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p 3.1: CEBAF �

B

�����

���

����r [14], [15], [16]

BeamEnergy 0.8- 6 GeV
BeamCurrent < 180� A/Hall
Normalized rmsEmittance 1 mm� mrad
Repetition Rate 499MHz/Hall
ChargeperBunch < 0.4pC
Extracted rmsEnergy Spread < 10� 4

Transverse rmsBeamSize < 100� m
Longtudinal rmsBeamSize 60(200)� m(fsec)
BeamrmsAngularSpread 0.1/

BeamPosition < 100� m
BeamHalo(HallB) < 2� 10� 6(6mm,5nA)
BeamScraping < 1

HMS

SOS
G0

High resolution
Kaon Spectrometer
(HKS)

Enge
spectrometer

Beam line

Jefferson Lab
Hall C

Beam dump

10 feet

7

3.2: HallC ��x HKS 	 ENGE 
���
�����������x������������#x9y! ( "$##{ ) G0,SOS,HMS %!&('�)

' Hall-C *,+,-�x$
���
����.�/����021435	 SOS,HMS % E89-001 6872*:98;�<�=!>@?A'@B:C
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H KSENGE

Spl i t ter
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3.3: HKS 	 ENGE 
 �@
�� �����!��x�������������xzy$ .C

7

3.4: HallC ��x HKS 	 ENGE 
 �@
����.�/���Ux������������#x

�����

B "$#�{$C
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3.2 Splitter
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3.3 Enge +-,/. 0*1325476
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p 3.2: ENGE
�#�GF

C��

central momentum 283MeV/c
solidangle acceptance 1.6msr
Horizontal acceptance 25mrad

Verticalacceptance 20mrad
total length � 5 m

momentum bite � 20 %

3.3.2 Tilt H
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EngeDrift Chamber(EDC)
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(EDC)
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Xip 3.3 ˜�s�� [12] \
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K

[

2002 ;G˜�™)E�W
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•

f L�NžK EDC
F
‹

‹

��	�c�d)b�Ÿ)rRX�p 3.4 ˜%s

� [12] \
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3.5: j&k�l

S
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���G˜

$�%Mg

K�…�‡

B#S
F�m&n:F#o
p

œ

`

�

[14] \ 30� A
F

1.8GeV
B�S

� X

12C ���&˜���P e�K��

F

j#kLl

S
F����
	

(1/100 ˜ prescale)
[

M#N&O&P�˜

$��

e�K

B�S
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[
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‡

B�S

Tilt c 7.5� q

` r�
 S/N t

f

W�u&˜

v�w

L N���T
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NGK%\�K��]e
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S
F

rate C 1/100 ˜ prescale L9N
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FoM(Figureof Merit) C S/N1=2
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� LzN
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�
�

LzN:K�� T�•
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•���\

p 3.3: ENGEDrift Chamber(EDC)
F�–#—

\

e� ective area 100cm� 12cm� 32cm
layernumber 10(xx',uu',xx 'vv' ,xx')

distanceof layerpair 7.5cm
cell size 0.5cm

angleof u,u',v,v' for x,x' � 30�

window matterial Aluminized Myler(12.5� mt)
anodewire matterial W-Au coated(20� m� )

Cathodewire matterial Al-Au coated(80� m� )
Ampli�er discreminator NanometricN277L

number of reading channel xx'=672ch,uu'=213ch,vv'=213ch
total 1098ch

anodewire tension 50gw
anodewire tension 90gw
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p 3.4: EDC
F

b�Ÿ<r6\ 2002 ;�˜�™<E�W

F�š&›#œ

(LNS) •

•

fML9N{K

œ F

[12] \

position resolution(horizontal:x) � = 86 � m
position resolution(vertical:y) � = 210� m

anguler resolution(horizontal:x') � = 0.7mrad
anguler resolution(vertical:y') � = 2.8mrad

EngeHodescope(EHOD)
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“ (EHOD)
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X/p 3.5 ˜�sL� [12] \ EHOD
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p 3.5: EHOD
F�–#—

[12] \

name e� ective area[cm] PMT(Hamamatsu) etc.

EHOD1 100� 12 � 1 H6612� 50 25segments
EHOD2 100� 12 � 1 H6612� 50 25segments

3.4 HKS + , . 0*13254/6
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p 3.6: HKS
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[13] [14] \

Q1polelength 84cm
Q1boreradious 12cm
Q1 �eld gradiant -5.78T/m

Q2polelength 60cm
Q2boreradious 12cm
Q2 �eld gradiant 3.40T/m

Dipolepolelength 156cm
Dipolepolegapheight 20cm
Diple �eld 1.53T
Dispersion 3.6cm/%
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3.7: HKS
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G�
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[13]  

name sensitivearea[cm] etc.

Drift Chamber
HDC1 90 � 30 � 2 xx',uu'(+30� ),vv' (-30� ),

5mmdrift distance,� =150� m
HDC2 105� 30 � 2 xx',uu'(+30� ),vv' (-30� ),

5mmdrift distance,� =150� m

TOFscintillator hodoscope
HTOF1X 125� 30 � 2 7.5W � 17segments
HTOF1Y 125� 30 � 2 3.5H � 9segments
HTOF2X 170� 30 � 2 9.5W � 18segments

Aerogel Cherenkov counter(n=1.055hydrophobicaerogel)
HAC1 135� 40 � 30 20W � 7segments
HAC2 135� 40 � 30 20W � 7segments
HAC3 135� 40 � 30 20W � 7segments

WaterCherenkov counter(n=1.33waterw/ WLS)
HWC1 185� 35 � 8 15.6W � 12segments
HWC2 185� 35 � 8 15.6W � 12segments
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3.8: HTOF1X2X
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_ 3.9: HKS 
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a

central momentum 1.2GeV/c
momentumacceptance � 12.5%
momentumresolution 2� 10� 4 (FWHM)

solidangle 16 msr(w/ splitter)
kaondetectionangle Horizontal:7� (1� -13� )
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3. EventRecoder(ER)
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1 cm

Si Be CH C BeO2
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FastRasterSystem
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ARCOVE ARC SECTI ON
I NSI DE HALL C
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4.2.3 BCM(Beam Curr ent Monitor)
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6.1.1 EPC(Electro Production Code)
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6.1: Geant3
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p[GeV=c]/� [mrad] 50mrad 100mrad 150mrad 200mrad 250mrad
(25-75) (75-125) (125-175) (175-225) (225-275)

0.90-0.925 0. 0. 0. 0. 0.

0.925-0.95 0. 0. 0. 0. 0.

0.95-0.975 0. 0. 0. 0. 0.

0.975-1.0 0. 0. 0.353 0. 0.

1.0-1.025 0. 0.176 1.91 0. 0.

1.025-1.05 0. 2.21 3.14 0. 0.

1.05-1.075 0.147 5.22 4.06 0. 0.

1.075-1.1 1.78 8.45 5.68 0. 0.

1.1-1.125 2.15 6.46 5.88 0.108 0.

1.125-1.15 1.84 5.64 6.23 0.404 0.

1.15-1.175 1.58 6.87 5.82 0.622 0.

1.175-1.2 1.52 5.17 7.00 0.993 0.

1.2-1.225 1.32 4.84 7.23 1.16 0.

1.225-1.25 1.14 4.72 8.17 1.33 0.

1.25-1.275 0.981 4.35 8.21 1.76 0.

1.275-1.3 0.822 4.22 8.35 2.00 0.

1.3-1.325 0.450 3.69 8.04 2.39 0.

1.325-1.35 0.323 2.77 7.25 2.73 0.

1.35-1.375 0. 0. 0.859 0.255 0.

1.375-1.4 0. 0. 0. 0. 0.
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� + decayfactor : f� decay
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A.1: 10B º�»^x

o�"

r�#^x

¼

0�M�¿ w

¼

0�u�! ��! �

o o����

#

o�"

r�#

� C g/cm3 J/g�K cm2/sec W/m�K
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_ A.2.1 0'�#������O�	(G'Ž E01-011 �#��O�0

10B d/e�0 No.1 ‡ No.2 D"h��*7�E.F$4

28Si 0

No.A -���-�DN)*E�ˆ�?�Ž

_ A.2: 10;11B, 28Si ���	��
���
����������

target average[mm] � [� 10� 2mm] � [� 10� 2mm]
10B

No.1 0.259 +0.671/-1.03 0.413
No.2 0.270 +2.14/-1.20 0.868
No.3 0.248 +1.03/-1.39 0.618
No.4 0.264 +2.13/-1.07 0.703

11B

No.1 0.248 +1.31/-0.907 1.10
No.2 0.253 +1.21/-0.935 0.759
No.3 0.246 +1.34/-2.18 0.884
No.4 0.252 +2.57/-1.33 1.01

28Si

No.A(65mg/cm2) 0.524 +0.647/-0.353 0.290
No.B(48mg/cm2) 0.375 +0.681/-1.20 0.482
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_ A.3: ���������
	 �����A
���
����������

target average[mm] � [mm] � [mm]

polyethylene(3mmt) 2.88 +0.09/-0.06 0.0449
2.94 +0.06/-0.06 0.0389

polyethylene(5mmt) 4.94 +0.10/-0.10 0.0467
4.95 +0.05/-0.04 0.0191
4.97 +0.23/-0.06 0.0474

polyethylene(7mmt) 7.04 +0.03/-0.03 0.0161
6.98 +0.11/-0.06 0.0400

target density[g/cm3] thickness[mm] purity[%] size[mm]

CH2(3mm) 0.92-0.95 2.89� 5.2% - 15� 15
2.94� 3.9% -

CH2(5mm) 4.94� 4.7% - 15� 15
4.95� 1.8% -
4.97� 5.8% -

CH2(7mm) 7.04� 8.5% - 15� 15
6.98� 2.4% -

6Li 0.46 3.56 >99.9 15� 15
7Li(natural) 0.54 3.50 92.41 15� 15

9Be 1.848 1.007� 0.005 100 15� 15
10B No.1 2.16 0.259� 3.3% 99.9? � � 10

No.2 0.270� 6.2% 99.9?
No.3 0.248� 4.9% 99.9?
No.4 0.264� 12% 99.9?

11B No.1 2.16? 0.248� 4.5% 99.9? � � 10
No.2 0.253� 4.2% 99.9?
No.3 0.246� 7.2% 99.9?
No.4 0.252� 7.7% 99.9?

12C(natural) 2.25 0.452� 0.005 98.93% 15� 15
28Si No.A ? 0.524� 1.7% 99.9? � � 15.4

No.B ? 0.375� 5.0% 99.9?(Russian)
No.C ? 0.608� 3.4% 99.9?
51V 5.96 0.1 99.7 15� 15
89Y 4.478 0.125� 10% 99.9 15� 15

_ A.4: 
��–���U��������� B,Si ���������
��� 
#� [mm] � �"!�#O
��%$
&�'�(�)+*,�.-�/�� 0�(O��12$
&

'�(�)�3 �54
& 6�7���8"9;:=<��?>�@A��B��Ÿ
	�U�U�C(�)�3 � V,Y �������C�CDFE5GAE58IH�JA� Goodfellow
B�� K%@�LAM NCO�&��

72



� �

B TOF � � + � � � � � � 	 
 � � 
 � � �

� � � � � � � � �

0

100

200

300

400

500

600

700

800

900

0 0.05 0.1 0.15 0.2 0.25 0.3

q (rad)

co
un

ts
/1

0m
ra

d

0

50

100

150

200

250

300

0 0.05 0.1 0.15 0.2 0.25 0.3

q (rad)

co
un

ts
/1

0m
ra

d

0

500

1000

1500

2000

2500

0 0.05 0.1 0.15 0.2 0.25 0.3

q (rad)

co
un

ts
/1

0m
ra

d

0

1

2

3

4

5

0 0.05 0.1 0.15 0.2 0.25 0.3

q (rad)

co
un

ts
/5

0m
ra

d

0

200

400

600

800

1000

1200

0 0.05 0.1 0.15 0.2 0.25 0.3

q (rad)

co
un

ts
/1

0m
ra

d

0

100

200

300

400

500

600

700

800

0 0.05 0.1 0.15 0.2 0.25 0.3

q (rad)

co
un

ts
/1

0m
ra

d

0

10

20

30

40

50

60

70

0 0.05 0.1 0.15 0.2 0.25 0.3

q (rad)

co
un

ts
/1

0m
ra

d

0

20

40

60

80

100

120

140

160

0 0.05 0.1 0.15 0.2 0.25 0.3

q (rad)

co
un

ts
/1

0m
ra

d

0

20

40

60

80

100

0 0.05 0.1 0.15 0.2 0.25 0.3

q (rad)

co
un

ts
/1

0m
ra

d

�

B.1: � ����� � + ���� "!$#&%('*),+

�.-,/0���21"3�465(798

 CH2, 6Li, 9Be,10B, 12C, 28Si, 51V, Pb :<;

�>="�?1

73



� �

C K+ � � � 
 � � �

� � � �

28Si �
	���
������ HKS singlearmrun � K+ �����������! �"$#�%

�$&('

 �)

�+*,�����.-!/10

2�354

��6,7

�

�,8!9 K+ �.�:�<;>=

2

�@?>ACB

�$&�D

"

� � ��E�F�� 3 G��

�IH�J

E$F

?(K5L

�

�

4CM

7

�

�.&�N�O��:P��+-,/�0

2�3$4>Q

B(R

��6!7

�TS5U,?(V

��W C.1 ��X�Y+N

W C.1: 3 G��

�ZH[J

E$F

"

4CM

7

�

Y
\(P��.-C/�0

2�354

��6,7

�TS5U

run# AC Npe
 WC Npe

57256 AC1 < 8 
 AC2 < 15 
 AC3< 14 WC1 > 30 
 WC2> 30

57926 AC1 < 8 
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59031 AC1 < 10 
 AC2 < 15 
 AC3< 10 WC1 > 21 
 WC2> 21

59449 AC1 < 10 
 AC2 < 15 
 AC3< 10 WC1 > 21 
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59584 AC1 < 10 
 AC2 < 15 
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� �

D HKS singlerun �

� � �

D.1 CH2

CH2 � HKS singletriggerrun ��G��������

S5U,?

W D.1 �	� ��
�� � oiN

W D.1: CH2 HKS single run � triger S5U
��� beamS�U

N

total charge current DAQ
runnumber trigger [� C] (average) prescalefactor prescale factor

[� A] (ps5)

57442 HKS 650.8 1.22 187.4 7
57443 HKS 616.3 1.42 187.4 7
57444 HKS 620.15 1.42 187.6 7
57445 HKS 629.3 1.24 187.6 7
57446 HKS 616.19 1.37 187.9 7
57447 HKS 620.42 1.42 187.6 7

D.2 6Li
6Li � HKS single trigger run �$G
�+�����

S�Ul?

W D.2 ��� ��
$� � oTN

W D.2: 6Li HKS single run � triger S�U���� beamS�U

N

total charge current DAQ
runnumber trigger [� C] (average) prescalefactor prescale factor

[� A] (ps5)

60238 HKS 14085.0 21.4 570 15
60804 HKS 16876.6 20.6 580.6 20
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D.3 12C
12C � HKS single trigger run �$G��+� ���

S5Ul?

W D.3 �	� � 
.� � oTN

W D.3: 12C HKS single run � triger S�U���� beamS�U

N

total charge current DAQ
runnumber trigger [� C] (average) prescalefactor prescale factor

[� A] (ps5)

57185 HKS 2238.109 29.6 197.3 17
57186 HKS 2494.580 29.2 197.0 17
57187 HKS 11209.62 23.2 196.6 20
57188 HKS 11134.82 28.4 196.8 20
57190 HKS 1522.48 17.4 194.1 10
57191 HKS 7226.343 15.1 193.8 10
57192 HKS 5.4775 1.56 187.5 10
57193 HKS 7135.48 16.7 193.5 10
58682 HKS 12017.85 24.9 570 15
58683 HKS 7534.002 24.8 570 120
59500 HKS 13171.26 26.0 570 10
59874 HKS 6426.324 5.68 570 3
59875 HKS 3772.51 12.9 570 5
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D.4 28Si
28Si � HKS singletrigger run �$G��+�����
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D.5 51V
51V � HKS single trigger run ��G��+�����

S�Ul?
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run b

W
������� ��
 �$N

D.6 89Y
89Y � HKS single trigger run ��G��+�����
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W D.4: 28Si HKS single run � triger S5U���� beamS�U

N

total charge current DAQ
runnumber trigger [� C] (average) prescalefactor prescalefactor

[� A] (ps5)

57252 HKS 3967.667 10.3 194.5 10
57253 HKS 3990.279 10.8 194.6 10
57254 HKS 758.2645 15.3 197.6 10
57255 HKS 948.913 14.5 378.1 10
57256 HKS 4470.718 14.5 379.5 10
57926 HKS 4834.888 11.4 570 20
57949 1X1Y2X 602.4055 12.2 570 150
57950 1X1Y2X 6955.417 11.1 570 200
59030 HKS 440.233 11.7 570 15
59031 HKS 9976.679 11.3 570 15
59449 HKS 7783.104 11.9 570 10
59584 HKS 8029.898 12.1 570 10
59812 HKS 149.1235 9.62 570 60
59814 HKS 6093.682 8.94 570 6
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W D.5: 51V HKS single run � triger S�U���� beamS�U

N

total charge current DAQ
runnumber trigger [� C] (average) prescalefactor prescale factor

[� A] (ps5)

60170 HKS 8441.35 13.5 570 14
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5 7 ���� "!<1

W D.6: 89Y HKS single run � triger S�U���� beamS�U

N

total charge current DAQ
runnumber trigger [� C] (average) prescalefactor prescale factor

[� A] (ps5)

60080 HKS 7106.3 9.99 570 12
60199 HKS 5865.2 9.62 570 12
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D.7 Pb

Pb � HKS single triggerrun ��G��.� ���

S5Ul?

W D.7 ��� 
�� � o�N5&

�

�.� �
�g��� ��
 �

run b

W
������� ��
 �$N

W D.7: PbHKS singlerun � triger S�U���� beamS�U

N

total charge current DAQ
runnumber trigger [� C] (average) prescalefactor prescale factor

[� A] (ps5)

61013 HKS 314.95 0.433 581.2 23
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