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1 BH

(e.0K) BIG % A 2N £ N — B A BB (Jlab BO1-011) 1 8V T, HKSMTHE K+ % #
TS, LM EBRBI KXY D g+, PHAZLRZEH. KIOTFT —EANTHICenawn,
FZT,. PUAH—=VRNVTHFE2HNITSEHIC Cherenkov Counter x iWad., P& Kt
%57 HET 5 &M & U T Lucite Cherenkov Counter & Water Cherenkov Counter 2* & % A%,
Z DX Tk Water Cherenkov Counter D PEBEIC DWTHHARS,

2 [RIZ

2.1 FrILva7¥

FrUYATRBHER IR R L OWE T EZO R TORDEE (/u) &V DEW
BE. $2bB v/ TBEITLHAICHRTLZNTHS., Fo LY A T7HIEFICHL,
¥, MBRFARI TRV T —BMIC X BEEEEDREERRICERTEZNIC/HS
3,

Fx VY a7 HBABR T OR-ATHFNCH U A E 0,( cos(0,)=1/n ) DH ICEL 5 (F=
VYa7f), TORRETEZ2HRBEFOHR N, &

a?z? g
A@ezlﬁgggg/em(Ek@AEj$nQAEyHD (1)

s, 27U, L:radiator DES, a:MBEEER. c. oy Fz Va7 XD PMTICH
ETOMR, ¢, BFHE, TH5.

2.2 RHAK

R(EHAVT, BHEHREL L T IlcmHEYVEDLILVWOABFIBELN I RDE
TIINRKROE1ITH S,



14 ¢ 'n149forn'L"”'"""':"""”””"
@ 12 = 149forK o n=1.49 for P
= S n ,,1,3;5,{9,[,11 ,,,,,,,,,,,,
S 10F T —
% . S n 1 33 for K )
=4 n 133forP
o 8¢t .
e
o |
S 6t S
o |
Q // H
/ |
2t / E I o n’105f9f””";;;
P e ‘ n=1.05 forK ~~~~~
O ! a P i n:105 or P
11.2 2 3

Momentum[GeV/c]

1: NFOEHELHESN DN BFHOBLR

ZZTIik ECOUNB?)%s fEdetdE~0.27t L=, Ecolla)ﬁ— F¥yialb—-vav (HYCS)T{%“'D
NEETH D, Jlab TCOERIBSENT T 1.2GeV/c DEHEEE > ENFERFoTL
% . Water Cherenkov Counter(n=1.33) & R & . 7+, Kf'. POWTFA BN L LEFX BN
5,

SEES ERE#ES (BEE 85cm & 3.0em) TEDLK B VWORBFABEONENHET I L
WMDODEDICRE, (WLSRLDEE)

| Thickness[crn] | Npo(P) | Npo(K*) | Npe(rt) |
8.5 1853 | 70.38 | 88.655
3.0 6.54 24.84 31.29

# 1: TS % Number of photoelectros



3 Counter

3.1 48

Water Cherenkov Counter &7 7 VIV, ALY Z ViR CTHE- =, KE S Large. Small
OD_EEHBLE. £, PMTE H7195MOD 2 ERHL TW3,

‘ segment ‘ size[cm)] ‘ PMT ‘
Large | 35x11x8.5 | H7T195MOD
Small 35x11x3 | H7195MOD

# 2: Water Cherenkov Counter

85
10

35
35

B 2: Water Cherenkov Counter



3.2 Reflector

RO NBEIC IO HFEE T T2EDIC Gore-Tex(BD & S ED) | Millipore
(M & S %HD) Titaniumdioxide (XY F) O3 EETIA—-FT 12 I/ LTH 5,

3.3 Water

BRI DOHIC AN DA, BHK (18.3MQ-cm) & BHEKIC Wave Length Shifter & #
MU TEED (Amino-G-Salt, Umbelliferone) @ 3 % #f§ L 7=. Wave Length Shifter I
X T PMT A BEAIT %72 V5 % BT = 5 WE (300~6500m) ¥ 7 N T2 0 THE
ENDLEABFOBRNWERLZZLICRS,

4 KEK TnXEEs
4.1 vy b7wJ
KEKD TIE — LS A TCHR>EEZRBROEY M 7Y T RETHOEDICRSTWS,

Line WM oy
I i |}

Hodoscope

—

TOF
ter uoite TOF
coun Cherenkay i
w m m m counter

Hodoscope

Aerogel Water

Cherenkov Cherenkov

m

3ty h 77K



4.2 [ER

FLRHEBIEITOROLDICR>TWS, ZZTIENUHN—& Water cherenkov counter @
HEICDOWTODOAREL =, =7 L Water cherenkov counter l&#EH T ADCOF — XN K=
WE =728, attenuator EEHLU =,

TDC start
Tining Counter
E-hodo IR R
E-hodo 1L R ADC QQ‘t@
E-hodo 2R R
E-hodo 2L R
H-TOF 3R E—
LTOF AL width=150ns
H-TOF 4R — G&D
— Generetor
Self Trigger — | _
Deley=50us
Clock - FQW Out IR”;;
veto
start
G&D Outpt
Generetor Regis
stop
width=Latch
WC R ADC
WwC L ADC

4: HE X

M UA = engeTOF1. 2& HKSTOF3. 403X YTV ATL>TW5,



5 FRAT

BHMIEPE KIBAENLSDOLWHRETETWEINEFAXRS, HERMICIEH S Threshold &
BEL. 22T PHAAYct TETWVED, FEKTEEDIBVWHRLTLES O EHFEAN
%, Threshold ZHREL T T2EHIC, EEIITHEMEZABEFHICL TS, Zhidz
NENDPMTZ2ENLVTZ M UH—ICL T1 photoelectron peak % # X, pedestal & D 2 %
1 photoelectron & U TW 5,

ADC-pedestal
1 photoelectron peak-pedestal

Number of photoelectrons =

Particle ID & ZEARBIC X engel & HKS4 D TOF T4TZ& o7z, LA U setup8 EABTIE enge
O TDCAFBATVS rinBH>E DT, ZOHEE HKS1 L HKSA & Wo ke & D ICER
KT — AR N TVWEHEETIT R E,

RTCHED ERHIUTOREYTH S,

1. EE#EREFBICLE ADCDOY 57

2.1.07 57 % Kt D peak=1 & %% & 3 normalizeL =27 5 7
3. %= (efficiency) 2 ROET 57

4. 3.0 % L =K

efficiency & i&. 3 % Threshold 2B L 2L EIMMYD KT H2VWE PAEEE > TV
ENEFXRNETSTTHY, *ﬁimTreShold, WIS o T WD, Yl

o ABEHKR->THHRTE
efficiency(%) = PNTEX

DESIKLTENENDRFICKHL TRDE,

7= 4. DI efficiency B 50%D & E D Threshold D% ZNZH DR FICDOWTHF AL
Y, 20D THELTWS, DED2FZNENDEID KTDEEZFWTE DL HWEEH
TVWEMHBLELD (KT=0&R25%), 8502 ZENZENDEE KT TH T normalize
LEBD (KT=1&R25)TH5.



5.1 StEAEE OE

Gore-Tex;Pure Water DEIF2E D & ST o 2.

e 3 Water: Pure Water(18.3MQ-cm)
3, Reflection material: Gore-Tex
2 £ Segment: Large
r Angle: 0 degree
e +pt+n Momentum: 1.2GeV/c

0 50 100 150 200 250 300 350 400
[Number of photoelectrons]

5: Gore-Tex;Pure Water ® ADC

FICKRDEFHBEEZORAMSBONEINBEFHELERNDZLKRDELDICRS,

‘ Thickness[cm)] ‘ N,.(P) ‘ Np.o(K™T) ‘ Np.e(nF) ‘

8.5 18.53 70.38 88.655

EXP. 15.22 61.48 78.0

3.0 6.54 24.84 31.29

EXP. 2.167 13.46 18.25
3 HEMEE ZRER




5.2 XHIFOEE (Water:Pure Water)

LB :Gore-Tex, # B :Millipore, F B :Titaniumdioxide

[count]

[count]

[count]

N E L Water: Pure Water(18.3MQ-cm)
Water: Pure Water(18.3MQ-cm) S L N ;
Reflection material: Gore-Tex E [ .p g:gemce“r?lnLrgraéi”al. Gore-Tex
iﬁ%:‘;??atg:g: [ ettt Angle: 0 degree
ettt Momentum: 1.2GeV/c [ Momentum: 1.2GeV/c
107
10?2
10
1
M””” |\ 1‘”\ H‘MH‘H\HH‘\HH\HH\HH Ll HMHH
50 100 150 200 250 300 350 400 a 0.5 1 1.5 2 25 3 3.5 4 4.5 5
[INumber of photaelectrans] Ifraction (Kaon = 1)1
" E r Water: Pure Water(18.3MQ-cm)
Water: Pure Water(18.3MQ-cm) S r N EriLo.
Reflection material: Millipore § Fop Reflection material: Millipore

Segment: Large
Angle: 0 degree
Momentum: 1.2GeV/c

1
|||||l||| H\| ||\ L L

ettt

Segment: Large
Angle: 0 degree
Momentum: 1.2GeV/c

AL

I
200 250 300 350 400 a 0.5 1
[Number of photoelectrons]

LI

1.5

35 4 45 5
tfraction (Kaon = 1)1

[N oo

Water: Pure Water(18.3MQ-cm)
R ion material: Titani i
Segment: Large

Angle: 0 degree

Momentum: 1.2GeV/c

5 Water: Pure Water(18.3MQ-cm) S £
103k R material: Titar 8 [p P
Segment: Large L
Angle: 0 degree
- Momentum: 1.2GeV/c I
e+
10%
102
102E
| L
10
‘H 10
| E
I r
1 ‘
| I
0 50 100 150 200 250 300 350 400 0 05 1

[Number of photoelectrons]

6: RCSHF D L 1

1.5

2 25 3 35 4 45 5
tfraction (Kaon = 1)1



& Water: Pure Water(18.3MQ-cm) 5
Reflection material: Gore-Tex 5
Segment: Large ) + P
Angle: 0 degree 5 P K € HUAT
Momentum: 1.2GeV/c x GT * * *
-47.0 0 16.8
p K'Y ettt
Mill S E—
-28.7 0 114
p K* et
Titan
-53.6 0 19.5
‘%.‘ " ) ) P A N RPN UV IR AR IVE T AU
125 150 175 200 225 250 60 50 -40 -30 -20 -10 O 10 20 30
[Threshold(Number of phtoelectorons)] [number of photoelectrons(Kaon=0)]
Water: Pure Water(18.3MQ-cm) :§
Reflection material: Millipore g
Segment: Large 2 K" T
Angle: 0 degree © P e
Momentum: 1.2GeV/c o G_I' * * *
- 0.250 1 1.269
p K" ettt
Mill
0.249 1 1.298
p K* ettt
Titan
0.193 1 1.293
) , ) , ) T S S S R B
125 150 175 200 225 250 0 0.2 04 0.6 0.8 1 1.2 14
[Threshold(Number of phtoelectorons)] [/number of photoelectrons(Kaon)]

& Water: Pure Water(18.3MQ-cm)

Reflection material: Titaniumdioxide
Segment: Large
Angle: 0 degree
Momentum: 1.2GeV/c

80

60

40

20

25 50 75 100 125 150 175 200 225 250
[Threshold(Number of phtoelectorons)]

7. RS A D HE 2




5.3 Water O W# (X4 :Gore-Tex)

B :Pure Water, # B : Amino-G-Salt, F B :Umbelliferone

[count]

[count]

[count]

0 50

N E L Water: Pure Water(18.3MQ-cm)
Water: Pure Water(18.3MQ-cm) S L N ert-
Reflection material: Gore-Tex E [ .p g:gemce“r?lnLrgraéi”al. Gore-Tex
iﬁ%:‘;??atg:g: [ ettt Angle: 0 degree
ettt Momentum: 1.2GeV/c [ Momentum: 1.2GeV/c
107
10?2
10 |
1
M””” |\ 1‘”\ H‘MH‘H\HH‘\HHMH‘\HH S HMHH
100 150 200 250 300 350 400 a 1 1.5 2 25 3 3.5 4 4.5 5
[Number of photaelectrons] Ifraction (Kaon = 1)1
2 10*F Water: Amino-G-Salt
Water: Amino-G-Salt S E ater: Amino-G-Sal
p Reflection material: Gore-Tex 3 E P geflectlolnl_malerlal: Gore-Tex
Segment: Large - L egment: Large
An%le: Odegrge L Angle: 0 degree
Momentum: 1.2GeV/c Momentum: 1.2GeV/c
et
e+
" [N
102
l
10 El
1T F
b L]
100 150 200 250 300 350 400 a 0.5 1 1.5 2 25 3 3.5 4 4.5 5
[Number of photaelectrons] Ifraction (Kaon = 1)1
- 2 10'F Water: Umbelliferone
Water: Umbelliferone s E o Ton
Reflection material: Gore-Tex E E p g:gemce“r?lnLrgraéi”al. Gore-Tex
iﬁ%:‘;?r&[atg:g: [ ettt Angle: 0 degree
Momentum: 1.2GeV/c Momentum: 1.2GeV/c
10°F
102
bl
10 H
1
Ll MHTHH‘H‘\HH
100 150 200 250 300 350 400 a 0.5 1 1.5 25 3.5 4 4.5 5

[Number of photoelectrons]

tfraction (Kaon = 1)1

B 8: Water @ & 1 (K F#:Gore-tex)

10



175 200 225 250
[Threshold(Number of phtoelectorons)]

11

& Water: Pure Water(18.3MQ-cm) § Reflector:Gore-Tex
Reflection material: Gore-Tex ©
Segment: Large + et
Angle: 0 degree E P K e+ T
Momentum: 1.2GeV/c PW —s
-47.0 0 168
p K" ettt
AGS
e -101.0 0 39.1
e+t
i;; p K* ettt
umb | - - .
-140.1 0 43.4|
, ‘5.‘ " ) ) 1 1 1 ! ! 1 ! ! ! !
100 125 150 175 200 225 250 -140 -120 -100 -80 -60 -40 -20 0 20 40
[Threshold(Number of phtoelectorons)] [threshold(Kaon=0)]
- [} Reflector:Gore-Tex
s Water: Amino-G-Salt @
r Reflection material: Gore-[Tex + S
100 Segment: Large E P K e
Angle: 0 degree PW
r Momentum: 1.2GeV/c
L 0.250 1 1.268
80 >§§( L
L E p K" ettt
60 - AGS
r 0.275 1 1.281
r et
40 X -
r p K" et
% L Umb * x *
0.319 1 1.211
[ ) | , . . . T S S S R B
° 25 50 75 100 125 150 175 200 225 250 0 02 0.4 : .8 1 - .
[Threshold(Number of phtoelectorons)] [/number of photoelectrons(Kaon)]
e+t
100
*
%
80 |- A
*
¥
*
*
% %
60 * %
.
*
P K3
!
40 %
3
%
*
Water: Umbelliferone ‘;ﬁ&
20 Reflection material: Gore-Tex %
Segment: Large
Angle: 0 degree
Momentum: 1.2GeV/c
o | | | . . . . .
25 50 75 100 125 150

9: Water O I8 2(K # 41 :Gore-tex)



5.4 Water O E ([R§4#: Titaniumdioxide)
B :Pure Water, # B : Amino-G-Salt, F B :Umbelliferone

2 Water: Pure Water(18.3MQ-cm) S E Water: Pure Water(18.3MQ-cm)
3 1031 N 3 £ p R material: Titar
3 [ R material: Titar K L Segment: Large
- /S\egrlner(\]l;jLarge r Angle: 0 degree
ngle: 0 degree - ) CeC
Momentum: 1.2GeV/c r Momentum: 1.2GeVic
e+t
10%
102
102E
| [
10 t
‘“ 0 E
I E
I F
1 ‘
‘ 1
Al LLAL, T
0 50 100 150 200 250 300 350 400 a 0.5 1 1.5 2 25 3 3.5 4 4.5 5
[Number of photoelectrons] [fraction (Kaon = 1)1
2 Water: Amino-G-Salt S 4 Water: Am'nO;G'S?I{r. .
3 p R material: Titar g 1o’ P ge ment: Ln;ra eerla. e
= /S\egrlner(\]lijLarge 3 Anggle' 0 degrge
ngle: 0 degree r - ) CeC
Momentum: 1.2GeV/c [ Momentum: 1.2GeVic
et r
) 0%
102 £
il
1074
10 |‘|'
K
‘\M o £
|| u H‘ I I
200 250 300 a 25 3 3.5 4 4.5 5
[Number of photoelectrons] [fraction (Kaon = 1)1
2 Water: Umbelliferone S Water: _Umbel\lfemlﬁ_er .
3 p Ry material: Titar 8 o4 R material: Titar
S 153 . 2 0t Segment: Large
= otE /S\egrlner(\]ldLarge E Angle: 0 degree
ngle: 0 degree E - ) CeC
Momentum: 1.2GeV/c r Momentum: 1.2GeV/c
ettt L
10°H
1021 [
B
102
10 K
0 E
f ‘
1
‘ MH ‘ ||\ ||| I |\| “| m mm . HH‘
150 200 2! 300 350 400 Q

100

50 4.5 5

4 X
[Number of photoelectrons] [fraction (Kaon = 1)1

B 10: Water @ H# 1(KH # : Titaniumdioxide)
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100

80

40

20

100

80

40

20

75 100

Water: Pure Water(18.3MQ-cm)
Reflection material: Titaniumdioxide
Segment: Large
Angle: 0 degree
Momentum: 1.2GeV/c

125 150 175 200 225 250

[Threshold(Number of phtoelectorons)]

e+t

Water: Amino-G-salt

Ri material: Titanit
Segment: Large

Angle: 0 degree
Momentum: 1.2GeV/c

80

60

40

20

125 150 175 200 225 250
[Threshold(Number of phtoelectorons)]

Water: Umbelliferone

Reflection material: Titaniumdioxide
egment: Large

Angle: 0 degree
Momentum: 1.2GeV/c

eHH K

25

50

75

100 125 150 175 200 225 250

[Threshold(Number of phtoelectorons)]

[Water]

Reflector:Titaniumdioxide

[ K'Y etsptent
PW —  x
-53.6 0 195
p K* ettt
AGS
162.1 0 45.7
p K* et
Umb * * x*
-99.78 0 419
s e b b b b b b b |1
-150 -125 -100 -75 -50 -25 O 25 50
[number of photoelectrons(Kaon=0)]
E Reflector:Titaniumdioxide
©
E p K* et
PW
0.193 1 1.293
p K" et
AGS
0.268 1 1.207
p K* ettt
Umb * * *
0.238 1 1.320
| T S T S I S B
0 0.2 0.4 12 1.4

06 08 1
[/number of photoelectrons(Kaon)]

B 11: Water @ H# 2(RH # : Titaniumdioxide)
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9.5

Size OB

EB:3.0cm, T &:8.5cm
FHIC 5 # :Gore-Tex, Water:Pure Water

o " E Water: Pure Water(18.3MQ-cm)
2 Water: Pure Water(18.3MQ-cm) S N ;
3 Reflection material: Gore-Tex 8 P Reflection material: Gore-Tex
S Segment: Small = Segment: Small
Angle: 0 degree Angle: 0 degree
Momentum: 1.2GeV/c 1031 Momentum: 1.2GeV/c
1021
10
1
| I H\ | HHH\HH‘\HH\HH\H Ll
0 50 100 150 200 250 300 350 400 a 1.5 2 25 3 3.5 4 4.5 5
[Number of photoelectrons] [fraction (Kaon = 1)1
o " E F Water: Pure Water(18.3MQ-cm)
2 3 Water: Pure Water(18.3MQ-cm) S L N ; .
3 107 o Reflection material: Gore-Tex E [ .p geflecuo{p\_malenal. Gore-Tex
< Segment: Large L . egment: Large
Angle: 0 degree e T Angle: Odegree
ettt Momentum: 1.2GeV/c Momentum: 1.2GeV/c

MH [ 111 e

I
0 50 100

I I
150 200 250 300 350 400 a 0.5 1

[Number of photoelectrons]

12: Size @ H#E 1

14

1.5

LA

il

25 3 35 4 45
tfraction (Kaon = 1)1



s Water: Pure Water (18.3MQ-cm) €
Reflection material: Gore-Tex Q
100 Segment: Small £
Angle: 0 degree g
% Momentum: 1.2GeV/c %)
i =
*|
¥ Small p K" ettt
80 - *x
| %
*
*“ -11.0 0 49
1
*
60 %
|
|
*
X
40 |
¥ p K* et
|
11 Large
¥
20 L* -47.0
*
XX

! | ! ! ! ! ! !
° 25 50 75 100 125 150 175 200 225 250 -60 -50 -40 -30 -20 -10 0
[Threshold(Number of phtoelectorons)] [number of photoelectrons(Kaon=0)]
& Water: Pure Water(18.3MQ-cm) g
Reflection material: Gore-Tex Q
Segment: Large £
Angle: 0 degree g
Momentum: 1.2GeV/c %)
Small 0 < et
0.215 1 1.353
[ K* et
Large
0.250 1 1.268
, %,‘ " ) ) ! ! ! ! 1 ! 1
125 150 175 200 225 250 0 02 04

0.6 0.8 1 12 14
[Threshold(Number of phtoelectorons)] [/number of photoelectrons(Kaon)]

13: Size D L# 2
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5.6 EENEWKREM

EB:1.35GeV /e, 1 Bt:1.2GeV /¢, FB:1.05GeV /c

[count]

[count]

[count]

et K

Water: Pure Water(18.3MQ-cm)
material: Titani

Segment: Large

Angle: 0 degree

Momentum: 1.35GeV/c

I
150

I I
200 250 400

0 50 300 350
[Number of photoelectrons]
104 Water: Pure Water(18.3MQ-cm)
P material: Titani

Segment: Large
Angle: 0 degree
Momentum: 1.2GeV/c

400

150 200 250 300 350
[Number of photoelectrons]
s
1o Water: Pure Water(18.3MQ-cm)
P material: Titani

et Kt

Segment: Large
Angle: 0 degree
Momentum: 1.05GeV/c

100 150

200

250 300 350 400

INumber of photoelectrons]

14: EHE D HLE
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5.7 BEMKFMH

A EAREPEIC D W T Beam <X U TEE T [ (vertical) i< T 2% & & K ET5 M (hori-
zontal | IS 2 HED ZBY 2 HRFICOWTHANE,
BEE A E (degree) . MEMEABFHDOT 710 hoTWD, EELUMRBMIAEOED
LEZLELULEHATRLTWS, £, PMTE BEAM E#»S RTZ (LEFD). A
(RIGHT). &# (SUM:Z+H) OZFEICOWTHN, 322 FABICERRLELDOLE
ICRRLUELDHADDT STINH B, VI THOEEODED RN ERMETEMRL O
NTWHDEYIab—-—yary (HYCS) THLNEETH S,

NITA—BDELRZYIalV—YarvFRE2EERHBELE, BRAENT A -2 4
DRYFEWHTHY., —HiE SEMIRANDOMETH 5> —F1d RANDOMETH 5., #iFE
BRAHANSORPACHEL2EX, BER I ELSBEEEARVWEDII A>TV S,
ZHO2FBEDOY I AV —VvaryEREERFERELBEL Ta D,

BEAM

BEAM

15: 2D B R (vertical) B :E2 B BZB (horizontal)

17



e vertical

e SEMIRANDOM

e Proton
~ 15 ~ 15
] r Reflector: Titaniumdioxide PMT: Sum ] r Reflector: Titaniumdioxide PMT: Sum
2 N Particle: Proton PMT: Right 2 N Particle: Proton PMT: Right
S 14 S 14
] F T F
£ 0 £ 0
2 L 2 L
E13 = E13 =
1.2 1.2
[ERS I JF [ERS
(s (s
0.9 = 0.9 =
0.8 = 0.8 =
07 | 07 |
0.6 F 0.6 F
05 Lol 1 1 1 1 ! 1 1 1 05 Lol 1 1 1 1 ! 1 1 1
0 2.5 5 7.5 10 125 15 17.5 20 0 2.5 5 7.5 10 125 15 17.5 20
[vertical angle(degree)] [vertical angle(degree)]
1.5 1.5
Reflector: Titaniumdioxide PMT: Sum Reflector: Titaniumdioxide PMT: Sum
Particle: Proton PMT: Right Particle: Proton PMT: Right

[npe/npe(0 degree)]
S
[npe/npe(0 degree)]

S

0.8 0.8
a7 a7
0.6 0.6
05 Lol 1 1 1 1 ! 1 1 1 05 Lol 1 1 1 1 ! 1 1 1
0 2.5 5 7.5 10 125 15 175 20 0 2.5 5 7.5 10 125 15 175 20
[vertical angle(degree)] [vertical angle(degree)]

16: fARKENE 1
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e vertical

e RANDOM

e Proton

=15 =15
b [ Reflector: Titaniumdioxide PMT: Sum b [ Reflector: Titaniumdioxide PMT: Sum
o N Particle: Proton PMT: Right & I Particle: Proton PMT: Right
S 14 b S 14 b
S F S F
ks b ks b
& [ a L
5 5
PREAS PREAS
& &
£ r £ r
12 = 12 =
11 = 11 =
1 1
0o [ 0o [
08 [ 08 [
0.7 |- 0.7 |-
0.6 - 0.6 -
o5 Lol bbb b by bown ben i 1y o5 Lol bbb b by bow e n ben i 1y
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e vertical
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e vertical
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e horizontal
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e Proton
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e horizontal
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e horizontal
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e horizontal

e RANDOM

e Kaon
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6 B

o FtHEAEL D HE

FEEE EREOEZDELRFRAE. EREOEALEN Y IV —-VvaryTROEBD LY RN
EN o EEDELEZEIADNG, YIal—YayRY—-REEHERKL TWEN, SHEIES
EREBHIPMTOABEOBICIEEHR7? 7 ULELNDH-EY., FEKEHELANT S
HONBEHL TWEYLETEE - LEEARVWEDTH-E., FE3.0emDAEN LY E
MREL o ZDWE Lightguide DEWVWE L ZBZXA LN D, HBEVWHFHE T 2T TWVWT,
HTEBPMRETED & D% Lightguide TEAEN PMTETHZLICK KR35 EL5TH 5,

o Gt HF D HL#;

SEBEDKFE BBLU 2R Gore-Tex, Titaniumdioxide ¥ HEE DO HEEEZ RL . IS
ER2 2 Millipore T2 L% oT03 kS ICER 3,

e Water D H#

FHAMICIE Pure Water £V H WLSHA Ao TWB AR NBFENZW, EE. WETRE
HBEE WLSAAST2RVWEDA —~FPL KT240HL TWadEE S, REMD Gore-Tex
D% & Umbelliferone M DA BFHBAZ < o TWBEN ., KHEMD Titaniumdioxide D
BEEFEIC Amino-G-Salt D F BN X BFEHN LW, Zhid WLSHA e b2B{bxLZL
TWBDOHEBENHZ., 4, ZOZLIKHL TERAXRTWEIEFROTE-ZTY 2EWVWR
WA, Umbelliferone & 7 7 VIR I B THRTCZ 2 LD KBAEETWS (EE,
WLSE U TODHBIEL Lo TWVWEMNE SHhEhbMBRW),

WLS DEEHEICOVTIRZAND FHFICHARNTAHARITNIT RS 2w,

o EFHEREME

EBHEICK > THIC Proton DA BF BN RELLZIHLL TWEZeADbHh D, ZHIENKL %
RTHO»28EY 1.2GeV/c T Proton $MEEN REL RoTWVWENBTH B,

o AR

AEREHEEZFIN L EEFAICMET 2RI YIKELFIICHETZE DN, HICE4D PMT
ICBWT, B BEBEENZeAbA S, £ HYCSDON S A — & id SEMIRANDOM &
YE RANDOM D A A ERMEICEL 225 (FISKEFH ).
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7T LD

SHATRSEERT—BPL KT WA DEETETE D RMARIX Gore-Tex with Umbellif-
erone & Titaniumdioxide with Amino-G-salt TH->%=. ZD 2D TCRHMOI—F 127
PWISEHBIZEREZEZIDL. BANICE. BEOFXBEHDTH B, EE. KICH
BAREZBYEHFEHALES S, WLSOREHLWD BDICAEDNHEHS DT, Pure Water
EPRHWEANEHEL WA DS (Pue Water PLIEB LK FEHTELHMENEHLZLLVWDTRE
HWICANEZADNDEELEbNh ),

Jlab COERTIE BEAMAPKESFMICAHEEZRF->TLK2DTEYABKREN DRV
I Counter 2 EEH (PMTALTICLK 3 E5I0) KEBETXEWLES, EE. KFHiH 53
BEAHEOE (1.05GeV/c~1.35GeV/e) E8oTL B2 L 2 BAEHA. HICHVWED

EDFH T Proton M +FRIC Cut TEhWnwWe Bbh 5,
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Appendix A

HYCS

HYCSRILO AN F VY ATREBOEEDEDICE-EY Ial—-YaryThab,
SHEIEIRKFDONT XA —&%% ROUGHL & ROUGH2®D 2 2% ML 7=,

e ROUGH1

B T O R HE SEMIRANDOM 2IC 72 %

e ROUGH?2

B E T O HE RANDOMZIC 2 %
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Appendix B
Particle ID i& TOF ® pulse height correction 247 &R - =&, FRO & SICL THAR - &,

D 7000000
Entrie 32222
10 Mean ~305.4
RMS 56.77
102
10

) Y 1 | [

1 T I A
—-400 -380 -360 —-340 -320 -300 -280 —-260 -240 -220 -200

(et4ra—134.)+et41t—650/sgrt(et4lo—128.)) /2—(ht1rt—1600/sqrt(ht1ra—92.)+ht11t—1600/sq

3 D 121

107 -
E Entries, 32288
C Mean -305.4
r RMS 56.77

102

10 ¢

E Lo
—400 -380 -360 -—-340 -320 -300 -280 -260 -240 -220 -200

TOF 1 to 4

24: Particle ID
et K. FPTHb,

P KT R RBEBKCRTHEETE RN 2EDT 7t EFBABNDHFL KTEEXLN DR F
EJEETHETLIICU L.
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