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Differential Cross Section for Primakov Production of (600) at 2.4GeV
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o Primakoff Production

Taget o— Tt o — w70
(1b) (1b)
208pp, 4.68 2.65
63Cu 0.987 0.547
2¢ 0.0663 0.0363
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2.4GeV yPb—oPb—n'm Pb Primakov Production
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2.2. 4vPb — ¢Pb Primakoff 000000000 25

2.2 ~4Pb — oPb Primakoff 00O OOOOMO
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AY (M) =N, - Np- n-AM (2.17)

Npgp = 4 x 10° Photons/sec (1.5GeV < E., < 2.4GeV)
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N, ~ 2x10% gsec!

Np ~ 1.8x10%! cm~2 (Pb 0.1Xq)

Coir /Ty~ 0.67

Trop0 /Ty~ 0.33
0240000250000000000000100%0000000000000000000
000000000000O0de,/dMO00000000 24GeVOO0D0DOOODODOODO

000000000000 nt» 0#%°000000000

Y(Total) = 1440 events/day (for o — 77 7) (2.18)
Y (Total) = 825 events/day (for o — n%7Y) (2.19)
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3.1 Event Generation for Primakoff Production

cO0000 Primakoff 0O OO
~Pb — oPb (3.1)
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3.1. Event Generation for Primakoff Production
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PpiThetaPi
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3.1. Event Generation for Primakoff Production
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4y acceptance

0.8

0.6

0.4

0.2

4y acceptance for Primakov production (Each minimum angle of the detector)

/

10 20 30 40

50 60 70

80 90

Maximum detector angle(deg)

33
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Total 4 Acceptance (%)

Detector Region

Total 4y Acceptance (%)

1°~ 30°
2°~ 30°
3%~ 30°
4°~ 30°
5%~ 30°
6°~ 30°

69.8
58.7
43.1
25.8
12.0
4.5

1°~ 100°
2°~ 100°
3°~ 100°
4°~ 100°
5%~ 100°
6°~ 100°

92.0
75.6
54.1
31.9
15.2
6.0

031000000003 ongiloccedbdbibuobuobOng 4y acceptance



34 030 Monte-CarloO0OODOODO0OODOODODOOODOODOOOOO

100

1-30 deéree —t
2-30 degree ---x---
3-30 degree ---*----
4-30 degree 3]
5-30 degree --m-
30 6-30 degree =3 i
g 60 T
[
Q
=
I
&
o % - - k-
& 40 X
&l
_——a
e} B - -
o _ -7
20 P
.
—
0 o
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
sigma mass (GeV)
100 T
1-30 deg ——+—
2-30 deg +--x---
3-30 deg :--*---
4-30 deg &
5-30 deg +--m-—
80 6-30 deg ---o -1 |
g 60
[
Q
=
I
a «
0] x x %
3 * *
© 40
20
0
0 0.002 0.004 0.006 0.008 0.01 0.012

momentum transfer -t (GeV"2)

036 00000030°0000000000004y0000000OO0OOODO(O)H)ODODO
00000 ¢tooooooo (o)



32. 0 -1 -4y0000000

100 T
1- ree ——
/’/ 2-100 degree ---x---
3-100 degree ---*---
_----"4-100 degree &
I 5-100 degree —-m-—-
80 —_— - E{S’—’],OO‘degree --o- |
//”/ T
X
A
ol i
g 60 -
© -7
8 -
e . .
S * s
o id
3 . o
B 40 jo .
o ///
.
20 T
. -
0 o
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
sigma mass (GeV)
100 T
1-100 deg —+—
2-100 deg ---*---
3-100 deg :--*---
4-100 deg i
5-100 deg +--m-—
80 6-100 deg --& -+ |
g 60 K
Py >
o
=
I *
a =
Q =)
8 =)
© 40 =
20 =
0
0 0.002 0.004 0.006 0.008 0.01 0.012

momentum transfer -t (GeV"2)

35

037000000 100°0000000000004y000000000DQO0OO(O0)DOOO

00000 ¢tooooooo (o)



36 030 Monte-CarloO0OODOODO0OODOODODOOODOODOOOOO

| Photon Energy for 6>30deg hist
Nent = 2050
B — Meen =0.05143
I H RMS = 0.0407
140: LF
120 L

o]
dt
a ]
g

20f e
07\\\\ L] - L1 il S s S R S
0 0.05 01 015 02 025 03
Photon Energy (GeV)
[ Photon Emission Angle | hist
Nent = 2050
E Mean = 6.37
ooC 1 RMS = 5.00
or LJM
70
ot 1
50; U”LH
40: H’V
o H
A
o] Lﬂ%
F i
10 nr
E o R T
0:\\\\ L] - \\\\J_Ll—\mﬂjﬂﬂﬂdh
0 5 10 15 20 25 30
degree

038 (00)30°00000000~0000000D0O0M0O)x°00000000002y000
ooosceooobboooboooonooogyoooonoog



32. 0 -1 -4y0000000 37

Laser Electron Photon Beam Line Configulation
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3.2.3 47y Detection with PWO Crystal (5°~30°)
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Forward y detector r=30cm(5°<6<30°)
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Forward y detector r=45cm(5°<6<30°)
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Forward y detector r=60cm(5°<6<30°)
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Forward y detector r=30cm(5°<6<30°)
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Forward y detector r=45cm(5°<6<30°)
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Forward y detector r=60cm(5°<6<30°)
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Forward y detector r=30cm(5°<6<30°)
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Forward y detector r=45cm(5°<6<30°)

250 - H 1D H 2001 I H ID H 2004
- Entries 953 r Entries 953
200 Mean i 0.3000 L : Mean ! 0.3000
= RMS 0.4458E-02 200 7 ,,,,,,,,,, RMS ;... 0.3430E-02.
150 e C/ndtl. . 7136.]..11 " : X/ndf 1338 / 5
c : Constant 2140 r : Constant 2735
C : Mean 03000 L ; Mean 0.3000
100 S Sga 1T GGG 00 Sgra | omEor
50 ; R | s r ‘
0 £ 1 ‘ 1 1 ‘ 1 1 0 C 1 ‘ 1 1 ‘ 1 1
0 0.2 . 04 0.6 0 0.2 . 04 0.
4y invariant mass (GeV) 4y invariant mass (GeV)
a=2% a,=lmm
L 1D | 2002 I
o 100 —
’ Entr ' 953 C
150 =t R 53000 r ‘
C RMS ! 0.6622E-02 75 “RMS --d--n-oo 0:1004E-01
F /ndf 1801 / 16 C : X/ ndf | 1753 | 22
100 [ “Congant ™" IAA3 £ ; Constant 93.67
= Mean ! 0.3000 BO e Mg 0.3007
C Sigma 0.6467E-02 C : Sigma 0.9978E-02
50 e A T 25 b
0 : 1 ‘ 1 1 ‘ 1 1 0 E 1 ‘ 1 1 ‘ 1 1
0 0.2 . 04 0.6 0 0.2 - 04 0.6
4y invariant mass (GeV) 4y invariant mass (GeV)
a:=3% a,=3mm
| 1D | 2003 I ID | 2006
L % Entres | 053 B0 oo [ Enbes E 983
100 N Mean i ... 0.3001 L Mean 0.3021
[ : RMS 0.8863E-02 - RMS 0.1660E-01
= : X/ ndf 2025 | 22 = : : 2024 | 36
- : Constant 107.5 A0 onstant T B6I50
r Mean | 0.3001 C Mean | 03019
50 e Sigma 0:8576E-02 L : 0.1637E-01
L : 20 [
0 L 1 ‘ 1 1 1 ‘ 1 1 0 C 1 ‘ ‘ 1 1
0 0.2 .04 0.6 0 0.2 04 0.
4y invariant mass (GeV) 4y invariant mass (GeV)
a=4% a,=5mm

031800000 45em 00000000000 O0O00O0O0O0O00OO0O00O0O0O0O0O00O00O000 4y
0000000000000 ep000ex 0000000 (3.5)(36)0000000000000
2y0000000000000000¢t=0.01GeV20 M, =300MeVODODOODO0O0O

Energy Resolution ap  AMyy /My, ‘ Position Resolution ax ~ AMyy /My

2% 1.5% 1mm 1.2%
3% 2.2% 3mm 3.3%
4% 2.9% 5mm 5.4%

03.10: 03.180000000000000000000 Mg,=300MeVOOOOOODOO



32. 0 -1 -4y0000000 51

Forward y detector r=60cm(5°<6<30°)
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2.4GeV yPb—oPb Primakov 6—>2n° 5°-30° Acceptance 12.5%
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2.4GeV yPb—oPb Primakov o—2r° 5°-30° Acceptance 12.5%
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2.4GeV yPb—oPb Primakov o—2n° 1°-30° Acceptance 47.4%
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vPb — ¢(600)Pb t=-0.01GeV* detector 5-30(degr ee) a-=3per cent R=60cm
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vPb — ¢(600)Pb t=-0.01GeV* detector 5-30(degr ee) a_=3per cent R=60cm
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:0/01/11 11.00
vPb — ¢(600)Pb t=-0.01GeV* detector 5-30(degree) a, =5mm R=30cm
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:0/01/11 11.00
vPb — ¢(600)Pb t=-0.01GeV* detector 5-30(degree) a, =5mm R=30cm
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vPb — ¢(600)Pb t=-0.01GeV* detector 5-30(degr ee) a_=3per cent R=30cm
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vPb — o(600)Pb t=-0.01GeV? detector 5-30(degree) a-=3percent R=30cm
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vPb — ¢(600)Pb t=-0.01GeV* detector 5-30(degr ee) a_=3per cent R=30cm
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vPb — ¢(600)Pb t=-0.01GeV* detector 5-30(degr ee) a_=3per cent R=30cm

8000 = """" 1D """ 2001 - 3 3 ID: 3 2002
. . Entri . 31390 . . Entti . 31390
2000 Fod- T e ee| 3000 g R T
RZM S : 0.2029 ~ RZM S : 0.4193
6000 || R e i T
: : Mean : 1.582 = ‘ : Mean : 1627
5000 s o Sore...............01047, 2000 |t L Sgra | 04178
000 L R
3 3 3 3 1500 = R A AR
3000 | .
: : : : 1000 |-~ A o R
2000 |— |- S R R SRR B : : : :
1000 b 500 [ b
O L1 ‘ L1 1 ‘ L1 1 ‘ L1 0 [ ‘ L L ‘ L1 1 ‘ L1 1 ‘ L1 1
4 6 8 10 0 2 4 6 8 10
G emittion angle (degree) o emittion angle (degree)
a =0mm a =3mm
2250 R T DT 2003 L : : ID : 2004
C . . Entries . 31390 = . . Entties . 31390
2000 - (S S Medn......l...1713 1200 Ao P Mean 2148
F ‘ ‘ RMS L 06211 B ‘ ‘ RMS ; 1.032
E ] °/ndf... 1 50.2../..38. - : : */n 94.4 /
1750 = éé@sda;r 13 ? 20035 1000 — i/~ S AR S éo/nstit """" ? §~4~'11§'
g s e 3 L W I -
B : 800 i AT b R
1250 fipe e i i i i
1000 ; """"" """""" 600 |~/ """" rrrrrrrrrrr rrrrrrrrrrrr
750 ? """""""""""""""""""""""""""""""" 400 it ,,,,,,,,,,, ,,,,,,,,,,,, ,,,,,,,,,,,,
500 | S AR S ?
250 4 200 A Vi
O "- L1 ‘ L1 ‘ L1 0 ‘ L - L1 ‘ L1
0 2 4 6 8 10 0 2 4 6 8 10
G emittion angle (degree) o emittion angle (degree)
a =5mm a =10mm

0 4.16: 0OO0O0O0O (9:5°~30°0 00000 30em) 0000000000 c00O0ODOOOOOO
000000000000000 3% 000000 0D00D0OO0OO0OoO0oO0



85

:0/01/11 10.48
vPb — ¢(600)Pb t=-0.01GeV* detector 5-100(degree) a,=10mm
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vPb — ¢(600)Pb t=-0.01GeV* detector 5-100(degree) a,=10mm
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vPb — ¢(600)Pb t=-0.01GeV* detector 5-100(degree) a,=10mm
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vPb — ¢(600)Pb t=-0.01GeV* detector 5-100(degree) a,=10mm
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vPb — ¢(600)Pb t=-0.01GeV? detector 5-100(degr ee) a-=5per cent
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vPb — ¢(600)Pb t=-0.01GeV? detector 5-100(degr ee) a-=5per cent
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:0/01/11 12.04
YPb — 6(600)Pb t=-0.01GeV* detector 1-100(degree) a =10mm R=4m
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yPb — 6(600)Pb t=-0.01GeV*> detector 1-100(degree) a =10mm R=4m

10000 — T D ao0L 500 7 D 4002
- : : Entries . 31390 L Entries 31390
- ! ! Med ! 0.6000 L . 05995
L ! ; RM 0.2396E-01 - : ! ; 0.2988E-01
8000 |— - Lo A G753 ] B2 4000 P 0 L 4915 32
- 3 3 Congtant | 9498 r ‘ ‘ istant D 4304,
- 3 3 Mes 05997 B ; 05995
L 3 3 Sighta 0.1002E-01 L igm 0.2805E-01
6000 |- rrrrrrrrrrrr 3000 [
4000 """""" rrrrrrrrrrrr 2000 } """""""""""""""""""""""""""""""""""
2000 | 0 T L e
O 7\ [ ‘ [ ‘ | | ‘ I O 7\ [ ‘ I ‘ | ‘ | ‘ [
0 0.2 0.4 0.8 1 0 0.2 04 0.6 0.8 1
M,, (GeV) M,, (GeV)
a: = aE:5percent

S S S ADo 4003. . . ID : . 4004
4000 | Entries i 31300 3000 — CSISRRRL SRR - Entties ---------i-----31390-
30 | O T
= 3 3 raf 1480 / 32 2500 U S if%mml%
3000 — - N I -Cansfant. .0 3662.. Constant 2912.
! ! ! 05992 r : : ean 05986
0500 LS 5 ,,,,,,,,,,, o0 | 9000 | Lo omwEo
20 [ 1900 [

1500 | - 3 3 3
- 1000

1000 b S
500 | B0 [
O 7\ L1 ‘ L1 ‘ ‘ L ‘ L1 O L1 ‘ L1 ‘ L1 ‘ L1 ‘ L1
0 0.2 0.4 0.8 1 0 0.2 04 0.6 0.8 1
M,, (GeV) M,, (GeV)

a = 7 percent a = 10 percent

0 426: 0000000000000 0000O0O0O0OO0O (6:1°~5°) 000 DO00O0000 490
goboobooboboobobobbdb 1tmmdOooooobonoboooobobobonn



14000

12000

10000

8000

6000

4000

2000

1800
1600
1400
1200
1000
800
600
400
200

; " RMS | 02247ERR
- 3 '3/ ndf 12125, / 15
r : 1| Constant ' 0.1514E+05
L 3 '| Mean . -0.1004E-01
B § | Sigma | 0.1543E-02

\\\\i\\,}l\i\\\\i\\\\

-01 -0.05 0 0.05 0.1

t (GeVv
ac = 0 percent

e T 1003
- | Entries 31390
A S | Mean {_ -0.1025E-01

‘ !| RMs | 0.1601E-01

-01 -0.05 0 0.05 01

t (GeV
a = 7 percent

2500

2000

1500

1000

500

1200

1000

800

600

400

200

95

:0/0V/11 12.04

yPb — 6(600)Pb t=-0.01GeV*> detector 1-100(degree) a =10mm R=4m

'] 1D : 1002

/| Entries ; 31390

B ‘| Mean © -0.1020E-01
‘| RMS . 0.151E-01
R R | To¢/maf T1795 1 45
'| Constant : 2192.

B || Mean } -0.1021E-01
: Sigma . 0.1136E-01

I N | L ‘ I |

-0.1 -0.05 0 0.05 9.1
t (GeV")
a = S percent

= ] 1D ‘ 1004
[ | Entries” T 31390
‘| Mean ! -0.1032E-01

‘| RMS . 0.2281E-01

- x*/mdf 74610 1 89

11 Constant : 1119.

[ Mean } -0.1045E-01

ok Sigma---- - - - . ---0.2205E-01-

L ‘ L1 L ‘ L1 L |

-0.1 -0.05 0 0.05 9.1

t (GeV
a = 10 percent

)

0427 0000000000000000O0O0O00O0O0O (6:1°~5°) 000 0000000000
g+«0obooboobbobboobo0o 1iommibo0oooooooooboobooooon



96 040 oc—72000000000000000000000000O000O0

:0/01/11 12.04
YPb — 6(600)Pb t=-0.01GeV* detector 1-100(degree) a =10mm R=4m
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vPb — ¢(600)Pb t=-0.01GeV? detector 1-100(degr ee) a_=7per cent R=4m
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vPb — ¢(600)Pb t=-0.01GeV? detector 1-100(degr ee) a_=7per cent R=4m
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vPb — ¢(600)Pb t=-0.01GeV* detector 1-100(degree) a_=7per cent R=4m
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YPb — 6(600)Pb t=-0.01GeV* detector
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Energy (GeV) | oobs (m)  0pwo (mm) | oppp (mm)
1.6~1.8 3.04 2.01 2.28
1.8~2.0 2.75 1.91 1.96
2.0~2.2 2.53 1.82 1.75
2.2~2.4 2.34 1.74 1.56

051: 0000000000000000000y000000000000000 1mAOQO
0000 5.3W0 (°99.7,run244)



110 Oos50 0000000 (Laser Electron Photon)

700

600

Photons/sec/50M eV

500

400

300

200

100

0||||i||||i||||i||||i||||i
0 0.5 1 15 2 2.5 3

Photon Energy (GeV)

055 00000000000000000000O0O0DO0OO0ODO0OOOOOOOOO0 (5.11)
00000000000000000 1lmAODOOOOO0O 5.3WO(’99.7,run244)



53. DOODOOO0ODOOOOOO 111

for E.>1GeV X
c Nent = 105732
£3.51 Mean = 0.4307
S F FJJM RMS = 4.994
83 ]

2 L

S r

@)

O

N
M\\Hm
T

—
5

=
[¢)]
T
T

\\\\H\\\\
l_‘_i
l_‘_‘—l

0.5

20 -15 -10 -5 O 5

10 15 20
X Position (mm)

056: 0000000000 428m0000000001GeVODOOOOODDOOOO zO000O0O
000 ImAOOOOODOO 5.3W0 (’99.7,run244)

for E>1GeV y
= Nent = 105732
g 6F Mesn =-0.529
% - f H RMS = 3033
o 5
2 ~r
E [
a [
O L ’Jj |.|»

4

w

T T T
—
L

N

T T T
B
P

SRR

20 15 -10 -5 0 5 10 15 20
Y Position (mm)

0570000000000 428m0000000001GeVODOOOODODOOOODyOODOO
000 ImAOOOOODOO 5.3W0 (’99.7,run244)



112 050 0ODOOOoooo
[for 16<E<18GeV |
x1
g
E F Nent = 13542
%‘400:— Mean = 0.4554)
Bk RMS = 5036
?50: :
O
300
250F
200F
150k
100F
50F
:Illlil IIlllillllillllillllilI_lillll
20 -15 10 5 0 5 10 .15 20
X Position (mm)
[for 20<E <22GeV | 3
S
€ [ T Nent = 17715
S [
S+ : Mean = 0.3992
?00-_ RMS = 4952
> - .
Q o : H
o [
400_—
sof
200-
100F
C-Illlill illllillllillllillllil Lillll
20 -15 10 5 0 5 10 .15 20
X Position (mm)
0 5.8:

(’99.7,run244)

| for 1.8<E <2.0 GeV

(Laser Electron Photon)

x2

&
R R L LA RN LAY RAARI RARLN LARAI L

Nent = 14965
Mean =0.3883

RMS = 4.966

-20 -15 -10

-5

[for 2.2<E <2.4 GeV

0

5 10 15 20
X Position (mm)

ounts/@,4mm
3

g
B B LR B B

g

200,

100

[N NS SN SN RN R

-20 -15 -10

-5

0

5 10 15 20
XPositiLon (mm)

00000000 00000000 OCDODODODODOD IMAOOOOOOO 5.3W0O



53. DOODOOO0ODOOOOOO 113

| for 1L6<E <1.8 GeV | | for 1.8<E.<2.0 GeV |
yl L y2
S | Nent = 13542 E)OO— | Nent = 14965
5]00'_ Mean =-0.5507 < E Mean =-0.5683
St | RuS = 3006 S0k | RMS = 2739
*% C | chiz/ndf = 135/36 € F | chiz/ndf=95.20/36
F00- ¢ | constant = 707 +- 9.227 (%OO'— ¢ | constant = 865.3+-7.626
O [ i Mean  =-05863+-0.0276 F {| Mean  =-0578+- 0.02055
500F i | Sigma_=3042 +-0.03229 600E | Sigma_=2.748 +- 0.009211
400F 500
- 400F
300 F
E 300F
200 .
- 200
100F 100F-
:IIIIiLJLI Illillllillllil ilLIJiIIII :Illlilllli IlillllillllillIillllillll
-20 -15 10 .15 20 -20 -15 -10 10 15 20
Y Position (mm) Y Position (mm)
[ for 2.0<E <2.2 GeV [for 2.2<E <2.4 GeV
y3 L y4
IS Nent = 17715 Nent = 17120
g [ i | Mean =-0.5486 qéOU_— ¢ | Mean =-05367
S I i|Rvs =253 St i| RMs = 2.354
@OO— | chi2/ndf=9419/34 E)OO-— | chi2/ndf=1183/34
a L : | Constant = 1114 +- 8.452 5 I : | Constant = 1161 +- 10.53
ot {|Men =-0se68+-00200p O F /| Mean = -0:5398 +- 00108
800 i | Sigma_=2.527 +- 0.002169 800-— i | Sigma_=2.338 +- 0.01149
600 600
400 400-_
2001 200-_
-IIII:IIIIiIIlillllilllli Iillllillll -IIII:IIIIiJ Iillllilllll Ilillllillll
20 -15 -10 -5 0 5 10 15 20 20 -15 -10 -5 0 5 10

5 20
Y Position (mm) Y PositiLon (mm)

0 59 00000000 yOOO0D0DODDDODOOODODOOO ImADOOODODOD 5.3W0O
(’99.7,run244)



114 050 0OO0O0OOO0OOO (Laser Electron Photon)

5.3.2 000000 2.0WO00000 (1999.9.30)

pwOOOOODOOO20000000000000DD1IOD000ODOO0OODOOOODOOODO
goboobooooboobooobogd

19990 900000 OSPring 80000000 HybridODODOOODOOODOOOODOOOOOO
ob2000000000000000000H”ighbetaDOODODDOOODODOODOODODODODO
gobooboobobooboobobobbooboobbooboooooobooboooo
gobodbogooboobobobbooboobbobboobboobooooon
gboboobooooooboobobobboobbobboobooboboobooboon
gobooopoobooboobboobuoobooooboobooooboooboon
gboboobooooooboobobobboobbobboobooboboobooboon
gobooboobobooboobobobbooboobbooboooooobooboooo
goboobooobooboboboboobobobboobbobboon

gsio0bods4bbonooooobobobooooobobobooobooboboboo
0000000000D00000O0s520053000000000000PWODOODOODOOOO
goboobooobooobobooboobboobon

gboooboboolooboboob «.00by00obOo0obbooboooobobboy0n
000 60%0000000000000000000O

Energy (GeV) | oobs (m)  0pwo (mm) | oppp (mm)
1.6~1.8 3.5 2.08 2.8
1.8~2.0 3.0 1.97 2.3
2.0~2.2 3.1 1.87 2.5
2.2~2.4 2.8 1.79 2.2

0520000000000 £2mi00000000000000000O00O00O00ODOO0O0O0O
0:000000000000000 ImAODDOOOOOO 2.0WO(799.9,run?)



53. DOODOOO0ODOOOOOO 115

Energy (GeV) | oobs (m)  0pwo (mm) | oppp (mm)
1.6~1.8 2.38 2.01 1.27
1.8~2.0 2.29 1.91 1.26
2.0~2.2 2.18 1.82 1.21
2.2~2.4 2.06 1.74 1.09
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'99.7 5.3 15.8 ~ 29.0 14.9 1.95

’99.9 2.0 ‘ 2.21 ~ 4.07 ‘ 2.27 1.79
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Bremsstrahlung Cross Section for H |
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122 Oos50 0000000 (Laser Electron Photon)
Run No. | Current I Vacuum V' time ¢ | Event Y (E, >1GeV) Y/t Y/(I-V-t)
mA 10~8Pa sec 108 events 10%events/sec  events/mA /10~ %Pa/sec
129 95.68 6.74 3548 1.724 4.859 75.3+0.1
130 94.44 6.67 3717 1.787 4.808 76.3+0.1
131 93.18 6.60 3283 1.482 4.514 73.4+0.1
134 91.67 6.49 4094 1.902 4.646 78.140.1
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Bremsstrahlung Ener gy Spectruf hist
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Energy (GeV) | oops (mm) Opwo (mm)  Oprems (MM) || oobs (Mm) Opwo (mm)  Oprems (mm)
1.0+0.1 4.7 2.69 3.8 3.14 2.61 1.95
2.04+0.1 4.0 1.92 3.5 2.96 1.86 2.31
3.0£0.1 3.9 1.58 3.6 2.63 1.54 2.14
4.0+0.1 3.9 1.38 3.6 2.51 1.34 2.12
5.04+0.1 4.0 1.25 3.8 2.50 1.21 2.18
6.04+0.1 3.8 1.15 3.6 2.45 1.12 2.17
7.040.1 3.8 1.07 3.8 2.46 1.05 2.22
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Bremsstrahlung Photon X Distribution (Ey > 1GeV) |
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Bremsstrahlung Photon Y Distribution (Ey > 1GeV) |
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el PwOUOUOOOOOOO
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6.1 lead tungstate(PbWO,)
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PWO | NaI(Tl) | CsI(pure) | BGO
density(g/cm?) 8.28 3.67 4.53 7.13
radiation length(cm) 0.92 2.59 1.86 1.12
Moliere radius(cm) 2.2 4.8 3.5 2.3
decay constant(ns) ~10 230 ~10,1000 | 300
light yield(relative value) | 0.3 100 4 8
hygroscopicity No Yes slight No
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PMT Delay : 125ns
PWO#1 \
PWO#4 .
PWO#6 N
. . ADC
PWO#9 N
Divider
PWO#5 L LTILIA
(center crystal)
ADC Gate
Gate Generator
Discriminato Width : 280n
Vth : -80mV .
Width : 50ns Start Output Register

Stop Y/

Gate Generator
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6.3 U00OOOOODDODPWOOOOOOODODOOOOO
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PWO 5 Chi2/ ndf = 21.58/ 25 PWO allsum Chi2 / ndf = 28.99/ 24
= Constant = 214 +- 4.044 - Constant = 198.3 +- 5.03
200 Mean = 5025 +- 1.295 2000 N Mean = 7357+- 1.374
2001 ‘t Sigma = 108.7 +- 0.3526 1801 Sigma =55.99 +- 1.282
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PWO5 Chi2/ ndf = 56.09/ 26

Constant = 2.675e+05 +- 3049
105 Sigmaat 1GeV = 0.04128 +- 0.000)
Conversion Factor = 461.6 +- 0.1
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6.3.3 PwOOUOOODOODOOOOODO
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9
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Esum = Z (70 )Z (6.3)
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a0 (0%
BL11XU(’98.12) 2.67+0.06 93.040.2
BL46XU(’99.3) 3.00£0.11 93.0£0.1
BL11XU(’99.6) 3.02+0.05 93.1£0.03
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Energy Deposit in PWO Detector E_, Chi2 / ndf = 68.48/ 28
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6.4 PwWOOOOOOOOOO

00000BL11XU(’99.6)0BL11XU(’98.12) 00 0 BL46XU(’99.3) 00000000 00 OPWO
00000000000000000000

6.4.1 UU00OU0OO0OOOOOOOOOOOO

pwoOOODOOOOOOOOOOODOOOOD yOOOODOOOODODODOOODDOOOO
00000o0bOoOO0o0obODbOooOooOOo0bOoOOoO0«OO00PWOODOOOODODODOO E;O00O
goboobogooboobD w0y, 00oog

=1 (6.8)

<
Il

oooboobooooooog

6800y 00000 —y 000 Omm,lmm,3mm,5mm,7mm,9mm,10mm,11lmm 00000
Joo0ooooooboooooon

0oooboooobooobobbooobooDoobooobOobooDoooooDboooooog
oooooooooooooon

Lnominal = Atan_l(Bi') (69)
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7 = A tan(B'2real) (6.10)
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A = 2615 (6.11)
B = 0.315 (6.12)
% = 2.615tan(0.13152 req) (6.13)
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10
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center of gravity (mm)
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-10

relation of incident position to center of gravity

e Yoy = 2.8 55800 (01315 )
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069 00000008GeVOODODOOOODDODOOODODODOODOODODDODOOODODODOOOO
00 (mm) 00000000 (mm)0000000000000 BLIIXUOODOOOOOOOOO
000 (6.10) 0000000000000 0O0O0OO(BL11XU,’98.12)
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99/07/18 12.11

deposit energy (Gev)

insident position mm (distance from center)

0 6.10: 2cmx2cmx20cm 0 PWO9D (00 0000000000)0000000000000
0000000000000000000000000mmO000000030mmO00000000
0000(EGS40000000)

ge30000bopnuooboooboobonooobobobooboobobboboobon
gobodbodbibd2emx2em 0000000 3x3000 9000000000000 0O0O0O
gooboboooonD -1oem< z,y <10em 00000000000 DOOOOODODODOOOOO
gooopwOOOOODODOOOODODDOOOD K, OOOODDOOODOOODOOOOODOO
goobooogelooonon

gboboobooooooboobobobboobbobboobooboboobuooboon
goboobogobooobobobbooboobbobboobboobooooon

061100000000D00000000O0DOOO0O0ODO 8GeVODO-30mm OO0 30mm 000
gobooboopoboobooobobobbooboobbooboooooobooboooo
goboobobooboobe3bbobooboboooobobobonboobobboboon
gooond

Kl
Il

A tan (B (#pea1 +10) =10 — 30 < Zyea; < —10 (6.14)
A tan™ (B’ (pea1 — 10) + 10 10 < pea1 < 30 (6.15)

Kl
|

gellboobooopbboobobobobonobooboobobd

gbooboobooboooboobbobboboboobbobboobooobooobd

Tnominal = 2.6267tan{0.15776(Z + 10)} — 10 (6.16)
Tnominal = 7.605 tan1(0.3824%) (6.17)
Tnominal = 2.6267tan{0.15776(z — 10)} 4 10 (6.18)

goboodnoel120000
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99/07/18 11.25
PWO3*3 8GeV photon

30

center of gravity(mm)
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99/07/18 13.28
position conversion function (PWO 3x3)
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6.4.2 00000

BL11XUDOUODO BL46XU DO ooooooooooooog 6130000
gboboobuooooboobooooon

~ m02

000000000000000000008GeVOIDUIDODOODDOOOODDO 63.9(urad) O
oo e6.13000XY-sltODOO0O0O 3. M9mme O O0DDOODOOODOOOOO0ODOOOODOOO
0000000000000000000XY-slit000 (IxImm?)0000000000000
ooooboobobooooXyslitboooooooooooooogooooooboooogobog
0000[-1,1]00000000000 ¢200

o2 :ﬁﬂfig (6.20)
- ]\}@wé(1+%)(2+%) (6.21)
1
= 2 (6.22)
o = % ~ 0.577 (6.23)

OoooooXy-slitoDoooooooooD o O O0O0O0OO £0bmmO000000O00OO0
god

oslit = 0.577 x 0.5(mm) = 0.289 (mm) (6.24)
oooopPwWOODOODOODODO 6130000
Obeam (ID) = 0.344(mm)

0 XY-slitlxlmm? 00 000000000000000000000000000000000
goboobogoboobooboboboobbobboboboboobbooboood

0.332mm < opeam < 0.366mm

gobooboopoboobooobobobbooboboobboobooooooboobooonoo
pPpwoOODOOOODOODODOOO

Tbeam = 0.345 = 0.008(mm) (6.25)
0000

00000 BL11XU('98.12) 0 00 0000000000000 0000 OO BL46XU(’99.3)0
BL11XU(’99.6) 000000000000 64000000
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BL11XU
16540 m
XYslit
1D 1%m
[
straight section ? PWO
29664 m
35-350m
(2)35.530 m
BL46XU
16540 m
XYslit
ID 1%m
o
straight secftion ? = PWO
29664 m

06.13:03000000000000000000000000000000XY-Slit000 PWO
000000 (0)BLIIXUDOOO (°98.12)(’99.6)0000 (2) 0 (°99.6) 00000000000
00000 (0)BL46XU(99.3) 00000000
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Beam line ID-XYslit(m) | ID-PWO(m) | BeamSize at PWO(mm) | up(mm) | down(mm)
BL11XU(’98.12) 29.664 35.350 0.345+0.009 0.332 0.366
BL46XU(’99.3) 29.664 34.170 0.3331+0.008 0.323 0.350
BL11XU(’99.6) 29.664 35.530 0.347+0.010 0.334 0.368

0 6.4: XYslit Ixlmm? 00 PWOODOOOODOO0OO0DDO0O00DO0O000O0ODIDODOOODOO
ooobbooooboboooobooboboooooobotwp bbb downDoooooo g

goboobooboboobboobobobboobbobboobooooon
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gobooboooobooooo

06140000 6.1500BL11XU('99.6) 0000 XY-slit 0 0000 Ixlmm20000000
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Jgbs = Jgeam + J123WO (6'26)
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goooooon

_ 2 2
9PWO = \/O9obs ~ Theam (6‘27)
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0000000000000000 o, 00000000 (627)000000000000000
000000000 e6.600 680000

000000000000 0000000000000000000000000000000
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0000000000000000000p, 00000000000000000 1//E(GeV) O
ooooo

00000000000000000000000000 »0,000000000000000
0000000000000 0000000000000000000O000000

2

o0 10000000000 ouoo 20000doooooooooooa
0000000000000 00O00000O0O00O00UDO0DO0O00DO0 eg/EOO0OODOOOO
oddooooouododouoooobooboodoooooooooooooooon
BL11XU(’99.6) 0 0 0000000000000 0DO0OODO0O0OO0O0O0O0O 6.180000a,b,cO
ooon

‘ a b

x | 2.699+0.005 0.50240.006

y | 2.5904+0.004 0.40740.007

00000 1000000000000BL11XU((’99.6)00 0000000000000 PWOO
gobodobogobooobbooboboobbonon

2
2.699 =+ 0.
02 = (2:699 + 0.005) + (0.502 % 0.006)? (6.29)
E(GeV)
2
) (2.590 + 0.004) )
- (= 0.407 + 0.007 6.30
o2 ( Pt ) (6.30)
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~ energy 1GeV 2GeV 3GeV 4GeV
oz(mm) || 2.67+0.08 | 1.92+0.04 | 1.59+0.02 | 1.38+0.01
ay(mm) 2.61+0.03 | 1.874+0.04 | 1.5440.02 | 1.35+0.01
~ energy 5GeV 6GeV 7GeV 8GeV
oz(mm) || 1.26+0.01 | 1.14+0.01 | 1.06+0.01 | 1.03+0.01
ay(mm) 1.2240.03 | 1.11+£0.02 | 1.05+0.02 | 1.01+£0.03

0650000000000 PWOOODOOOOODODDODOOOODODOOO 2ywODOOOO
god

000000 BL1IXU(98.12) 000 BL46XU(99.3) 000 0000000000000000
BL11XU(’98.12) 00 0 00 p.150 0 0 BL46XU(’98.3) 00000 p.151 0000

0000000000000000000000000000000000000000000
0000000000 0000 BL11XU('98.12)0BL46XU(’98.3)0BL11XU(’99.6) 00 0000
00000000000000000006500000000006.2800000

2

o2 = (ngE%%§¥§$2> + (0.38 £ 0.04)? (6.31)
2

oy = (%) + (0.38 +0.05)? (6.32)
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~ energy 2GeV 3GeV 4GeV
Obeam (MM 0.345+0.009 | 0.34540.009 | 0.345+0.009
Oobs (Mm) 1.906+0.005 | 1.609+0.002 | 1.414+0.001
opwo(mm) 1.8754+0.005 | 1.572+0.003 | 1.37140.002
~ energy 5GeV 6GeV 7GeV 8GeV
Obeam (mm) || 0.3454+0.009 | 0.345+0.009 | 0.345+0.009 | 0.345+0.009
Oobs (Mm) 1.278+0.001 | 1.186+0.001 | 1.117+0.001 | 1.074+0.001
opwo(mm) || 1.231+0.003 | 1.135+0.003 | 1.062+0.003 | 1.017+0.003
~ energy 2GeV 3GeV 4GeV
Obeam (MM 0.345+0.009 | 0.34540.009 | 0.345+0.009
Oobs (Mm) 1.860+0.002 | 1.561+0.003 | 1.38440.002
opwo(mm) 1.828+0.003 | 1.522+0.004 | 1.340+0.003
~ energy 5GeV 6GeV 7GeV 8GeV
Obeam (mm) || 0.3454+0.009 | 0.345+0.009 | 0.345+0.009 | 0.345+0.009
Oobs (Mm) 1.236+0.002 | 1.143+0.002 | 1.087+0.004 | 1.035+0.002
opwo(mm) || 1.187+0.003 | 1.090+0.004 | 1.031+£0.005 | 0.976+0.004

066 0000000000PWOOOOOO00O0000000O0O0O0OOONOO zy00000
000 (BL11XU,98.12)

PWO Y resolution at center

PWO X resolution at center

Chi2/ndf =43.09/5 Cchi2/ndf =57.12/5

a = 254+ 0006237

a  =2613+ 0.006791

b =0.4055 +-0.009323

b =03739 +- 001043

position resolution (mm)
N
(4]
T

position resolution (mm)
N
(611

N <

— T
N <

— T

1.5

0.5 - 0.5

0 1 2 3 4 5 6 7 8 9
photon energy(GeV)

0o 1 2 3 4 5 6 7 8 9
photon energy(GeV)

06.16: 000000000000 00000000000O0O0O0000 66000000000
0000 (6.28) 0000 (BL11XU,98.12)
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~ energy 1GeV 2GeV 3GeV 4GeV
Obeam (Mmm) || 0.3334+0.009 | 0.333+0.009 | 0.333+0.009 | 0.333+0.009
Oobs (Mm) 2.7404+0.014 | 1.98640.003 | 1.64440.006 | 1.43340.004
opwo(mm) || 2.720+0.014 | 1.958+0.003 | 1.610+0.006 | 1.394+0.005
~ energy 5GeV 6GeV 7GeV 8GeV
Obeam (mm) || 0.3334+0.009 | 0.333+0.009 | 0.333+0.009 | 0.333+0.009
Oobs (Mm) 1.302+0.003 | 1.197+0.004 | 1.122+0.009 | 1.100£0.007
opwo(mm) || 1.259+0.004 | 1.150+0.005 | 1.071£0.010 | 1.04840.008
~ energy 1GeV 2GeV 3GeV 4GeV
Obeam (Mmm) || 0.3334+0.009 | 0.333+0.009 | 0.333+0.009 | 0.333+0.009
Oobs(mm) || 2.660+0.005 | 1.938+0.009 | 1.594+0.009 | 1.40140.007
opwo(mm) || 2.639+0.005 | 1.909+0.009 | 1.559+0.009 | 1.361+0.007
~ energy 5GeV 6GeV 7GeV 8GeV
Obeam (mm) || 0.3334+0.009 | 0.333+0.009 | 0.333+0.009 | 0.333+0.009
Oobs (Mm) 1.285+0.006 | 1.179+0.004 | 1.120+0.004 | 1.082+0.003
opwo(mm) || 1.241+0.007 | 1.131+0.005 | 1.069+0.005 | 1.029+0.004

151

0670000000000 PWOOODOOOOODODDODOOOODODOOO 2wOD0OOO
000 (BL46XU,’99.3)

PWO Y resolution at center

PWO X resolution at center

Chi2/ndf =26.44/6 Cchi2/ndf =27.7416

a  =2.603+ 0.005666

a  =2726+ 0.006807

b =0.4307 +-0.008817

b =03235+ 001682

position resolution (mm)
N
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position resolution (mm)
N
(611
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o .
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| R —TTT
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0 1 2 3 4 5 6 7 8 9
photon energy(GeV)

0o 1 2 3 4 5 6 7 8 9
photon energy(GeV)
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000 (6.28) 00 O O (BL46XU,’99.3)
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~ energy 1GeV 2GeV 3GeV 4GeV
Obeam (mm) || 0.34740.010 | 0.347+0.010 | 0.347+0.010 | 0.347+0.010
Oobs(mm) || 2.636+0.005 | 1.950+0.005 | 1.627+0.003 | 1.421+0.006
opwo(mm) || 2.613+0.005 | 1.919+0.004 | 1.590+0.007 | 1.378+0.006
~ energy 5GeV 6GeV 7GeV 8GeV
Obeam (mm) || 0.34740.010 | 0.347+0.010 | 0.347+0.010 | 0.347+0.010
Oobs (Mm) 1.29340.005 | 1.199+0.003 | 1.11340.002 | 1.08440.001
opwo(mm) || 1.246+0.004 | 1.148+0.004 | 1.058+0.003 | 1.027+0.003
~ energy 1GeV 2GeV 3GeV 4GeV
Obeam (mm) || 0.3474+0.010 | 0.347+0.010 | 0.347+0.010 | 0.347+0.010
Oobs(mm) || 2.613+0.006 | 1.917+0.001 | 1.586+0.003 | 1.392+0.002
opwo(mm) || 2.590+0.006 | 1.885+0.002 | 1.548+0.004 | 1.348+0.003
~ energy 5GeV 6GeV 7GeV 8GeV
Obeam (mm) || 0.34740.010 | 0.347+0.010 | 0.347+0.010 | 0.347+0.010
Oobs (Mm) 1.273+0.002 | 1.170+0.002 | 1.110+0.001 | 1.084+0.001
opwo(mm) || 1.225+0.004 | 1.117+0.004 | 1.054+0.003 | 1.027+0.004

068 0000000000 PWOOODOOOOODODDODOOOODODOOO 2wOD0OOO
000 (BL11XU,’99.6)

PWO Y resolution at center

PWO X resolution at center

Chi2/ndf =104.5/6 Cchi2/ndf=117.5/6

a  =2699+ 0.004841 a =259+ 0003973

b =0.4068 +-0.007308

b =05024 +-0.006139
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position resolution (mm)
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2GeV
position (mm) Omm lmm 3mm 5mm Tmm 9mm
Obeam (MMm) 0.345+0.009 | 0.345£0.009 | 0.34540.009 | 0.34540.009 | 0.345+0.009
Oobs (Mm) 1.860+0.002 | 1.86640.003 | 1.808+0.006 | 1.704+0.004 | 1.33240.003 -
T pwo (M) 1.82840.003 | 1.8344+0.003 | 1.775+0.006 | 1.669+0.004 | 1.28740.004 -
3GeV
position (mm) Omm lmm 3mm 5mm Tmm 9mm
Obeam (MMm) 0.345+0.009 | 0.345£0.009 | 0.34540.009 | 0.34540.009 | 0.345+0.009 -
Oobs (Mm) 1.561£0.003 | 1.56040.003 | 1.5344+0.005 | 1.440+0.003 | 1.12640.005 -
T pwo (M) 1.52240.004 | 1.52140.004 | 1.495+0.006 | 1.398+0.004 | 1.07240.006 -
4GeV
position (mm) Omm lmm 3mm 5mm Tmm 9mm
Obeam (MMm) 0.345+0.009 | 0.345£0.009 | 0.34540.009 | 0.34540.009 | 0.34540.009 | 0.34540.009
Tobs (Mm) 1.38440.002 | 1.3684+0.002 | 1.343+0.005 | 1.249+0.005 | 0.99540.005 | 0.596+0.004
T pwo (M) 1.340£0.003 | 1.32440.003 | 1.298+0.006 | 1.200£0.006 | 0.9334+0.006 | 0.486+0.008
5GeV
position (mm) Omm 1lmm 3mm 5mm Tmm 9mm
Obeam (MMm) 0.345+0.009 | 0.345£0.009 | 0.34540.009 | 0.3454+0.009 | 0.34540.009 | 0.34540.009
Tobs (Im) 1.236+0.002 | 1.24140.006 | 1.208+0.003 | 1.111£0.006 | 0.89140.006 | 0.563+0.004
T pwo (M) 1.18740.003 | 1.19240.007 | 1.158+0.004 | 1.056+£0.007 | 0.82140.008 | 0.445+0.009
6GeV
position (mm) Omm 1lmm 3mm 5mm Tmm 9mm
Obeam (MMm) 0.345+0.009 | 0.345£0.009 | 0.34540.009 | 0.34540.009 | 0.34540.009 | 0.34540.009
Tobs (Im) 1.14340.002 | 1.14740.006 | 1.126+0.006 | 1.044+0.006 | 0.82140.006 | 0.538+0.004
T pwo (M) 1.090£0.004 | 1.09440.007 | 1.072+0.007 | 0.985£0.007 | 0.7454+0.008 | 0.413+0.009
7GeV
position (mm) Omm 1lmm 3mm 5mm Tmm 9mm
Obeam (MMm) 0.345+0.009 | 0.345£0.009 | 0.34540.009 | 0.34540.009 | 0.34540.009 | 0.3454+0.009
Tobs (Im) 1.087£0.004 | 1.07840.003 | 1.056+0.007 | 0.939+0.004 | 0.75140.005 | 0.508+0.002
T pwo (M) 1.031£0.005 | 1.02140.004 | 0.998+0.008 | 0.873£0.006 | 0.66740.007 | 0.373+0.009
8GeV
position (mm) Omm 1lmm 3mm 5mm Tmm 9mm
Obeam (MMm) 0.345+0.009 | 0.345£0.009 | 0.34540.009 | 0.34540.009 | 0.34540.009 | 0.34540.009
Tobs (Mm) 1.035£0.002 | 1.0314+0.003 | 1.001+0.003 | 0.876+£0.006 | 0.6784+0.005 | 0.430+0.003
T pwo (M) 0.976+0.004 | 0.972£0.005 | 0.94040.005 | 0.805%0.008 | 0.584+0.008 | 0.2574+0.013

069 000000000 yOOOPWOOODODOODODOODOOODOODODOODODOODO 2GeV
Smm 00 0000000000000000000
0000000000000000000000000000 (BL11XU,’98.12)

00 8GeV O OIODOO2GeVOODO 3GeV O




164
E 25
é L
s 2GeV
s I
= 2
8 [ oo
= 0
s
§ 1,':7
& [ .
1t
05
0 2 8 10
position(mm)
E 25
é L
s 4GeV
s I
3T
= i
s
.d—l 1.E
1]
S [ & 8
1t s
: [ )
05" o
0 2 8 10

position(mm)

060 PWODODOOODOOO

E 25
é L
s T 3GeV
2 T
3T
= i
s o
.d—l 1.E
g1 s
o L
1 8
05
4 6 g8 10
position(mm)
E 25
é L
s T 5GeV
2 I
3T
= i
o r
=15
o
o L
C o}
1 o
r [ ]
L O
iy °
0. | (@]
4 6 8 10

position(mm)

0628 000000000 2GeV,3GeV,4GeV,5GeV IO 00 PWOOODOOOOODOOOO
00000000000000000 00,0000 0 0000000000000 PWOODOD

00000 opwo



6.4. PWOOODODOODOOOO 165

€25 €25
E T ETT
S I 6GeV s 7GeV
R =R
c c
2 S
15 15
o o
o o
. s 8 8 . 8.8 e
g
[ ]
0 °
0
0.5 * 0.5 °
0 o
0 2 4 6 8 10 0 2 4 6 8 10
position(mm) position(mm)
€25
é L
S I 8 GeV
s |
[
c
o
15
o
o
1 8 [ ] Py
O 6 °
3
[ ]
i )
0. [ ]
o
0 2 4 6 8 10

position(mm)

0 629: 000000 D0O0 6GeV,7GeV,8GeVI OO0 PWOO O DO OODOOOODODOOODO
e00000000000 ogsdo0o0 o, 1000000000000 PWOODOODOOODODO

OPWO






167

070 Lead/SCIFI sampling calorimeter

00000000 0DO0O000O00DO0O000O00 ¢00OD0ODO Primakef 00O0O00OO0O0O0OOO
gobooboooobooobooobogd

gbobooboooooobooboboboboobbobboobooboboobooboon
gobooobobobbobooboobbooboooboobobooboobbooboooo
googoo

000000000000000000000000 (Lead/SCIFI) 0000000006 OO
00000 30°00 100°00000 ¢ 00000000000000000000000000
00D0O000208x(str)000000

0000000000000 6000 ¢000010°00000000000600 30°00 40°
000 Type B-310 3600000 Type B-400 Type B-7000000 360000 80°0 0 90°
000090°00 100°00000000000000000000000000 TypeB-800 72
000O02200000000000 (0 7.1)

Type B-3 B-4 B-5 B-6 B-7 B-8
f Region 30°~40° | 40°~50° | 50°~60° | 60°~70° | 70°~80° | 80°~90°, 90°~100°
Number of detector 36 36 36 36 36 72
Volume(cm3) 704.47 870.17 1010.01 | 1119.39 | 1194.56 1232.82
Weight (kg) 3.23 3.99 4.63 5.13 5.47 5.65
PMT H3178-61 | H7195 H7195 H7195 H7195 H7195
PMT Size(inch) 11 2 2 2 2 2

00000000000000000000000000200000000000000000
000 Lead/SCIFID O 0D O0D0O0O0OOOOOO300mm 0000000000000 OOOOO
220mm) 0000000 13.7Xo0000

O0000000000000Lead/SCIFIDOO00OD0OOO0OODODO 1.2ton0000

MType B-300000000BOBackward 00030000 30°000000

D0000000000000000000000D000000000000000000000000000000




0 70 Lead/SCIFI sampling calorimeter

Backward Detector Configuration
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170 0 70 Lead/SCIFI sampling calorimeter
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7.1.

goood

Polar angle for each unit vector (degree)

0, 30.000 6, 29.906 6. 30.000

62 40.000 0, 39.892 6 40.000

ba  0.000 & 5.000 ¢, 10.000

¢a  0.000 ¢, 5.000 ¢; 10.000

0, 34.899 ¢, 5.000

Length (mm)

Oa 301429 Ob 301.143 Oc 301.429
Od 301.617 Oe 301.143 Of 301.617
OA 522477 OB 521.981 OC 522477
OD 522.802 OFE 521.981 OF 522.802
aA  221.048 bB 220.838 cC 221.048
dD  221.186 eE 220.838 fEF 221.186
a¢ 26271 cf 52559 be 52.424
fd 33795 da 52.559
AC 45537 CF 91.103 BE  90.869
FD 58578 DA 91.103

Area S(cm?)

Front face(acfd)

15.745

Rear Face(ACFD) 47.304

Volume V and Weight W

v
w

704.47(cm?)

3.23(kg)

07100000 TypeB-30OUODOODOODO
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172 0 70 Lead/SCIFI sampling calorimeter

Polar angle for each unit vector (degree)

6, 40.000 6, 39.892 6, 40.000
62 50.000 0, 49.892 6y 50.000
bo 0.000 ¢ 5.000 ¢, 10.000
¢a  0.000 ¢, 5.000 ¢; 10.000
0, 44.892 ¢, 5.000

Length (mm)

Oa 301.620 Ob 301.146 Oc 301.620
Od 301819 Oe 301.146 Of 301.819
OA 522.807 OB 521.986 OC 522.807
OD 523.154 OF 521.98 OF 523.154

aA  221.188 bB 220.840 cC 221.188
dD 221.344 eE 220.840 fF 221.334

33.795 of 52594 Dbe  52.493
40.302 da  52.594
AC 58578 CF 91.162 BE 90.988
FD 69.857 DA 91.162

zl &
1

Area S(cm?)

Front face(acfd) 19.448 Rear Face(ACFD) 58.430

Volume V and Weight W

V= 870.17(cm?)
W o= 3.99(ke)

07200000 TypeB4OUODOODOODO
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goood

Polar angle for each unit vector (degree)

0, 50.000 6, 49.892 6. 50.000

62 60.000 0, 59.905 6f 60.000

ba  0.000 & 5.000 ¢, 10.000

¢a  0.000 ¢, 5.000 ¢; 10.000

0, 54.899 ¢, 5.000

Length (mm)

Oa 301.822 Ob 301.149 Oc 301.822
Od 302.010 Oe 301.149 Of 302.010
OA 523.159 OB 521.991 OC 523.159
OD 523.485 OF 521.991 OF 523.485
aA  221.336 bB 220.843 cC 221.336
dD 221474 eE 220.843 fF 221.474
ac 40302 cf 52.628 be 52.561
fd 45591 da  52.628
AC 69.858 CF 91.222 BE 91.106
FD 79.024 DA 91.222

Area S(cm?)

Front face(acfd)

22.573 Rear Face(ACFD) 67.820

Volume V and Weight W

v
w

1010.01(cm?)

4.63(kg)

07300000 TypeB-5000000O
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174 0 70 Lead/SCIFI sampling calorimeter

Polar angle for each unit vector (degree)

6, 60.000 6, 59.905 6, 60.000
6s 70.000 6, 69.930 6 70.000
bo 0.000 ¢ 5.000 ¢, 10.000
¢a  0.000 ¢, 5.000 ¢; 10.000
0, 64918 ¢, 5.000

Length (mm)

Oa 302.013 Ob 301.152 Oc¢ 302.013
Od 302.167 Oe 301.152 Of 302.167
OA 523480 OB 521.996 OC 523.489
OD 523.756 OF 521.996 OF 523.756

aA 221476 bB 220.844 cC 221.476
dD 221589 eFE 220.844 fE  221.589

45591 cf 52.658 be 52.622
49.495 da  52.658
AC 79.025 CF 91274 BE 91.211
FD 85791 DA 91.274

zl &
1

Area S(cm?)

Front face(acfd) 25.018 Rear Face(ACFD) 75.165

Volume V and Weight W

V. = 1119.39(cm?)
W = 5.13(kg)

07400000 TypeB-6O0ODOODOODO
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goood

Polar angle for each unit vector (degree)

0, 70.000 6, 69.930 6. 70.000

62 80.000 0, 79.963 6 80.000

ba  0.000 & 5.000 ¢, 10.000

¢a  0.000 ¢, 5.000 ¢; 10.000

0, 74946 ¢, 5.000

Length (mm)

Oa 302.169 Ob 301.154 Oc¢ 302.169
Od 302269 Oe 301.154 Of 302.269
OA 523.759 OB 521.999 OC 523.759
OD 523.933 OF 521.999 OF 523.933
aA 221590 bB 220.846 cC  221.590
dD  221.664 eE 220.846 fF 221.664
ac 49495 cf 52.680 be 52.667
fd 51.888 da  52.680
AC 85791 CF 91.313 BE 91.289
FD 89.940 DA 91.313

Area S(cm?)

Front face(acfd)

26.698 Rear Face(ACFD) 80.212

Volume V and Weight W

v
w

1194.56(cm?)

5.47(kg)

O75: 00000 TypeB-7rO00Qoonogn
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176 0 70 Lead/SCIFI sampling calorimeter

Polar angle for each unit vector (degree)

6, 80.000 6, 79.693 6. 80.000
62 90.000 6, 90.000 6 90.000
bo 0.000 ¢ 5.000 ¢, 10.000
¢a  0.000 ¢, 5.000 ¢; 10.000
0, 84981 ¢, 5.000

Length (mm)

Oa 302.270 Ob 301.155 Oc 302.270
Od 302.305 Oe 301.155 Of 302.305
OA 523935 OB 522.000 OC 523.935
OD 523.995 OF 522.0001 OF 523.995

ah 221.665 bDB 220.847 cC 221.665
dD  221.690 eE 220.847 fE  221.690

51.889 cf 52.692 be 52.691
52.605 da  52.691
AC 89940 CF 91.333 BE 91.330
FD 91.338 DA 91.333

zl &
1

Area S(cm?)

Front face(acfd) 27.553 Rear Face(ACFD) 82.781

Volume V and Weight W

Vo = 1232.82(cm?)
W = 5.65(kg)

O76:00000 TypeB8OUODOODOODO
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TYPE B-3

A e

58.6 33.8 —I— 26.3 45.5

69.9 40.3 —I— 33.8 58.6

0 73: 0000000 (TYPE B-3,TYPE B-4)
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TYPE B-5

=71,

79.0 45.6 —I— 40.3 69

| 2 | |

TYPE B-6

1T

85.8 49.5 + 45.6 79.0
l 91.2 J
Js

0 74: 0000000 (TYPE B-5,TYPE B-6)
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TYPE B-7

lt——————————— 527 ——— {

89.9 51.9 —I— 49.5 85.8

o <

<>

.Y

91.3

TYPE B-8

l————————————— 527 ——————————

91.3 52.7 —I— 51.9 89.9

.
R4 7

Q—)
T’)
RS

P

L
-

0750000000 (TYPE B-7,TYPE B-8)
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Geometry for Ray Trace Simulations in Scintillating Fiber

NOT TO SCALE !

Optical Cement
n=1.56

20 110

\ Acryl Light-Guide

'/(//
/Z//j’ n=1.49

B Fiber Core n=1.59 ///
///

A

Fiber Clad
n=1.492

Equal Distribution of Light Source
(isotropical emittion)

Impact Plane
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Fiber Tilt Angle 0° With Optical Cement
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:0/01/04 10.33
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Fiber Tilt Angle 0° With Optical Cement (mm)
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TYPE B-3 Lightguide L=25cm(Conical Region)
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goboooooo
gboboobuoooooobooboboboboobbobboobooboboobooooon
O00000D0O0O0DOOO00O0OORMSOOOODOODO 25emO0O000O

‘ Average Light Collection ‘ RMS
Type B-3 0.577 0.061
Type B-8 0.622 0.074
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Detector Type | Lightguide frontface area | PMT Cathod area | S'/S
S(cm?) S’(cm?)
B-3 47.3 9.08 0.192
B-4 58.4 16.6 0.284
B-5 67.8 16.6 0.245
B-6 75.2 16.6 0.221
B-7 80.2 16.6 0.207
B-8 82.8 16.6 0.200
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TypeB-3 h
Nent = 2982
Flength of conically shaped region 25cm | Mean =0.5766
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Lightguide Transmission Ratio
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Transmission Ratio
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Detector Type | Light Collection Ratio Light Collection Ratio
for Lightguide (%) | for Fiber & Lightguide(%)
B-3 57.8 2.28
B-4 74.9 2.95
B-5 70.2 2.77
B-6 66.5 2.62
B-7 64.0 2.52
B-8 62.8 2.47
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o Mass (MeV/c?) | Acceptance (%) | Yield (events/day)
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o Mass (MeV/c?) | Acceptance (%) | Yield (events/day)
280-350 50.4 450
350-450 63.2 260
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550-650 12 ~2
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