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2.4.2 TOF hodoscope
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3 HKS K+ trigger
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3.2 K+ trigger
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3.4.1 TOF trigger logic

TOF hodoscope† HTF1X( �

–

17 segments) � HTF1Y(
�

–

9 segments )
���

HTF2X( �

–

18
segments ) ˜���� 3 ���‹Š�2

���
	

hodoscope��†
����� PMT ����t��±p��

f

�:�������

HTF1Y
†�� 2.15

�

`^q

���I�����

]�� �

u"!#�@pI�

f

�

ˆ

�

]

N^L�$M_&%��

’j“

r

2

f

�

TOFhodoscope'���t�i)( PMT ; HamamatsuH1949-50† 2
e

�

output *

•

e,+ -,.

†�/1032

]

4�5

*76�8$i)(

ˆ

��9
: counting House�1;=< ADC �
>Mp?(

+A@

q

-,.

�CB�D

†�E�F

4�5

�CG,H

�,�

trigger �
��t�iI(

+KJ�L�M

�

`

(1E�F(_�N�O

��P

!I*
Q3%3(

ˆ

� Hall
�

'

kSR

discriminator
*:t

fUT,V�W

pulse �
X�Y

r countinghouse�
;Z(

+\[

�

‘\]�^,_

��BADa`�b

�

`

<dcfe

l

pulse
*
g�hIi3(

ˆ

� countinghouse'�i�} discriminator ��j

r

� TDC k3l,m�n�o,n

k�l

trigger p

z

�

ˆ TUL � >�p#(

+

TUL
���
q

'$†��

krR

��s

�

PMT
�1t�u

E�F�*

m

<d�

[

�

‘

]�v

n1$M_�%�*�‡

q ( � 3.3 w�x )
+

k0l�t�u

E�F

�?m

<

.

†�� clock *
��t�y

R

�{z�|

�1}

p&�1~�•

r

TU€

pI*
•�‚�ƒ

n

(S„†…
‡�ˆ�'

‡

f

�

]�v

n1$M_�%
'I† TUL
���
q

clock *�t

f

…C‡�ˆ��

`

e

T

p

z

*�‡

q

+
‰

r

� HTF1Y †�„

…
‡�'

t�u

E�F�*†Š
e1‹

‘

� 9 Œ

�

V,W,•

*
„3…
‡\'ŽŠ�(

+

� 3.4 � TOFtriggerlogic
�

�A*7•,•

‘

(

+

� 3.4: TOF ’

v

n
$�“&%

24



3.4.2 AC trigger logic
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Œ
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c) proton trigger
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3.7: H��
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3.8: K+ triggerlogic

�

3.9: � + triggerlogic

�

3.10:p triggerlogic
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<
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<
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<(y{z
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o
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‘
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o
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¢

yWz7|H}
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`
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¬
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<
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¢gÉ
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1
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l Ž7Ï

¬DÐ
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Á

o
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Á
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Ù
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Ã 4.1: Cherenkov ÆH²
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§ ¨x‘(š

Á
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}

�
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• 4.2 �

´

dN
dl

= 2�� sin2 � c

Z � 2

� 1
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� 2
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³�Î…˜ 300nm* 650nm
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¬

<
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­
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<
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}

�
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<

" det = 30%
•'-

b
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<
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4.3 E01-011
� � �

WC r s t u w �

�

4.1 Ž E01-011���H–��� �i�‘ WC 	�

��¢DÜ
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4.4 T554
� �

�����

E01-011�����

›

���

…
	

‡

K+/p Š�Ž�7�‹
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�
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<

HT
�DC�EDFGE

timing counter(plasticscintillator ) 


�

–

<

WC
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�
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š

name size memo
EH1,2,3,4 12H ^ 4W ^ 0.6T cm BC-418,PMT ; R3784

HT1,2 30H ^ 75W ^ 2T cm BC-408,PMT ; H1949-50
EHL 3H ^ 140W ^ 2T cm RX-408PMT;H7195

AerogelCherenkov 11H ^ 11W ^ 25T cm PMT;R1250
OAC radiator;hydrophonicaerogel( n = 1.055)

WaterCherenkov 35H
^ 185W
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�
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B 4.6: WC
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p particle ID = TOF and TOF2 and AC (4.4)
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K+ kill ratio ¦����

¥ 30mg/l ¦/§�¨

Momentum 1.05GeV/c 1.2GeV/c 1.35GeV/c
Threshold97 � 0 0.25 � 0.25 0.96 � 0.37
Threshold98 � 0 0.25 � 0.25 1.23 � 0.37
Threshold99 � 0 0.25 � 0.25 2.88 � 0.57

¤ 4.8: j�k 30 mg=l
|

B

��C�D�E�€

•����

d

K+ kill ratio

Momentum 1.05GeV/c 1.2GeV/c 1.35GeV/c
Threshold97 � 0 0.25 � 0.25 1.23 � 0.41
Threshold98 � 0 0.25 � 0.25 2.29 � 0.62
Threshold99 � 0 0.25 � 0.25 4.66 � 0.78

¤ 4.9:
��C,D.E

B	x

=

(
��A�w

; 9.232%) ’:y�z

•

j�k 30 mg%
|

B K+ kill ratio

¥ 50mg/l ¦/§�¨

Momentum 1.05GeV/c 1.2GeV/c 1.35GeV/c
Threshold97 � 0 0.22 � 0.22 1.15 � 0.37
Threshold98 � 0 0.22 � 0.22 1.15 � 0.57
Threshold99 � 0 0.22 � 0.22 2.69 � 0.87

¤ 4.10: j�k 50 mg=l
|

B

��C�D�E�€

•����

d

K+ kill ratio

Momentum 1.05GeV/c 1.2GeV/c 1.35GeV/c
Threshold97 � 0 0.22 � 0.22 1.92 � 0.76
Threshold98 � 0 0.22 � 0.22 2.69 � 0.93
Threshold99 � 0 0.22 � 0.22 5.38 � 1.40

¤ 4.11:
��C�D.E

B	x

=

(
��A�w

; 4.400%) ’:y�z

•

j�k 50 mg%
|

B K+ kill ratio

51



4.5.4 ���

¢ 4.26
ƒ

†

—������

•#ƒ

d

WC JRK's
	,B Amino-Gsalt ��M\B
�

C�D�E

U�V����'—���š����

•

���
���

	�� Amino-G salt � ��!R”�—

f
"

•

���$#�%�&

��' (

c�d�)+*

� ,

„

•,e.-P•

¤ 4.7
ƒ

†

'�(.��k

ž

•

j�k

*0/.1

’32+4

*6587P|:9�d4e

)

� Amino-Gsalt j1k

*

�;!���š

•

/�1

`<��=�>

d@?8A8*

”3B$C�D �FEHG@�;I�zH�

"

d'e

Amino-
G salt j�k 30mg=l

•

—'¢ 4.17
• �

�

B

# %J&

��K;L�M;N O

*QPRd�R1€

�	j�k

|�S�d	e

f

�$T�—VU

W

�F��XJY�!JZ�[

•3\

�

B.—

�;�

	

|

Amino-Gsalt �� ;,�]

•\ƒ

†

� !

c�d�*

—_^�`�a

•

Amino-G
salt �:j�k

•

30mg=l C�D

*cbLd	e

f

�
d�e\—$f

%�g h:i

f

��j�k

•

�

„

•

i

�

•

b

„

•
*

I�z

d

)�*

��j

g

|�S\d�ek)

"

•�ƒ

†

��X�Y�!;l
� Amino-G salt30 mg=l
|

•

�

� m
n

|

¢ 4.17
|�o�p

•

#�%J&

� Y�!

cLd

j�k�q�r (30mg=l C�D )
•

P‡†

—

o�p

•

#�%�&

��'�(r”

•H*

I�zs�

"

d�e

t

g�— 50mg=l
i

��X�Y !

•#ƒ

†

—�^;`�a

•

�

� m.n;� Amino-Gsalt �	j�k�� 50mg=l C�D

*cb

†

—

f

�:j�k

•

�vu

f

%;g h

•

b

„

•k*

I�z:�

"

d	e

”3�L” 50mg=l
•

¢ 4.17 ���  ��

d

ƒ

u

•

—

#�%�&

�
w [�q�rH	

•<x�~

”,—y��X Y�!

•#ƒ�„

B

�

��m
n�� Amino-G salt � 50 mg=l C+D

•

b

„

B

i

—

-yz

w�[�q�r�r
	

•$x�~

c£d8*6{�|�|:9,d	e8)

�$T 50mg=l
•

30mg=l
*V};~

”�'�(

w

•�•

€

�

b

i

�

*•bLd	e

”y�#”1—

•H*

z

�

� mkn;� Amino-G salt �	j�k�� 50 mg=l C�D

•

b

„

•H*

”yB

i

—�¢ 4.17 �‚�

  �

d

ƒ

u

•

— 30 mg=l C�D

•

b

�

b

�

" ƒ

#�%J&

•

Y�!

•

=8>

b

�

e

f

�$T�— 50— 30mg=l „�g

�4j�k

•$\

�

B Amino-G salt …V†�����!�C�‡

•

WC ˆŠ‰	sk	

|

p�q#”

•

���

f

�

i

������!R”,—

�

� m��y‹ �

w

��Œ�!#”

•�)�*

i

—

#�%�&

�y'�(
��•

A

•

b

„

•H*

I�zŠ�

"

d�e

-	•

T554 iJŽ��

l#m�o

’Fp�q\”

•

#�%<&

��';(

•

��u

K+ kill ratio Y�!+��d�e��•�›— Momentum
1.05— 1.2 GeV =c

|

•

��X�Y�!

•�ƒ

d:a�b

’$•

�

b

�

e

”y�R”

b

�‘�	— 1.35GeV =c
•��

�

B

•

—

#�%�&

�
'�(

w

•Rƒ

†

K+ kill ratio �

a�b

’$•

�

—

f

�4x�e

•

threshold’ 98%
•$’

[ ”

•4•�ž

—

30mg=l
|

1.7 “£— 50mg=l
|

2.3 “ K+ kill ratio ��”�y

c£d4e�-�•

30mg=l
*

50mg=l ’

};~

”•��X

Y !Jl

i
•�–

��� K+ kill ratio ��—

"

B

�

d

�

•

— error
i

I;˜

c£d+*

—

)

"

z

�

|�5871c\d

�

•
™

”

�

e

52



4.6 4 � � ���

U

W

E0-011i�Ž

|

p.q

c�d

WC ˆk‰:sr’:p�q#”1— Amino-G salt
•#ƒ

d

K+/p ����`

g

�4j�k	�




`£—���
 Amino-Gsalt �
� X�Y�!#’�n��

•

Z�[r’��

„

•�e

f

�3d�e Momentum1.05— 1.2GeV=c
|

•

— K+/p ���	�

g

•

Amino-G salt j�k

•��

9��

•

�




”

b

�

�#— Momentum1.35GeV=c
•��

�

B

•

j�k��




��’��	�R”

•1e

Momentum1.35GeV=c
|

�

j�k��




��� �F— Amino-Gsalt j.k 100mg=l
|

•

— threshold99%
*

�‚u��

”

���	�

’� �”

•:•�ž

|

K+ kill ratio
•

1.01%
*

� u

–

’"!r”,— 100mg=l
|

K+/p �#���

g

��^

i

—

"

B

�%$

)�*

�. 

�

„

•,e�-
•

WC ˆk‰'s
�
‡	&�'

•

�uorotrans ’�(

�y*

— K+/p �����

g

�*)*+-,�.

$

)�*

�

50/

”

•,e
)

"

•#ƒ

†

�uorotrans (

�3)�*˜|

— Amino-G salt 1�k 20 mg=l — Momentum 1.35GeV=c
•

�

�

B K+ kill ratio �

–

’�2 1=2
•43

z

$

)+*

�+j

g

*Fb

$

e

-
•

¢ 4.17
•

!5.

ƒ

u

•

Amino-G salt ��1�k

*

WC ˆH‰:s.�

#�%�&

��š��

/
1

�R’6���r”

•,e

7

�

/81

•

Amino-Gsalt �81	9 1: 10mg=l
|

# %J&

�

•

€

�

•

”�yL”1— 10mgl=: 30mg=l q�r

|

#

%�&

•

o

”;.

$

e

7

”$B 30mg=l C=<

|

#�%J&

•�>

��K L�M N

*cb

$

�#— 500mg=l : 1g=l ��š

|

'

(

•4?

>

$

e

)

�

/.1

�

•

— Amino-G salt ����X Y�!

•Rƒ

$

��! (
#�%�&

'�( )
•�@�A

”,—
Z�[k��d�e£—

#�%

&

w�[�q�r

•�x�~

.

$

50mg=l ��B<� 30mg=l
ƒ

†

��!

•

� u #�%J&

�3Y !���(

b

�

)�*

�� ��

„

•,e

��X�Y�!

•Rƒ

$�#�%;&

��'�(�x�er’ T554 C�Ž
��D�E;F

•HG#I

9

— K+ kill ratio
•

•

�

xJ@�A

’

K5L

$

�R’"M�N

•

d�e£— Momentum1.05— 1.2 GeV=c O;P

@JA

�#QSR

�

�UT 1.35GeV=c V

�

�

B

30mg=l O�W�� 1.7 “XT 30mg=l O�W�� 2.3 “ (threshold98%)
*•b

$

)+*

��Y��[Z4\

e

C�]8�4^X_�`

-

L

E01-011C;Ž�O#P WC ˆk‰�a
	;� Amino-Gsalt �81�9X_ HKS b.�8c	d

&

(1.2
e

12.5%GeV=c) T

#�%�&

�yw�[��U_3I�˜UfHT"1J9 100mg=l O	gJhJ.iN

9+*kj

u

)+*

�#O

9

$

e

-

\ WC ˆ.‰6a
�
‡�&	'=V �uorotrans _�(

�•)�*

O5T WC ˆk‰6a.� K+=p �	�	�

g

��l�]��

{�|

O

9

$

e

53



5
� �

���

P����
	��
���8E������
�
�;V�B�������� X�� ��� � (e,e'K+ ) !
"U_8h

�

\ � #%$�&%E('

Y

%

C;Ž (E01-011C�Ž ) _*),+5.

$

e

E01-011C�ŽJO5P�T � #%$-&0E.'k�./
0�1

x

_�243(5765E"Y�,

g

0.3: 0.4MeV (FWHM)
*

� u

8

Y;,

g

O;Z;[#.

$

)�*

_79;:

*

fyB

�=$

e(<

C;Ž�O#P*#=$>&%E('�=*?5V

1

K

fH\ K+
_�@X\�V.A

B

f�\

8

Y�,

g

K+
n,CED7FEGIHKJMLON8E#F (HKS) O;Z;[%f�TQP
R4S*D��3Z;[=V�P ”Tilt T ” V7UKV

^
WXV,X�YUf�\ EngeSpectoromater_�h�Z

$

e
)

"

V=U%V T[P
R�S
D�b%\[] +*H[^�_a`
�Ob6P

p

c

fHTd�*�
�
�fe0V��
gihX\ E89-009Cij=VEk�N;T*l�E�m*nH9%_ 50 o=T#F4E.p +aJq\[r[R��so=V

.

$
tauwv4x*yzu�{�|Qv

T*}~h=VE•�Z HKS b#O#P � +
T p V,€�•

|

singlesrate
v
‚
ƒ

V

8…„ {O|au

†�‡

Rˆh

|E‰

}
\,Š=T triggerlevel V
‹�ZiŒ�•�Ž7\i•�Z[•aD
‘�’�_~“�”

u

f�T•�;–
—=\
˜4W�™ Cherenkov šI›

a ( AergelT Water) _�h�Z�Œ*•�D
‘�’U_•œ…ž

‰

AerogelCherenkov š%›8aOŸ 7 segments� 3  �¡i¢

Y*fHT 1  K£�\�V � +
V�€%f[Œ 95% ¤	]�\,¥4¦d§�¨(©�ª(�H_E«a¬

|.‰7­

\ WaterCherenkov š%›�a

Ÿ#T[®�¯�¡7\ K+=p °4’�±

y

_8]�²

|

Š0T Cherenkov ³�´�µ

u({7|�¶�·

( ¸�¹
º ; » 20 M
 �cm) ¼

½�¾
¿�À
Á

Amino-G salt Â•Ã4Ä=Å[Œ
Æ�Ç4•

|,‰

}4Å[Œ 12 segments� 2  �¡
¢�YIÅ�È 1  I£
É�V p
¼�€=Å.Œ 97.5%¤iÊK\E¥4¦d§a¨-©zª•Ë*Â•”4«�•

|E‰

Å~Ä�Å

{.vzÌ

È AC šK›-Í
¡�Ÿ accidentalcoincidence¼�UEÎˆŒ accidentalK+ kill ratio
v

È

­

É WC
š%›~Í�¡�Ÿ p rejection¼,•…ž K+ kill ratio Â.¡IÏ

|EÐ

VÒÑaÓ

|�t�u

Â•Ô
Õ=Å

{�Ö

h�×

{dÌ({

Z

‰

t

\�U7ž

{[ØÚÙ�Û7Ü

È accidentalK+ kill ratio ¼�€7Å[Œ�Ÿ�È GEANT Ý�Ë.Þaß•à%á,©Úâ•ã4§[ä�©zª

Ë~¡�å

Ì

h=ÉEšI›.Í7¼�€�•

|

•�æKç hit position
v�·�è�é�ê

¼�naëEì=í�í*îIÂ.ï�ð

t�u

¼,ñóò[Å*È

HKS ôIçEšd›[ÍdÂ�ë

„

ð*Ä%ç segment ¼�õ

Ö=|4tOu

¡7Èiö�àdä*¦i÷

À

¡ trigger Â.øaùO•

|�‰Kt

h�¼

Û7Üûú

š%›~ÍIÂýüþð�ç
ö[à=ä,¦

u

Å trigger Â~ÿ�ùa•

|�� u

k��%Å�È singlesrate Â•®����
¼EÑ

Ó�È accidentalK+ kill ratio Â

c��
	��
|
t4u v

¡%Ï

|E‰
­

Éiö•à=ä[¦�õ

Ö

¼iŸ�
����i¡�È����%Å*É

FPGA Â����%Å*É VME Ý���ã,ä-à TUL-8040 Â~Æ�Ç
•

|[‰

AC È WC È TOF ç�ö[àKäE¦��

u

¼

Û*|

trigger Â-ø
ù=Å������
¼ K+
ç trigger  "!

‰

}iç$#�%�È�&EÅ 6 ð�ç*ö[àKä.¦4¼[õ

Ö

É$'�(�È•ö�ä-à

¦)�

u

¼�*�+%Å�É�,�-

v�.

Î-Œaë

|�tau

Â•Ô
Õ�¼

.

haŒ
&.È�ö.àIä,¦"/[¡�ç,®�0"�

{

singlesrate
Ÿ�1 1=4

u-{�Ü

È K+
ç accidentalcoincidence¼

Û�|

K+kill ratio Ÿ 0.3%
­

¡
ÑOÓ

|�t�uqv�x�y u

{7|.‰

­

É p rejection ¼,• ž K+ kill ratio ¼�€=Å[ŒaŸ�È K+=p °
’IÂ=ò2�

u

Å[Œ3�4�IÅiÉ WC š%›~ÍKç

K+=p °
’
±

y

ç

ê

Ê

	5�
|�t4u

¡
€�6a•

|E‰�t

ç

Û

ž

{

Ô�Ó�ç�7�È98;:�:;<>=@?BAa¼ KEK-PS ç

T1 C3D
Ë�¼�Œ
®�E E01-011®
j4¡�Æ4Ç4•

|

WC š%›.ÍdÂ � +
È K+

È p
v�F�G

•

|�HJI

áaË*l4äim

¼�KKÅEŒi®
j (T554 ®
j ) Â•œ•ÎEÉ

‰

T554 ®
ja¡�Ÿ�È Amino-G salt ç4L�Ž%Â

¿

Ó

{�v Ì

ÈE®
¯dÂ

Momentum1.05È 1.2È 1.35GeV=c çil
ä*m
¼�K�Å�È K+=p °
’Oç$M�N�L
Ž7Â$O�P�É

‰

}*çQ#�% 1.05

54



���

1.2GeV=c ¡4Ÿ�È K+=p °�’�Ÿ�L
Ž�¼����KÅ

{

ë

v

1.35GeV=c ¼
‹
ë
Œ4Ÿ p ¼ 99 %
u

ë ž��

Å*ë
	��IÂ
�%Å.Œ9&.È K+ kill ratio ç
��Ÿ�1 1% ¼EÑOÓ

|
tauqv

¡dÏ

|.‰7­

É Amino-Gsalt ç
��=

¿��

çaÂ�O�P

|

É�¬�È WC ¯dÂ$1 8��$A���������¼�KKÅiÈQ�����=ç

¿��

ÂQO�P�É

‰

}
ç�#�%�È��

���

u

Amino-Gsalt L�Ž�ç
����± ( � 4.17) ¼i‹
ë
Œ;��� ��!�"�,�-�¼

À�#

•

|

L�Ž�¡aŸ�È
��=

¿

�

ç
$�%=Â'&

Ö�(

ë

‰�t

ç 8wð�ç,®�)�Ä

Ì

È HKS ç
*�+��-,/.
0i¦21iË�3
ç[Ô
Õ

� �

�����Kç�!

"�±%Â(Ô�Ó

|�u

Amino-Gsalt L�Ž 100mg=l
v�4

®�)O¼
‹
ë
Œ M�±�L
Ž65ˆÔ�Ó

Ì87 |.‰

­

É�È T554 ®�)i¡�ŸE®�¯�¼ �uorotrans Â:9aë
É�'�(OÈ K+ kill ratio ç��KÂ �uorotrans Â;9
Ä

{

Ä7Î

É�'�(�¼�<�P�1���õO¼[ÑOÓ

|�=

5?>�@/A4ÅiÉ

‰

}
ç[Š�È E01-011®�)�¡ & K+ kill ratio Â.¡dÏ

|,Ð

Ü

ÑOÓ

|

ò5��¡OÈ WaterCherenkov š%›(ÍKç�B�C�¼ �uorotrans Â
9

„ =

5[Â
D�E�•

|,‰

4�F�G

ç.ù�%O¼

Û7Ü

È E01-011®�)7¼�‹
ë*ŒOÈ
H6I-Ÿ K+ trigger ¼
‹
ë�Œ K+ kill ratio1.3% ¤�J4¼

Ñ�ÓLK

=

5M>ON�P�¡/Q�KR5-ë ž

=

5[Â
S�T

=

5M>4¡IÏ[É�U

55



4��

Â~ø�ù�TLKE¼�Q
É

Ü

È����qç

é

ç������7È���	�
=Â��ÚÏ�
�ÅiÉ U��

ÛKÜ������

Å(Ê���

T U

����������QOK�������	��! #"�$
È

4 F�G

"�%ië�& M!')(�	�
+*,� Ï�
�Å�É U�
[É

4���-�.

ç4E

"�$�/

Ø

ç�0�(

Ì2143�5
Ø

��(!6�77ç98ÚÏ

é


��9&��������ÚÏ

3

�

Û=Ü����:�!;

Ê<�=
�T U

>

44?

�4 @"4$

3

/

ØBA�Ì<C2D<E!F


G����H#%JI�K@"*ù

Ü




;�L

U#


LJM

" E01-011
3

T554 N

)65�ëPORQ�S+*UT4V�&��:W

3

Q

Ü

> 5#O ��X�ëY


;!L

U U�Z�[�\�	�]Y"�$�%J^

;

ë

��_

" &(í�`ba

143

��cd
G�)e�f@"

44�

ç9g�N=*

;

&!�dW

3

Q

Ü

> 5hO �!X4ë@


;�L

UBij�4k4l��� +"�$

3

0nm

o@p

*jq

;

&

H

D,r

p�s

ç�0�(da

1

/�t=*ju

Awvyx

�R�)V�&��dW�


;�L

UJz){<|9}#~

p

F�G�•@€

z

>�•�‚

	��� @"�$

3�ƒ#„�…)†

m�‡

…

"�ˆ

;

&<‰)Š�‰YŠG�#V�&!�:W

3

Q

v

> 5@OŒ‹!X�‰Y


;!L

U

•�Ž�•�•<‘

3G’�“4”�•

‘

3U–!—�˜4™

‘

3<š�›

p!œP•

‡Gž�Ÿ

€� �¡�¢�£

‘

"�$J¤�¥�¦

€U§�¨

]!©�ª

g4«)"�¬�cd
,�Y%�­+W9®�‰J�dW

3

�d¯

v°�4����;�±

�=
U²J³

´�µ�¶<·

‘

3j¸<¹!º

‘

3�»

i9¼

‘

39 !½4¾!¿

‘

"�$

3

ˆ�`�ÀÁN�Â�Ã�Ä#‰)Å

;�L

Ã

3

N�Â<Æ�©�ª

§

¨

Æ�©

3

Å

L

/�t#"�Ç�²@À�ÈBV�ÆB"�­�‰!&�É�`�ÀËÊ�Ã�ÌÎÍ�®

v

Å

;�L

³

¹�Ï�Ð<Ñ

‘

$ WaterCherenkov Ò+Ó,Ô

€

N�Â)Õ�Ö�‰�×�N!Â�]�©�ª

§�¨

]!©)Õ!­�‰!×�eUf)Õ�‹9Ø!Ù

3

‹9Ú�Û+ÜU×�Ý�W�Å!Ü

L

³<Å

L�Þàß4á�F<â�ãåä

Å�Ü

€

Û4æ�çhèGÝY‰�é#êBë2ì�ínîŒï�ðhÜ�×4Ö

v

ÅU²�³

ñ!ò�ó

‘

Õ�ô�¤�õ4öø÷úù

€Uû

«YÕ�­�‰!×<ü9ý)Õ4‹9Ø�Ù�Ý:þ!Å!Ü�é!³�ÿ

‘

€

‹9Ø�Ù���‹9Ú�Û�Ã

���

���

�9¤�õ=è<ÅBë	�)À4êBë,ô

â

þ

�

í�
Jéhë
�Y‰@Å�²�³�¤��!Õ4®

v

Ã ë��à‹��4‰@Å�Ü�é�³

�

ò����

‘

Õ�ôJ¤�¥�¦

€������

è��

€

¯�� Õ!²@À,í� �!

â

‰�é#"$�&%�'#Õ#(�
Ë×�Ý�þ�Å�Ü!é!³U¤

��Õ�®

v

Ã ë��Œ‹���‰YÅ�Ü!é�³

ž�)�*

‘

��¤�Ì4ž

¿

‘

Õ�ô<ÿ�Ÿ�+

�

Ãbî

ã
,

Â<Æ�©�ª

§�¨

ÆJ©�è&-�.�ínîàÉ$/�×�Ý�þ�Å�Ü�é�³j¤

¥4¦

€9§4¨�â

þ�é

€hã

��0

‘

í î É1/�×!Ý@‰�é#ê)ëàÃ$243<Õ

�


G×�‰<é5�Y‰@Åj²�³hÅ�é4ÿ76

€98

:�;

�

‘

�	<

˜4=

‘

Õ�ô

,

Â�>�?�ç

€#@�A

‰�ª�Ú�Û=è�Ý:þ�Å!Ü�é!³ 2 +ÎëÁ‰B�DCY‰56�E

â

Ü�éUÃ��

ÿ	6

€9F�G

ë

Ñ�H

Õ

ä

Å�Ü

�

ÃÎîŒ¥�¦

â

þ�é#êBë9è&I�JYÕ��Y‰@Å�²�³

K
=ML

+

€

ñ�N	O

Ñ

‘

Õ�ô��G¤�õhè&P�Q

N

Õ�‰BŠJ‰)Š

�#R�S
â�T

/!×�Ý�þ�Å�Ü!é!³��U�

ã

®UV Ã

ë��à‹���‰YÅ�Ü!é!³ 2005 + 6 W�ínîYX5ZB²#À E01-011
,

Â

â

�4ÿ

‘

Ã#‹7[�\^]

�

À�êBë9è&6�_�Ü

×�‰BÅU²�³a`4b�c�d

‘

�	egfih

O�j

‘

�lk�m�n

¿

‘

�ao�p

‘

Õ�ô�¤�õ�q�rBÕ�Ö�‰�×$s

€

q�r�ª��ut

ù

€Uû

«=è

@�A


G×�Ý:þuvxwúï�ð=Ü9×4ÖyVÁÅ9²�³

²

â

Õ7z�{�| ëUÜU×B‹	[�\^]

�

×<‰#À

–�}�~

«�Ÿ

‘

�

}�•

ž�€

‘

Õ�ô5•�‚„ƒnë†…�‡

S
â

É�ˆ=À4ê

ëŒÃ4ÌÎÍ�®‰VÁÅ�Ü!é�³�¤�õ�Š7q�r+èU¬�‹:Å

â

ªŒVŽ•„•�À�êBë2Ã

â

þJé�Š

ã

�50

‘

í îŒÉ4ˆ^
�é	…

‡�•�‘’]jÕ=¯!À

ã

Š�“�ë
�$”@Åj²�³

•„–

Š9—�˜4™�š�›4�&œ�•�ž�I4›�Õ�ô

,

Â�Ÿ� =èYq�r�²hÀY"1�9¡�¢)Ö7£�¤#Õ

�

VËÅ�Ü�é�³�®UV ÃPë

�¦¥���”#Å�Ü�é!³&§�¨�Š7h

ò4©�ª

›<Õ�ô7«�¬�Š�­

á�á

[+è

T

/!×�Ý�þ#��®UV°¯Pë��†¥���”�±�Ü!é�²

³

‹#Õ

�

Vu±9´�¯„µ�õ�Š7q�r)Õ„®�é¶VD�4¥7·„ƒ�bg]�
�é9¸<×1Š�¹^ºGÕ#vxw�ï�ð�»+Ü4±	´�²

56



A -Amino-G salt-

A.1
� � � �

� ;

q��<ô��
	

;���
��������

	���
����dþ��5²���� 	

� ;

q
�!	�ô„����"$#+ÿ

=

Š&%('!	)�

�

� ;

ë&��*�"�#(+(�$,(-�í î.��"�#�-(/�,(-10�Š&%(' 	2���43

;

¯�®!�#²53

;

ô56$7(%('+è98

�;:��4ÿ<"$#�E„Š<%('bë>=�?�@�%('$A�B)ô5C�”�²

±9é5*�"�#$+���,$-�ínîD��"�#�-$/�,$-$0�%$'„´ �Y"$�FEHG)IKJ�L�MN��VDO�Š9P�Q(R

��S
�

Š$T

þu¢„ˆVU

���

�4�

�

U

�

”�²WO�Š�:���*�"�#(+��(,1-(XVU.��"�#$Y
/�,(-10(��Z 	5[\�^]�¯1R\_

`(a

3
bdc.e2f�w�gih�j)k7´&]ml4nW�7²$o#Š �2pqnsr\t$��g

a

3
b$Š&u�v

1 w

�

b
	&=$x�y{zqn!�	²

|

	

�

b

a

3�b!}<~
bH•&€�•�‚�ƒ�„&…$†

�5‡Wˆ^��‰9Š

„&��‹sŒ�•�´��7²

A.1.1 Ž�•‘•“’V”H•N–˜—

™

A.1 „&�
‹��

�

b1š ›

�W�

„^œ�•(ž 	sŒ •�´��#²

Ÿ A   B : ��"�#$Y$/�,(- }s/ ( A ¡ ) 	„®��<¢

ª

¯

a&£�¤

XVU�}5b1¥

��� ¦�§

	���g;��"�#$+��

,1- } B ¡!	s%('H¨Fj\�#²2os}�©

a

��� ª$	�¢

ª

}�«�¬

w�­

ª�®

	5=1x�¯(°!	�±²¨<‹

}5R

a

¢

ª

%$'

w5³�´

��µ ¶$· ( 10� 16 seç)¹ ) 	s�²o��7²)oFj
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A.2.1 q�rRs�tvu

C,\%],^�Y!5�w ��Y1'&x8�1�_M � Cherenkov y{z3|6}%~�•1-!€m•A‚�L�-„ƒ�€$…‡†�€,ˆ$L*‰TŠpQ
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��O�–�'m—%\%˜�™;5 1=(
—%\ )2

e�š,›6œ‡g$k%•$ž�Ÿ% �¡�'�¢�O�–;5$£;�RQ¤�‡gmh/¥�'&¦‡•m—%\�]%§%¨p7ª©6«/œ‡g6P(Gªe1Š
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A.2.2 Amino-G salt

Amino-G salt(����� : 7-Amino-1. 3-naphthalenedisulfonic-acid. monopotassium salt hydrateh&˜

O�� : C10H9NO6S2) 5�—%\ 248.0• 308.0• 355.0nm e$¢����
	%E%L���7/<�
*•����%w�¢�����—%\

455.0nm e&˜�™17��(• [23] h�¥�	m¦ Amino-Gsalt 	

‹%Œ

e�Š1M¬• Cherenkov ¢;7 PMT 	=~�¹�°�±

 �¡�	=—�\� �¡17��/•*¢/em]�§/œ!g�P/G��6ž��TG��_M •����TG=¸=‘ PMT ‰�y1z/@CBAgª¢�����·%«

œ‡gmh! A.4 e Amino-G salt 	#"�±„G pH $!e�•�%�‘�&/œ�h

 A.4: Amino-Gsalt 	 pH $

'�(

:pH $‡•�)

(

:Amino-Gsalt 	#",±/h#*,+�	.-�/ : 0�1�º 20M
 �cm•2+�3 19.2 4,h�5�k.6�7!e

8:9<;�=�>�?

e1Š�g pH 6�7�|<@

Œ

%�k�h
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� error =

q
NK+ kil l

�
1 � NK+ kill

NK+ all

�

NK+ all 3

100 (B.1)

momentum 1.2GeV=c

Amino-G salt "%± K+ kill ratio (%)
(%) threshold97 % threshold98 % threshold99 %

1 mg=l 1.48 4 0.73 1.85 4 0.82 2.95 4 1.03
2 mg=l 0.20 4 0.20 0.20 4 0.20 0.40 4 0.30
6 mg=l 0 0 0
8 mg=l 0 0 0
10 mg=l 0.28 4 0.28 0.56 4 0.40 0.56 4 0.40
16 mg=l 0 0 0
20 mg=l 0 0 0
25 mg=l 0 0 0
30 mg=l 0.25 4 0.25 0.25 4 0.25 0.25 4 0.25
35 mg=l 0.30 4 0.30 0.30 4 0.30 0.30 4 0.30
50 mg=l 0.21 4 0.22 0.22 4 0.22 0.22 4 0.22
100mg=l 0.32 4 0.32 0.32 4 0.32 0.32 4 0.32
500mg=l 10 0 0
1000mg=l 0.73 4 0.73 0.73 4 0.73 1.46 4 1.03
2000mg=l 0.29 4 0.24 0.30 4 0.30 0.58 4 0.42

5

B.1:  4.15 	 momentum1.2GeV=c • threshold97,98 ,99% 	/6�7 K+ kill ratio
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momentum 1.35GeV=c

Amino-G salt "%± K+ kill ratio (%)
(%) threshold97 % threshold98 % threshold99 %

1 mg=l 13.32 4 1.56 16.70 4 1.72 26.64 4 2.03
2 mg=l 2.68 4 0.76 3.80 4 0.90 7.59 4 1.25
6 mg=l 1.00 4 0.58 1.00 4 0.58 5.02 4 1.26
10 mg=l 2.89 4 0.86 4.21 4 1.03 8.16 4 1.40
16 mg=l 0.83 4 0.48 1.38 4 0.61 3.58 4 0.98
20 mg=l 0.64 4 0.64 1.27 4 0.90 3.18 4 1.40
30 mg=l 0.96 4 0.36 1.23 4 0.41 2.88 4 0.62
50 mg=l 1.15 4 0.66 1.15 4 0.66 2.69 4 1.00
100mg=l 0.50 4 0.50 0.50 4 0.50 1.00 4 0.71
500mg=l 1.40 4 0.80 1.87 4 0.93 3.74 4 1.30
2000mg=l 3.26 4 1.31 5.43 4 1.67 9.78 4 2.19

5

B.2:  4.16 	 momentum1.35GeV=c • threshold97,98 ,99% 	/6�7 K+ kill ratio

momentum 1.2GeV=c

Amino-Gsalt "%± ¢

>��

–

(%) K+ p
1 mg=l 39.94 4 0.46 14.92 4 0.03
2 mg=l 46.01 4 0.33 18.50 4 0.03
6 mg=l 41.28 4 0.31 15.57 4 0.25
8 mg=l 44.53 4 0.33 11.69 4 0.03
10mg=l 56.53 4 0.53 21.80 4 0.04
16mg=l 59.59 4 0.36 25.04 4 0.03
20mg=l 114.15 4 0.84 49.32 4 0.06
25mg=l 120.32 4 0.81 50.18 4 0.06
30mg=l 142.11 4 1.07 56.53 4 0.07
35mg=l 117.67 4 0.77 49.45 4 0.06
50mg=l 135.19 4 0.72 56.36 4 0.06
100mg=l 134.43 4 0.98 57.56 4 0.09
500mg=l 136.11 4 0.95 59.40 4 0.07
1000mg=l 80.09 4 0.83 35.10 4 0.06
2000mg=l 84.97 4 0.68 38.92 4 0.05

5

B.3:  4.17 	 momentum1.2GeV=c ���!•�� Amino-Gsalt "%±�� ¢

>��

–
		��
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