Beamline chamber design for
J-PARC EI5 /EI7

Aug 20,2007 S.Okada



Requirements

El7 CDC Calibration'w/ EI5S
stopped K- reaction

Reaction stopped K- in-flight K-
Magnetic field OFF ON
No restriction
Size within 250 mm® Upneicafe)
(end cap hole=300m®, space for cables=250~300m®) outside of
CDC)
Magnetic filed | ... ... | operable with magnetic field (0.7 T@max)
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® |6 sense wire / plane
® Effective area : 80 x 80 [mm?]
® 8 planes (XX YY' XX YY')




install the chamber being
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Cost: 2.0M yen (XX YY’XX'YY’)
Delivery date : ~ 3 month
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Study of the magnetic field effects
with Garfield
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pot. wire : 75um®

sense wire : [2Um®



y-axis [cm]

Contours of V

O Tesla
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Gas mixture :

Positron drift lines from a wire

Gas: Argon 50% Ethane 50% Isochrone interval: 0.01 [usec]
T
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Gas mixture :
O o 7 Te S I a. Ar 50%, Ethane 50%

Contours of V Positron drift lines from a wire
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Gas mixture :
O T o X(t)-correlation plot PR,

mq\e fc y = degree@
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Minimum drift time [usec]

x-distarjce from the wire [cm]

0.2 cm
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Summary.

> Requirements for beamline chamber

B>  Size : within 250 mm®

P> Operable with magnetic field of 0.7 T @ max (beam direction)

+®- A small beamline chamber was designed.
> 5 mm pitch, 16 sense wire/plane, 80 x 80 [mm?], 8 planes (XX YY’XX'YY’)

B> install the chamber being tilted at 45°

> Magnetic field effects for the drift time was studied.
B> Minimum drift time : 200 [ns/cm] for 0T, 210[ns/cm] for 0.7 T

B> Difference of the drift time for 0T and 0.7 T was only ~ 5 %.




additional slides

in the cases that the magnetic fields (0.7 and 7 Tesla)
are applied for X,Y,and Z directions



Magnetic field effect
(y-direction)
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o > e = x—Distgnce from the Wire [em]

x-distance ffom the wire [cm]

0.2 cm
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Positron drift lines from a wire

Gas: Argon 50% Ethane 50%
T

Isochrone intervall 0.01 [usec]

0.4

Isochrone interval : 0.0 hsec
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Gas mixture :
Ar 50%, Ethane 50%



/ T (y-direction)

x(t)-correlation pIot Positron drift lines from a wire
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Magnetic field effect
(z-direction)



Minimum drift time [Jsec]

0.7 T (z-direction)

x(t)-correlation plot

Angle toy = 0.00 degrees

Gas: Argon 50% Ethane 50% Wireno = 5 (typeS)
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Gas mixture :
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Minimum drift time [Jsec]

.K;) .L) .L) .K;) (@9)
N9 L W W @
SR ERN I SR N S

(W)
C

SRR RN >
- N~ O 0 NN A

J.08
J.06
0.04
0.02

/ T (z-direction)

Positron drift lines from a wire

x(t)-correlation plot

Angle toy = 0.00 degrees

Gas. Argon 50% Ethane 507%
T

=5 (type9)
T

Isochrone intervall 0.01 [usec]

Gas: Argon 507% Ethane
T T

Isochrone interval : 0.0 hsec

©

N
T

!

3

N\
3N
Wik,

y-axis [cm]

N\

o
N
)

3
N\
N
A
N
\

¢79 UOISISA P21JDY YU £0/80/0Z UC 91°£0°80 10 PeROId

(@]
X

;
A%
TR AU SEEN)
T DTN
I UEEAN RN Y
oy N Ny

4

7T

°
°
|

o

140 ns -

N

field
) N

v
S

e

\
3

TN
QAW

AN
\
N

$79 UOISIBA P29 YU £(0/80/0Z UC £1°£0°80 10 PeROId

\
i NN Ay N
o oSense
11l \ , A"
’ , ey W0
IO TR g >
[ | RS 1 A

(=700 ns/cm)

|
©
T

agnetic

© o p © © © o o O

0.2 cm

0
¢ 0-

¢ 0—

o

| | | |
o o o o o — Q IN U N
S e D & D) Stgmce from the Wire [cml

x-distance ffom the wire [cm]

10

© ©
N} W

770

x-axis [cm]

Gas mixture :
Ar 50%, Ethane 50%



Magnetic field effect
(x-direction)



X I O Gas: Argon 50% Ethane 50%
~ T T T T T

Minimum drift time [Jsec]

“+et

0.7 T (x-direction)

x(t)-correlation plot

Angle toy = 0.00 degrees
Wireno = 5 (typeS)

(~200 ns/cm)

v0— |

N o o N ©
\A/ST

~ w—Disthnce f?om the Wire [cm]

x-distance ffom the wire [cm]

0 T

| |
O O
N

0.1 cm

© O p © ©o ©o o © o o -

$79 UOISISA PI21JDY YU £0/80/0Z UC Z+°8£ 80 10 PeROId

Positron drift lines from a wire

Gas: Argon 50%
T

Ethane 507%

Isochrone intervall 0.01 [usec]
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Isochrone interval : 0.0 hsec
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Magnetic field effect for the drift time

Minimum drift time per |cm (x-distance) far from a wire

0.7T /T
X - direction 200 ns/cm 200 ns/cm
y - direction 210 ns/cm 380 ns/cm
z - direction 250 ns/cm (Zg(r)\-l?ii/::*)

without magnetic field : 200 ns/cm




