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Abstract

Extracted-beam profiles in slow extraction at the J-PARC can be measured by using secondary electrons emitted from
thinner target array made by multi-layered graphen, in real time during spill time of around 2 seconds. The target consists
of 20 ch ribbons with width of 1 mm, pitch of 2 mm, and thickness of 1.1 micron. Secondary-electron current at each
channel is measured by a current amplifier having sensitivity more than 1 pA. These configuration produces useful
information for beam dynamics in slow extraction. We have successfully measured 51 kW extracted-beam recently.
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Figure 1: Slow Extraction Section Layout.
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Figure 2: 30GeV Extracted-Beam Simulation.

PASJ2018 THPO12

ErS S WD |
./
— L]
.
.o
.
9
SX-C Normal No,06 final = Ribbon e Blank
1.1
—1.05 .
-] . .
E . 9 L] L] . ® 9. . .
a2 1 IIII-...::::.:I...I-
z

0.95

09
0 5 10 15 20
Cannel [ch]
Figure 3: Multi-Graphen ribbon target(upper), Ribbon
width deviation(lower).
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Figure 4: Multi-Graphen Target Assembly for SX-
MRPM#82 (upper), Monitor appearance (lower).
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Figure 5: Linearity of Current amplifier KB2014A.

Table 1: Range and Frequency Response of KB2014A

Range Slope Dev. Offset Response
[nA/V] [%] [%] Frequency
[Hz]
100 0.4 0.018 1000
10 0.4 0.013 160
1 0.4 0.13 160
43  A/D L

20ch @ I/V 727 D A H 7113, 8ch, 250MS/s,
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Figure 6: 51 kW-Beam Profile, (A) Log Color Contour Plot
and (B) Mountain View Plot.
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Figure 7: Integrated Beam Profiles at every 500 ms time
step.
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Figure 8: Time structure of each ribbon, (a) Circulating
beam (25-32 mm), and (b) Extracted Beam (33-40 mm).
Time zero means P3 timing.
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Figure 9: Spatial signal at fixed time region, (a) time 0.0 —
0.2 s, and (b) time 0.3 - 0.5 s. (a) and (b) means A and B
respectively shown in Figures 6 and 8.
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