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1. L&

VYRTF4 7 Fr—+F Fxvo¥— (Resitive Plate
Chamber: RPC) oFH, A, foiBEFE0ERICOWTH
#5%. RPC BFBHINAA—2 71V v X —TH 5 Pestov
Y v E—% b Eic, 1980 FEHA X Y 7 @ Santonico [1]
X > TERINRER T OEBAME & %2 O % HlE
TR TH 5. Santonico HBIEPNCHE- ARRHIFRE 2
WMoR—7 54 MROBcTAr=Y, AV T XY ZLviF
Y 13Bl QIREHZEZHL, ~—27 74 MOl
Bokh—RVEBCERADEEEY T ABETH - k.
INEHERTAEET % & <—7 74 MIEICKERE
Y, 205y 7Ty 7R M) » FTHAHT IO
T, SHTH ZOEARFHEIZE T v, Fflod o0
PEBE 1 mm R OB FEE & 1 ns B DR E ) #AE
b, Bt — MRz ohAhned, Ia—Fvi
High CF iR & &, KRBTl 23R W & 5B s
BHBCH LW TE 2. LaL T CHERED KIE A
B85y, FEcR~ 72X Y v TRESSCIEET 2
30~50 pum BE DN ESEREZ FFD b D<=, 50 ps BEDOFF
M fERE R FEO b D, ¥ %, 3 kHz/cm?~10 MHz/cm? iC
BrEv—ttCRLZbN3dbDAREDVELNE L S5CR-
<&k [2].

BATCZ, KEKB 77 7 t+ J—o® Belle 52k o &7 &8
BT 5 3 = —RTF & K RHEE (KLM & X 39)[3] i
RPC %3 2 72 ®, HILK, HILFERBER, KBHiAD 3
TRETC 1993 0 bR D 2. KLM BRHBTER—7
74 rORDYICHZ 2 HBERICH > T3 23, 1999 £
KERPIBLIES B (2004 421 A) ¥ ClERACH T3

2. BECEERE

RPC 0REAMNAEEZ N 1 ICGRT. vVRF4T 7
v— F OARTIO BN E & B EWEKESR (1010 ~ 1013
Qem) % F¢0 AT PARCER (BEHLER) Ofjic 77 2 % Ah,
ZOMBEBONUIC T — RV BER (Eed 1 —Ry 57— 7)
7 CEMEHL 10° ~ 10° Q/0 BEOHEBBYE Y, 2
NCH~TH kV OBEE 22 5. FBER T2 Ch % #Y)
%L, BRBEHOF A A F EL, ZhiC X D EEGHT
TIEARIES. COWEI X 3 ERIFHEBRBD X bk
s Y O B5EMCERLFHFEL, chirRHT 2

C ek YhifomBhE L 2 HlET 2 L8 TE S,
EHEMICIE 2 mm BREOR—27 54 +H 7 2% H
W, R, TAay, (A V) 7 & v, CoHoFy, SF 2 &
¥REELZDIDEHNE. ¥%H X« Fv v 7E 2 mm H
BHeTH 3.

insulating sheet resistive electrode

high voltage
a /
T [/ A1 [ ] [ g

pickup electrode (x strip)
S

signal (x)

frane gasgap spacer carbon electrode  pickup electrode (y strip) signal ()

1. RPC oW (#:XE)

RPC I i HIEHEE & > CHEDEZELEHbET
BERPRELEDLEBZTENTEL LW EHEEDE. C
D7D T RTOBICHT 2EZFFRHFACLT, £h
LOFEETRCTBIATREBEy 27T v 7EmMEEET 2
TELE@rOLOESEMEINTE Yy 7 T v 7EMICT
BEh3. FEE Belle BERClfioTWnwaEF = v N—E[H 2
CRT IS R2BEECA->THEY, CO2@R2BIAT
ERXTB2HADEy 7T v 7«21 Y v 7% 2EEE
BErENTWSE. COHET, ZRNENDOFEDOTF = v —
FTFOLTHBET 3 LD, 7L —bexR—9—F
BORETERF A LT3, CoORBEHBICRRE<L
FX ISz v N—CEEAFRH Y E LT 3.

~
Foam Thetasignal
i —— Thetacathode plane
1 ] \ +
| - = e (W)
gas
} s I \/ carbon tape —
| 7= = +
\ gas \ \/> carbon tape
| S
] I -
Phi cathode plane
> Phi signal
AN
 —

2. 2 BiEoF = v —OWERN (BXX)

RPCIRIEZ2DODEWEE— YYD B LRS5HETID
»oTWw3. Santonico BERERFICHE2TA2DE AT —
<E—F (¥2@2A=27%—F), Zh X VESEMER



1/100 oEfEE— F [4] T NF v FE— FLFERLTW
5. AbPJ—=E—FREGHTRELTTATVZ2ER
2, b, Thc#FrfiRorx2Awscick
VEHTE S, coEe— Tl BE1EKEL (B5EMRE
>100 pC) T v 7 I RET) A X DA SEWEDLEL T
w5, ZRELEV— b (=774 + OFEK 100 Hz/cm?
PILE) CEBmHsIRMET T 2 DT, L— b DR
5 REICIER= 2 pAEDRE W2 HRICHWOW . EAlf
A, ERIEREEORMBICET 5 I 2 —F ViR
Higs, ==— bV 7 RISORESE, FHERHBERZETD
3. KLMBRHEZEORPC 32 ) —<E— FClbIT
Wi, TR vFE—TFE, BFESH AL LT CHF,
PERSE LT ZEACECLICXVEETES. o
E— Felk, BEEMREINE W (~1 pC) 28, AT
DHEFDOE (1~3 kHz/em?) ZETHhEfATcE 3. D
¢ & » b Large Hadron Collider (LHC) OHiZF L LT
HHT 2t CHFEAED O TS,

TNV FFRED A 1 = X b EHBIEECE 055 & AR
MWICEICTH 388, FE5ORRIEHEECRS. T v
BFET IR, ¥ IHERNTFATNZEA A viEL, &
FeAX VDT I X2 BRI FORBCIH->THELS. &
D5 LBABTHEHTIEE L, H R & IETRHAEZR
EL, A FOEPDBEFYRLERET. ol
BeHHETOBRIHNCHMZITY L. CoBHE%?7
NIvF LR WHEHEORS, COMREC KA A
YOBECI YA Y- CEBREBESLHBEINL. —F
RPC oG REFOHE RESEmM (Y y 7 7 v 7 EM)
CERBE*HET 5. WUEEBEOHRE, 77 vFi
EE2DET7A ¥ —DERED 2~ 3EBREDC {RWHFERIC
BRohTWnT, 787 v FCRE L B TS T 2 iR
PENWC &, BXY, EER 2IRICTH % = OFEBEIEERED
WHPCHY, BEFOHETCETHARESTY VI vY—CHE
TE& A\, —5 RPC TlX, 77 v F OFRET 5 FERICH
M BERa e <, BE LIRICTH % e HFHBELWEREC
BIL, EToB) & HMESEMICH AEIFS Wi ERfo 1/10
BEYHET S, LrLHWERECEBERS L /74X
DBER Y (99% ) X vplcHt LT, 7T vFE—
Fo RPC CRBEBSOKRE XL/ 4 X bdlifwiicsy
ML, MEDDHERTER . 2Dk, TNFVyFE—F
DF =2 v =3 1 BRI TCEERANWARESL LTES D
L WREEROBwEYEL, TOES YLD
FCHEAT S, chick Y DEREESEHACTR, 5
FHREHY 2BCRY 7 AR eRACE S [5]. AP, ¥k
iR X 51, BROBHEOES ¥ N4 % T L&k RPC
e o THBEEE L Y X2 cfETH 3.

FyN—%TRTVvFE-FTCENESRI5GE, 7

N v FERERIEBERERICE L 72 BFg© 2 Wbl BiRE 2
EEARAWE S AHTX LENEFBEEZEE L. X+ —~
&, 77 v @8BS b - 2Ric, TN7 vF o5t (1IE
BARE & SO DR B CEROIRES T2 b
DEMNFOMEAAEBS R LI, Thick W E T 1R
L, COBFOMEBICI Y X LICENEINELNE A
IAPEIEHERAC IV FEETZ. chicky, AEMICH
FTHNZA— 7 BTRE. CRBEX V) —=TH5E. R}
J—=Fa—TFDRY) —<@GEEI Y — FECEETS
ANCIE T %%, RPC 05518 h Y — FECE#ET 5.
FE BB O KENL, 82 OB - 22 DEPT
TOBGHIETFEE, 2hick VY E@FRE#CceTd
5. WEHSES L, AR WA D, ESE > 25T ($
mm?) OB DB S —HHICET (R b)) —<E—
FTRBER) L, Thice dAWESET (HR) T2
ZDDAF VR EI N A H AT DFIECE > T
WT b EBTRE I X A\, B [EIER R B o
BCE>THEY, A ) —=E— FCH0.1~10 sEEETH
3. ThHBAP)—<=—FTHL— MNHZORLAEWE
Hch->Twd. Ak, FlZGEEERT, b5 il
BIREO D Db RPC L LTELI TS, MWll2iEk
BEBHRD b DL TR T = v o¥— (Parallel Plate Chamber
(PPC)) &Ik, RPC & 3BT H 5.

3. BRI & HRE

RPC &, BffE—F (R —=E—F LT NI vF
— V), EREBIB (=27 74 v, T X, Zofh),
HEM (2 2a—FvAEM, TOF H) 3 2ic & - THHE
T&%. o5, FAEBND I a—F vABZWTWA b
Jy—<x—FT, TOF Q3T T NI vFE—FTH 3.

3.1 R pY—=F—F

2 ) —=E— FOF = v —G8lE @HE b s
T, HHERPCLEZECDE—FDF = v N—%EKRL
7. L3, Belle, BaBar, ARGO-YBIJ(Tibet) % & T
NTW3 (bhi) Fzv "—licoE—FTds. HEH
fREEDHEIC A B R+ ) —<DEEREZH 100 ym T, E5E
WoOZ LYy FiEE HoMRL LCHBERED M%7 4 v
FEhIE, COBERDTONERBEREONS EZ LI
5. LHLZOEDF = v N—GARCET X F RAHEAD
FETH D72, AT v TIROPRAF = v ¥ —FHEIC
BEVEE T whn. 22, Belle DF = v X—DFE
2+ Yy 7R 5 cm(NvaAERy) TH Y MBS C
NWTHRE S TG, KENFREG | ns BBETH 5. IRifE1S)
TERE H R ¥ v v 7B/NELThERETE2, X+ —
<E— FICA32HICZ 0.7 mm B ERETH S (FF2
RPC ¢ Belle T L T\ 3 # 2 %\ e 558 0 SEHIE).



AP Y —=E— FCRF = vy N—OEMBECHET 2
DERED S, =7 74 VEROLEIIEE C X 2N
ROBEHHBRKENTDRE2 Y v u—A 2T 20EBRD 5.
T RAEMDEEEH AHICKEISBIRAT S &, HARK
D7 vFvREHIh T35, BEEEIIES.

3.2 PIRSUFE—F

RPCHER V) —=%— VDK A% > THEIIIEE
PENE TN v FESRBHE N LR, REETHY,
TR VvFESCELTZ M) —<EEREWEEcEHL
5. BELTCT NI VIRBERTEREI L DHICE,
CoHoFy % ERSY (85~95% 1) & LT, chicf ¥ 74
YEB %, SFe & 05~10% IRE L AT ZAEHAVSE. TNI
VFE—FRELEDEELV—- FTCTF 2 v N—F @ DL i
DICHIFE X Wi 3, BAECIXE D RRESS B \» (50 ps) d D
P BMERES A (50 um) b DA EIMELRT WS, %
e, APV —<x—FTliEcC V152 EmBECLFEHOM
EIEHE TR

3.3 R—=234 F RPC

_R—7 94 b BHRBHES 10° ~ 10" QemTH T
XD 2HTRREENAZDA ) —<E— FCRAFTIZXVE
WL — O 2 % (FE 300 Hz/em?). LaL, <—7
FAVMVDF 2 v R—FIAXV— Y BHTREVEL, C
NWE T 3 7 O ICEMATNICEBLE U 72 B (linseed
oil) #®-> CTHEMAINE. HMIIMZEMEL 2 DK
A A ERE N, BRERCEILT 225, C T 5 kR
A& VKRB I W d T, ERICEEIEL A&
wh DB A Xk LTI, RHESIERE EF5 (X b —
<E—FT99%) L¥hTwb. kXL, ERCEELEL
AV b OEER (25°C DIE) KA % AL L CHIBESE
(BaBar ®» RPC 0iHAZMK). MR CHoflE Bk R
WA 2 Y TLUACTERERI L CTwido b, it CMS
DF v A= HEAMELCWIBETCIRAINE XS
Chot. BERCHOMESEAEHE A>T, [ 2)7
DN oECcRERH 7 2EmBHEEHI TS

=774+ OEFGHEE L BECHERTH 5. B0
HEREU 415 /10°C TH 3 DT 2~3 FELINICEREZED
HERODOREE L\, ¥2x—2 51 VEREET 5 &
EHARR2MFERTE. 202D H RCKEZSZINZ &
D, EREOWELBEEICRD A EORKRIBHAI LT A
3.

3.4 5 X RPC

#9 2 RPC G WBOBH I A PN TWERHT T X
PRV, H92OEBEED 102 ~ 103 Qem T,

HEEEIC X - CRE (BCBE) 88229, 2hicibe
TEMBDE-ADDOHBEE I, BHEXRLES. HEAD
Ao REE®ES x 102 QemBECH 2. chiZ RPC &
LTz 2 PR FBRIGTL, 20D R Y —<E—
FCEFEHHD 10 ~ 20 FREEO L — M TRHEZIROK
THEIrbNE. XL, TRIvFE— FCHSHHCE
1 kHz/em? B cor— iz b 3. ¥ A EfioR
BB 3% /deg BETH 5.

H7ARPCHE, R+ —<— FCHESHE, HRADOK
EKBRAT 2 L BRIBEYET 2D, F2REECELE
RATHRBCMS . TTRF v 7ESERDRICL, b LA
SEECET7uyF a—T R ERHW, H,0 # 100 ppm
BENTCT20EED 5.

3.5 TOF B RPC (Timing RPC)

RPC OR[E] 3 FRE R ER O ¥ ¥ v FHERRIC LG 5.
LaLFry FHEREZRONWIEH ZOBEED £ 2 558D
BRHZIRR TS, CCTCHUBET 20ORAFE vy
TThb. ABHUEDwAFFryTICTBEICED,
250 um OF ¥ v FTH 9% OBRHENIR 152 C LA TE
. ¥k, ~AF ¥y FCTBTEICEY, BESHD
FTARBL RO A ZAHBCKE L. TORER, KiE
IBRREE 50 ps EEEECEAC L HNTESL. kSR
F = vo¥—% Timing RPC &4 Timing RPC (&= A
v 79 R¥ @ Fonte & CERN o Williams & I X - CBi
I, BRI Williams © 5 8 x2BE~AFF v v 7
RPC 22 LHC » ALICE SE® TOF 7 v v 2 — & LT
Aihtns.

3.6 =470 RPC

~ A4 7 1 RPC[2] X Fonte, Peskov % £iC X - CHEFE X
hWe=A7mvxX )y 7 Fzr—0—fT(X3), >~
Yoy (EHR 10° Qem) AL #HEEHERE LHWE
RHERT, m L EMFRE (30 pm) & REE]ZHFRE (50 ps)
FFAEFICHNHA D, ¥/, HLr— MEEREMECES (10
MHz/cm?), ¥iFED<A 702X Y v 7« Fx v N—Clh
T, WEICHT 2 REERA LTS,

Resistive electrode

Conductive signal strip

3. =4 7w RPC oWEN (BRX)

4. ERGI
BRI R % 1 IR T



F1. @Rk BK: <—2 54+, GL: #5 %, AV: 79 vFE—F, ST: 2+ J —<E— F.

B E e = A
Eht i L R & B
L3 (CERN) Ta—Fve I H— 2 mm BK (ST) B D ARSI R
GREX/COVER.PLASTEX | F@zex> v 7 — ki 2 mm BK (ST) FEETRRRL TR
MINT (Bari A2%) FERR S 2 —F ViR 2 mm BK (ST) Fhbd I a—F v RHERSZ
ARGO-YBJ (Tibet) FERZERS ¢+ 7 -0 THRESE | 2 mm BK (ST) KUEAE BT O
BaBar (SLAC) Ta—d v K s 2 mm BK (ST) BRI A BK RPC (#EISE
Belle (KEK) Ta—Fvi K RS 2 mm GL (ST) FHoAHE GL RPC SR
ARERTE
e 24 it it R L (2
CMS BIHa—F v b Y H— 2 mm BK (AV)
Atlas Sa—FVRA7 brf—F— 2 mm BK (AV)
ALICE TOF 9 v%— <AF ¥y y 7 GL (AV) | Willlams LD F¥#A{ v
ALICE Ta—F v Y H— 2 mm BK (ST)
LHCb Ta—Fv Y H— 2 mm BK (AV)
STAR TOF s v v & — <A F ¥y y 7 GL (AV) | ALICE ©F = v X—% 5%
NuMI off axis vy — Ve IEH) 2 mm GL (ST) Belle ®F = v R—%H#

BKLM-BS0: EffciencyV Sday(Mupair)

EKLM-BS0: EffciencyV Sday(Mupair)

+layer0 &1 [ - . — . I Flayer0 &1 [ " . ” PYPRE
TR wwes W wE W nap NS " BEE §
E [ W ’ o : = 3 i R e & A .
Wloyers WU £ : mloyers W 5 SRR Bpmoa? 5 rugge
ay 0o L ay: 00 [ 1 - " kD 2,‘ 1%?;\‘:
Loy #Layer . ‘ R
Dloyer7 08 |- Clayer7 08
Aloyer8 Aloyer8 .
L
dlayerl0 o7 L Olayeri0 o7 L
+Layer12 +Layer12
XLayerid %8 [ 06
05 — 05 —
04 — 04
O S T I [V O [N M S EREN BRI L by b b e b e b e b by |
1400 1600 1800 2000 2200 2400 2600 1400 1600 1800 2000 2200 2400 2600
day day

X 4. Belle 280 RPC oL AERSY (£) 2y FE v v TS (6) @ 1 D07 2 —0RHEIEOZE (1999 429 A5 200347 A).

5. Belle £8 RPC

Belle 5282 ® KLM #H! 281 RPC # ¥ 3 o3t
K, HALEEEK, KA AD 3 HETC 1993 b F = v
N—DEREPED L. BPKLM ##H47233 5 1 D0k
BTH B N— V=T IRRESBRCEEBS NS Wicts
EHRER—27 54 v Ohb Y ICHEHALLF = v N—%3E
LTEY, HERD I K¥ETH ChEBELT = v —%/IE
BT EmDEDE. LELEYDF = vy N—F2~37 AT
BB C Rl HIX, =294+, ABS %
Ex 72 LR, &b RHERIERNE CLE L Ve
2H 7 ADTEHP RO, ¥ R&D 0BT, HILKE
& KRBT RZERISTIC T A D KER S H 7 2B % 18
BTec A o07%. FERICHERAT 35 = v —lE
&, NV AR =T ITRRERHRLCLEZT A Y
NDITN—T TV F&ry P ERIKRERFLICL
ZHRDZ A — 735124 L %

1997 4E2 b DFHAEF T 2 L D, 1999 ELHLB 77 7
FY—SEBRICHEREILTVS. 2004 EEYDBEEDO LT S,
HRBERIC X 3 HbofEREAbh v (M4). 7%
L, =V F& vy TN 2~3 BT, PETFICE BNy 7
729 ¥ ORHEREROIL T 21D 5 [6].

6. BaBar EE®»D RPC

ARV TDIA—THBEA =V Vv 7 ABRAL) —<E—
FO2mm =754 r#flvnkF= v —%HEL k.
JARXVv— b EHEBRY T %79 3 @oEEEILL &
WL R L e F = v N—R@RH L2, Lol #
FARIH R ZZRD B B EEREE o e e, HRMIHE 5
AL LHET I Cl A OBMALLIFEL 2. ZhH oD
WCEMHEZAER L 272 ®, REZIRLZE LUK T LA [7].
BaBar ®#Fl ¢ L <, EREoRE =y re—1 %235
&, BIU, BEBELL 2 HRHEZ V5 © & oEEM:
2o 7.



7. FELHEHF

RPC d ¢ CBEKRE SRR b, —D% Belle 5
< RPC “EMCM A b 2 BRHERTH 5 ¢ & HFEHH &
hWezT k, b 5—D R FEAES 50 ps, MLESFHAES
30~50 pm, v — A 3 kHz/em? (=4 7 v RPC T
1% 10 MHz/cm?) ¥ CERKT ¥ 2tREDRHEICRE L
T, BRETH 5.

B#EIC, RPC KDOWT WA WAL Tk \nic ViR
L) LCHE L IR 2 ED B T L 8T E 2T & % Belle
DKIM Zr—7oh x i Ed ek LET.

BE 3

[1]R. Santonico and R. Cardarelli, Nucl. Instr. and
Meth. 187 (1981) 377.

[2]P. Fonte, IEEE trans., NS49 (2002) 881.

[3]JA. Abashian et al., Nucl. Instr. and Meth. A491
(2002) 69.

[4]R. Cardarelli, A.Di Ciaccio, R. Santonico, Nucl. In-
str. and Meth. A333 (1993) 399.

[6]E.Cerron Zeballos, 1. Crotty, D. Hatzifotiadou,
J.Lamas Valverde, S. Neupane, M.C.S. Williams,
A. Zichichi, Nucl. Instr. and Meth. A374 (1996)
132.

[6]K. Abe et al., IEEE trans., NS50 (2003) 831.

[7]JF. Anulli et al., Nucl. Instr. and Meth. A515
(2003) 322.



