts)

X 4.2: NUAA

I RIZEXB Ay b

pion

o
XA H
38 &Mﬁ@é&%mgm;ﬁzuﬂﬁﬂm P L

50GeV pion tune

—100 0 100 200 300 400

Pulse Height (ADC counts)

4.3: p-counter {2 X571 b
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422 FvUIJL -3V

HCAL, backup-CAL, Preshower HIE#33 LU Showermax HIE&DF v Y7L — 3
VIZEFEZ 50GeV ICREL IV — A EZN S p KA T 2I8EF 2 AN TITo 12
(fHU . Showermax HIE#F v Y7L — a> OFMICEAL T, TR A2 22D H),
p KL% MIP(minimum ionazing particle) & B7ZL . MIP 55D ADC iz 7 XD
BBT74v L., ZOE—J7{EZ 12T 5L DR T8bbE —7HOMEERD
Too FHZHCALEF ¥ ANV OF ¥ U T L =Y av 2T H5BIAD Y A— X EKz BH)
SH, BRUY—HLNIE L2 ARL Tz, LDLBA S A0Y A— Rz REEDHEE
E. KFEFTROBEI TR TE 2 SHlE#H<, £oT, 27 —/T MIP OE#EH
HEZZENED 57D, TNERIETSEHEZNT THL, MIPAATY A—RE2HEL /-
HEHET LD DRMERTROBEY TH B, MIPIZXT 5 HCAL DISEE (X 4.4) 12
Y,

300 [

250 —

number of events

200 ;
Sectionl Tower 13
50GeV muon

entries= 1906
mean =190.6
RMS =339

peak =315

150 = |

100 —

50

1 1 TN BRI i = rul " 2 P S T AN |
0 25 50 75 100 125 150 175 200 225

Pulse Height (ADC counts)

4.4: u NFDWF DA
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4.3 BRIER
4.3.1 HANTESSH

A0Y A=RXATHESNEZEIRINT 5B, &I aroiEeRl £bEb
M, YUFL —RDEAFEEEZRL TEREHET 5,

Etotal = EHC’AL + aEbackup + /BEPreshower (42)

HCAL O8ZEDOFEEZ 1 U T, a. [B(Preshower Y OB F) 2 HKEILT 5. « K+,
101GeV BFOEZ XN F —TOHEBEAHE (K 4.6)~(K 4.12) 7T, TN 5 FEIA
EEHSAEBTT 49 PLUTERE (R 4.3) 177,

7z, Preshower DJ§%& & HCAL QIGEOMHBEZ (X 4.5) 128, HE#lIA Preshower O
& T, A HCAL OnETH 5, BFIX Preshower TV ¥V —EFHEIBLLLDT
FI)VF —% Preshower (2 ETDT, M EHLOAD K 5 &tHEZRT,

450

400
550 100GeV m-tune

300

250

200 electron

HCAL pulse height (MIPs)

'pioh‘

150

100

50
. muon
i

750 \\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\
-20 a 20 40 60 80 100 120 140 160 180

Preshower pulse height (MIPs)

4.5: Preshower & HCAL OAHE
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number of events

160
140
120

80
60
40
20

20
17.5
15
12.5
10
7.5

2.5

4.7: e, ™ DJEE (150GeV tune)

o s F
S 7 £ 195GeV pion entries= 2743
3 s L mean = 604.7
S s b g =158
3 b olE =26%
Qo E
1S 30 E
=) E
= 20

0

0 Baincan el I

500 600 700

Pulse Height (MIPs)

4.6: e, ™ DJEE (200GeV tune)

E 146GeV pion

00 £ 96GeV pion
entries = 5587 f
mean =456.7
o =144
o/E =31%

250 |

150 [

number of events
<
g

£ 180GeV electronentries = 414

entries = 8998
mean =2300.3
o =121

o/lE =4.0%

- [ 101GeV electron

entries= 927
mean =310.0
o =82

o/E =26%

E mean =561.5 s L

E o =126 F

£ olE =22% * £

7 20 [

o b

E | L im ok |
400 500 200 250

Pulse Height (MIPs)
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300 350 400
Pulse Height (MIPs)

4.8: e, ™ DJEE (100GeV tune)



number of events

number of events

w0 £ 73GeV pion entries= 12445 2 so0 b . .
3 _ @, £ 49GeV pion entries= 16813
3 mean =226.1 > E _
400 F 2 e £ mean =150.9
o =105 5 o b o =87
o0 F OlE =47% S 0 olE =58%
200 - E s E
S 200 F
100 E
100 E
°F — 4 E
so [ 84GeV electron entries= 1090 w0 E 56GeV dectron entries= 614
o | mean =257.2 3 | mean =170.7
40 E— g =85 o M“O’ =69
£ 25 E \ )
o b o/E =33% % E |olE =4.0%
20 ; 15 “‘
3 o E
10 = 5 £
o | | | o E | i |
150 200 250 300 350 50 100 150 200 250
Pulse Height (MIPs) Pulse Height (MIPs)
4.9: e, ™ DJEE (750GeV tune) 4.10: e, 7™ DL (50GeV tune)
700 £ 24GeV pion entries= 11190 2 er entries= 1068
500 | i mean =738 $ = f mean =29.0
500 F o =63 s r
L =43
g olE =86% L o
o0 3 ofE =148%
300 | IS 40 [
>
200 c
20
100
i 28GeV electron entries= 1436 B ;
" E " w00 F entries = 2693
120 E mean =85.2 350 é mean =289
100 [ o =47 300 F g =25
80 [ o/lE =56% 250 F olE =86%
o b 200 F ’
150 E
40 e 100 F
20 50 F
5 | | o E | |
0 50 100 150 0 60 80 100
Pulse Height (MIPs) Pulse Height (MIPs)
4.11: e, m™ DI (25GeV tune) 4.12: e, ™ DIHE (10GeV tune)
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4.3.2 IEOBIME

10~200 GeV D e, miZXT %)L F —#EME (X 4.13; Preshower #EL ), (X 4.14;
Preshower § 0 ) IZ/R 9, BHIZASY — L EHETH 5, ERNOMEIIEEZ ERIE
BT 4 L EROY —J7ETH Y., B MIPs] TH 5. ZOfEIE MIP #° HCAL
D17y aryz@EBL LRI &85 XD ICHMEL Th 5, ERTZIENAZES—KE
HTT7 4y MUIKERTHZ., FTRROMENIER? S OREBEOThEREMBTE >/
BETHD, ERNSDTIIZHRKT,

Preshower &L : e™ WY 3.5%. 7~ A 2.5%
Preshower §0 : e~ D 7.5%, 7~ W 2.5% Th o7z,

s0 = @ @lectron
s00 £ O pion

s0 ¢ @lectron 0

500 ;— o pion _—

Deviation (%) pulse height (MIPs)
T T
Deviation (%) pulse height (MIPs)

E | | | | E | | | |
—4
0 50 100 150 200 0 50 100 150 200

BEAM Energy (GeV) BEAM Energy (Gev)

4.13: TRIVF —BIHs 4.14: Pershower f & T )L F — %
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4.3.3 IR)VF¥F—5fEEE

10~200 GeV Te, miZNT % TRIVF —3RRED 531 % (X 4.15; Preshower &L ), (X
4.16; Preshower BV ) (2789, Ml IERDMEKTT 19 PL LBOBEEREZE -2
ETHS7BDTH B, e, WELRILF —OEERZEIR (2.6) DL IIIRKESLDT,
BEHE ASY — LOEFROFHROBEIL ThHb, X (26) T74v L, UFD &

I BRERER/ T,

e lZXF 9 % LRIV F — 53 f#EE (Preshower H V)

oo (28.7+£0.1)%
— =" 3(09+0.6)% 4.3
E. NG ( ) (4.3)
TN B TRV F — 53 f#RE (Preshower BV )
or  (4244+0.5)%
— =—F—3[1.5+07% 4.4
E, vE ! % (44)
e lZ0 9 % TRV F —53#EE (Preshower fEL )
oo (26.84+0.3)%
— =3 (1.7£03)% 4.5
E, VE ( )% (4.5)
TS % TV F — 2 f#EE (Preshower L )
or (47.14+0.5)%
— =—F—3(05£04)% 4.6
B, vE ! % (4.6)
resolution(t912)
;\3 50 F / ;\3 50 r
w40 ;Dion // W fﬁion
R e oL
E / E
20 = // 20 f—
;/M,JEE(M-HO-S)"/O/\/E 0(0.5x0.4)% 7 ' vcre/Ee=(42.4¢o.5)0/o/\IE 0(1.5+0.7)%
58 = 58 =
40 éelectron 0 ;electron
S b 0 JE =(26.8+0.3)%/VE O(L.7+0.3)% S b 0 JE =(28.7+0.)%NE 0(0.9:0.6)% -
0 Al /,ﬁ\ ' | | | 0 é," ’ | | | |
0

0.75 1

1NE (GeV 17

4.15: TRILX — 5 fRRE

0.75 1

1NE (GeV 17

4.16: Pershower i} & T 1)V F — 43 fiRRE

35




4.3.4 e/mkb

10~200 GeV TOFHEN e/m DFER%E (X 4.17; Preshower &L ), (X 4.18; Preshower
BY)IZAT, SHEOEBTE e & 7 OREIZHV 72 BEAM OEHEN TN ZTNEL S
DT, 2T, Il TRZDEEEEHAMEBTT 4 LT EDE - V{EE . e
WCBL TR ZzoffEte R 1 RERIC »r EEEZ AL EZMEAL 72, iz oL
TRONT e DEE, TIZDVWTDENTH 272D DTH 5, MEHI AR — LESHET
bH5b,
Preshower & 0

e/m = 1.002 = 0.004 (4.7)
Preshower fEL
e/m = 0.985 =+ 0.005 (4.8)
w2187,
o 1.05 o
g g 114
AR =
B B 112 =

095 Dovwliiiilvvv bbby

0 25 50 75 100 125 150 175 200 0 50 100 150 200
Beam Energy (GeV) BEAM Energy (Gev)
4.17: e/t 4.18: Pershower ff & e/7 t
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electron

momentum mean (MIPs) o/E(%)
(GeV/c) preshower preshower
9.88 28.9+0.04 31.0+0.05 8.58+0.27 9.02+0.33
27.57 85.2+0.1 74.1+0.1 5.56+0.31 5.79+0.17
55.95 170.7£0.3 152.8+0.2 4.02+0.30 6.01+0.33
83.91 257.240.3 252.3+0.2 3.30£0.18 3.28%+0.17
101.30 310.0+0.3 307.5+0.3 2.63£0.15 2.56+0.21
180.32 561.5+0.6 - 2.2440.23 -
‘ pion
momentum mean (MIPs) o/E(%)
(GeV/c) preshower preshower
9.88 29.0£0.1 - 14.84+0.8 -
24.01 73.84+0.1 73.840.058 || 8.57+0.17 8.54+ 0.19
49.04 150.940.1 144.0+0.084 || 5.77+0.08 6.44+0.11
73.22 226.1+0.1 218.9+£0.091 || 4.66+0.07 4.81£0.07
96.12 300.3£0.1 294.6£0.13 || 4.02+0.07 4.10£0.08
146.28 456.7£0.2 - 3.14£0.07 -
195.02 604.740.3 - 2.62+0.09 -

£ 4.3: 1) A=-RDOFYEEE TRIVF — D fREE
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HHE iR

KEROBIEMERTH S JLCEHEICAHNSENEZHOY A—ZDFAMEY 2 —)LEL
T, AUV —HBEEFHEOZXAN T 7 AN—ENRF O Aa) A—-X2&8EL ., 2BIZblz->
TT AMERETOL, LT X S SiEREE.

TRIVF — R
2GeV 5 200GeV OF — & —REKT7 19 bL 72 (K 5.1),

o« BT

— fitting function:
y = (3.06 £ 0.03)z — (0.66 & 0.09)

— deviation: &K T 9.2% (1GeV)
o T HRIF

— fitting function:
y=(3.12+0.01)x — (1.57 + 0.18)

— deviation: £z KT 6.5% (2GeV)

IRIVF — 3 fRHE
2GeV 75 200GeV OF — X &I (2.6) T7 49 FL T (X 5.2),

e (234 0.2)%
Oe 23.44+0.2)%
e _ 1.8+0.3
- ve ! %
. T ( .
or (AT £0T)%
B ®06E0%
e/m

BELANF —TREIZRNF—RKEEDN RSN DD T, 10GeV 15 200GeV DFH %KD
7z (K 5.3).
0.985 + 0.005

IS5 DFEENS, JLC D EHEER+2EHARETHLEFA S,
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Deviation (%) pulse height (MIPs)

700

600

+ electron
0 pion

500

400

\H‘\H‘\H‘H\‘\H[m\‘\\ﬁ\\\@\\‘\\\ \H\‘HH‘HH‘HH‘HH‘HH‘HH

10 | | | |
50 100 150 200

BEAM Energy (GeV)

(@)

X 5.1: MEEEZEL TOIZRIILE —EFES®

%
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o/E (%)

50

40

30

20

10

resolution(t411+t912)

=3
=

- Y/ B

v
"' o JE _=(47.7+0.7)%/VE 0(0.6£0.1)%

electron
ce/Ee:(23.4iO.2)%/\/E [1(1.8+0.3)%

(@)

0.25 0.5 0.75 1

1WVE (GeV Y2

5.2: MEEBZEL TOITRIVF —HREE

40



e/Ttratio

1.05

0.95

0.9

10 10°

Beam Energy (GeV)

5.3: MEFHZEL TDe/m
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o BF

AiFEEED B2 H7- 0, M2 HEELHE XL 7o, RHEHE, FREHER.
NEELABIBEZI LA 5 BH# AL B £§, IERELTI ETZL0PFELLEESH
o, WTARIVF —NEGFOTFIERE BT BT, MRt —BI T, SR $E080%. F
MIRFE M NEEHEEZ. HRARE REXERERZ MO, JLCADY A-RT)—T DJT A
CHFLERL B T

R BIZH20, R < WEETIL TR S o CAHERRES IC#L#E T, LY
WCEERKHZREOTROEMFICZEATINT, LOXZATH > FFEEDEFICH
HHL 9, BRI, HC—EHOER - BITCHL AKREER, RERERK, A
ZR FIINEFR, HIERBRICHEZEA LT, MENBREIIB THOFEIKR
ZLENHDOTHY U 72,
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it 88 A Preshower XU Showermax il
EaaDREZ

FNAL TO 7 A b EERIZMIF T, Preshower XU Showermax HIEa3 DR E T o7z,

FNAL QY =LA TixFb a7 hvy REFRERRD 2R T30 KT
bV, KTHINOBOREBD—DEL THETH o7z, , FHI Showermax HIE #3I KL
TOEBMNENHETETH 5D TE —LDLEN Y, MEBEEHBZFENND &S, MAT
F U N—FOEFHRIZ OV S ZEMNHRS, /2, JLC A0 Y A—XDEHEEIC
M7 TH, EM-CAL ® R&D #fTHOMEDBH 5, P LED X ) REFHEH,S Preshower KU
Showermax HIE# % BUMEL 7z, ZOEWEREEZLITICEED B,

A.1 Preshower BIESS

A.1.1 Preshower BIFEERDIEIE

Preshower @ DHEEIX, A& v FL —RX—2XHIZHENT2H DT, Yo T7U T

HiE, #hdmm 2 TIRAFV I UFL—Z— ImmTHY, €6/ (0.150) TH 5D, 7
TAFY IV FL =R —DRKEEIE 20cmx20cm TH Y, 6 8D WLS &BL Ttk H
T (K A1), TS PMTIZERA M =2 ZB HT7195 TH 5,

Al12 YUFL—=F—-DOXERE

Preshower IS HCALFEREZ7 7 A N—& L v FL — RIZHEDIATEGIZ /> TWVW 5,
CDRRRIEETIX, > FL — ROENEIFIHFOEBL 72BN MRET 52 &4, HCAL
DRAANT 7 AN=Y AT LOEEBRETHHS NI > TV 5, 5E#H 7212 Preshower
HEREIETBIZHD, TORBEDIES DEN HCALDRANT 7 AN=Y AT A
LLEBETHY, ZOBOMAICKEL THXENRVWELZERTILEND -1,
HREBHFEDO LY v Ty T (K A2 IRT., SHEEL TOSr2fnk, Y FL—&
& WLS THEZWL ., JUT7 77 AN—&FHU LA 2480 PMT THhdkthd, A
BEESE (K A3)IRT, WEMHETI L XUVEBT74v L, ZOE =% B>
THNEEL 2,

HEE, Y FL—REDT7 7 AN—TRXYENZ THIETIT o7, (K A4) 1K
DEAEETRT, 77 AN—TOHEDIS DZEIHIBETH > 7,
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Preshower detector Pb plate

(24mm x 24mm x 4mm)

PMT(H7195)

WLS
(KURARAY,
Y11, 0.75mme)

-~
R

connector

plastic scintillator
(BICRON, BC-408)

=7

plastic scintillator

Clear-PSMS, 1.0mme)

goovedl 1

N

key hole groove

....... L (J 5N

A.1: Preshower

200mm

36mm pitch  10mm

200mm

SET UP for Preshower
WLS(0.75mm
905 S( @)

E clear fiber(1.0mme)
Q
©

collimator(4mmeq) =
4

4

>y a4
7

!

HAMAMATSU
H7195

4

mixer light guide

trigger counter (4.8mm x 4.8mm x 15mm)
(20mm x 10mm x 10mm)

A2: By b TS
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number of events

600

500

400

300

200

100

B-ray (*sr)
entries = 5000
mean =121.7

peak =117.6

100

P . -
120 140 160 180 200 220

Pulse Height (ADC counts)

A3 A

45

light yield (ADC counts)

115

114

13

112

111

110

109

108

107

106

105

O [T T T T T T T T T

1 2 3 4 5 6 7 8
position number

Ad: HEDIXS DE



A.2 Showermax BIEZS
A.2.1 Showermax HIEFDEE

Showermax HIFEZFDEEIX, P> FL —XA MU YT & 20 AU xE, yEEEKT
%, BEJ 5|2 200mm x 200mm DFEEE 400 DEIL ., ¥V —DENVERLZHBDTH
5, YFL—=ZAMY YT DORESIE, £S 200mm, 18 10mm, EE 5mm TH % (X
A5),

ShowerMAX detector

plastic scintillator

(BICRON, BC-408)
scintillator strip
EIN
I N £ @
SR T =
Ol Aa. LING © o
(\!_ = /I\ © R e
o| B /:§ B 10mm
I 8
= N
SENE key hole groove
§ AN ey g
RASSAN 0.gmm 2-9Mme
,'§ -
wis — W <
(KURARAY, [ Tt
&
Y11, 0.83mmg) 2 N/ E
connector i 8
N
MPMT ,
(R5900U) clear fiber

(KURARAY, Clear-PSMS, 1.0mmg)

A.5: Showermax

A22 YVUFL—F—-DOHREAE

Showermax JlE#R D FE L ZEINFOEBEHREZFESZETHY ., MIPE52 HHIH
REFNEETH S, ZD®, Showermax FY » FL — RZIE+RBNENER ST
5, RBEYVFL —ROES, RKEANSHEETORS, BORREIHKET S, BERSh
DREEEDIDIZ, BEMNICEENENDEFARDIVEND o, o, FL U FL —
RDFEHEDIZ S ODEE R,

HBERED LY P 7w 7% (K AA)IRT, MEEL TOSreflvi, Y FL—&
& WLS THEZ#L ikl ¥, MERREEMEZ (K A7) AT,

%3 SPP(single photoelectron peak) fEZHIEL . FtE%E AfED -7z, Showermax F
PUFL —RDBHERF THETEEETHY, ERINHIHEEZWMIZTHDOTHS,
fo. YUFL —RBTOXREDEXSDEF 10%BETH 72 (K A8),
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number of events

80

70
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50

40

30

20

SET UPfor MAX

£ 90Sr WLS

£ (Iength:500mm, 0.83mmg)
3 collimator(4mme)

| l HAMAMATSU
ShowerMAX scintillator | H5783P

trigger counter
(20mm x 10mm x 10mm)

A6 Y TV T

— 80
90, 2 L
B-ray (Sr) S Lt
3 r
entries = 5000 S e b
mean =835 2 }
spp =81 s F %
_a_; 72 %] Jﬁ %
RN S N |
F ; i
spp 68 ; éﬁ
\L 66 [
il 64 [ eﬁ
62 [
\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\’L—“J\‘]ﬂﬂ BD:““““““““““‘
0 20 40 60 80 100 120 140 160 180 200 0 2 4 6 8 10
Pulse Height (ADC counts) scintillator number
AT R A8 HEDXSDE
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A.2.3 T912EET® Showermax AIESRFvUTL - 3V

HED b UHE — LE ShowerMAX JIERDEZY > FL — R KX VAN > TV B8 (4~5

strips), ¥V FL —RT Dby MNPV, o, RTFTAZNVOENIENF v &
IWZL, MATF Yy XVEOZ7OA =7 0EELH Y, BEHED M VUATIE MIP ®
=P ERTFAZINESHT D EIIEETH o7, 2T, Shower MAX HIERDEF v
YERNWVEUTOFETF Yy Y7L = ar Lk,

1.ANY MMBET, RO ADCETH 5 b DR FHEBEL 12> FL —RERRT,
2. 7D ADCEZ L A M T LIZED B,
3. EHSMEMT7 4y b T 5,

LK N UA—0Ba e, EEERIC X REORES (] A.9) I0RT,

35

30 |-

- ; W trigger event

number of events

20 | no cut

!ﬂ_r‘ﬁﬂﬂl_\ﬂﬂ 0 0 H’-H

3@:

0 F
25 |

2 b cut

W, L

0 200 400 600 800
pulse height (ADC counts)

A.9: ShowerMAX HIFEZRD p RAZXF S % K= 72 1R
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