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KEK-PS Booster (500 MeV) Yamaguchi, Someya et al.

(1) Using proportional conters at the KEK-PS

Fast response turn by turn

Amplifier using electron tube (impedance conversion)
Contributed to finding H- injection inefficiency

using @gain =2 - 100

Life time ? (gain degradation?)
Linearity ?
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[ig. 4 Photograpfs of detector output signal at
the EOL resister for two values of resistanoe:
fa) RG1 = 50 0, and (b) RG1 = 1k, These
signals are outpuls for single ragiation which

was obrained wsing a Cs'37 v source with an
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(2) Improvements

Longer life time

Gas : Ar 99%, CO, 1 % i -
60Co irradiation test

P-BLM collect secondary electrons induced by
7 -ray flux with inner wall of SUS tube.
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Improved with Ar 99%, CO, 1 %

Radiation Dose 10kGy/h~0.2kGy/h



Linearity
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Dose calculation at 3-50BT Colliamator by MARS
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Instantaneous pulsed dose at the collimator
1 shot ~ 8.5 10" p: equivalentto 450 W loss (limit)

Point loss ~ 0.15 Gy/shot = 15 rad Uniform loss ~ 0.012 Gy = 1.2 rad
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Gain curve obtained with cosmic ray
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simplified calculation
R.W.Hendricks,
Rev.Sci.Inst. 40 (1969)
p.1216.

(factor “n” is corrected)
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Sensitivity

200 nC / rad x gain (calculation)
gain ~ 60000 (~2 kV)

Positive ion space charge depresses gas gain

Gain reduction
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200 nC/rad x 1.2 rad / shot x gain

= 240 nC / shot x gain

Instantaneus loss

far beyond
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For the collimators working at high intensities
lonization chamber may be appropriate
will be prepared, complement prop. counter



(3) Beam loss monitor system at the J-PARC MR

24 S-BLM : Inj. / Ext.
90 P-BLM : Ring
20 AIC-BLM : Ring
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Analog circuit

Z,,, gain control

Reset

Fast ADC

ADC

100Hz,12bit

—> MPS/ABORT (Raw)
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(4) Experience at the J-PARC MR
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Response rise time ~ 100ns
Integrated Zin = 50Q, gain =10, HV = —1.6 kV
1st 2nd
turn  turn
downstream
of 1st collimator
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Sensitivity
200 nC / rad x gain (calculation with MIP)
gain ~ 60000 (~2 kV)

Fain

Linearity

Translate the signal charge
to loss amount
using MARS result of point loss

Saturation of the processing
circuit, NOT of the head (?)

L)
N 1«10 ——————————————

10000 ,I —
— . = i
—— Cosmic ray — = I ]
1000 O~ ! ' *
—
“i — = * ¥ o/
B - T \. °
| ]
100 = * 4 o \
£ T ol « 10% —
10 — | S )
= t ] g 5 x 107 ./'
pE - ® point-like loss <100ns | G
. E w 7
@?3-50BT collimator 210
0.1 % | | | |
0 250 500 750 1000 1250 1500 1750 250 [=1a]u} 750 1000 1250 1500 1750 =0an
HV [V] HY [V]

To be checked



Sensitivity with the beam

Sum signal from ring and Collimater BLMs
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Loss particles (*10E11)
DCCT

Integrated Zin = 10kQ, gain =10, HV = —1.6 kV

0.5 W/m loss:

0.1% 5.7x10'2 ppp (@ 3GeV)
1.7% 3.4x10" ppp (@50GeV)

0.5 W loss (point loss):

3.7x10° ppp (@ 3GeV)
2.2x108 ppp (@50GeV)

sensitivity ~ 108 protons loss
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(5) Conclusion

Sensitivity (1 MIP @ HV =-2kV)
- ~108 p loss equivalent @HV = -1.6kV
depend on the HV (gain)

Response ~ 100 ns

Linearity <~10""p to be examined more with the beam
(complemented with ion chambers at
lossive area as collimators, extraction area ... )

Radiation hardness

little problem in principle
J-PARC uses PE connector outside the gas-sheel

small gain degradation to be confirmed



