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Abstract

We are planning to construct a test beamline for the detector development that will provide GeV-order electrons at the
PF-AR: a high energy synchrotron radiation source of KEK. The PF-AR is being operated at 6.5 GeV or 5 GeV using the
top-up injection to maintain a stored current of 50 mA at the single-bunch mode, and the total annual operation time is
2500 to 3000 hours. A target wire will be inserted in the beam-halo of stored bunch, and y rays produced by the target are
converted into electron-positron pairs by a copper converter placed at the end of the ring bending magnet chamber. The
test beamline has a simple configuration of about 20 m in length, consisting of one bending magnet for energy selection
and seven quadrupole magnets for beam convergence. We aim a stable and simultaneous use of the test beamline with
the synchrotron radiation experiment. We have confirmed that a sufficient rate or electrons are supplied to the test
beamline while keeping a small loss-rate of the stored beam at the target wire. The test beamline is scheduled to be

available in the fall of 2021.
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Figure 1: Overall layout of the PF-AR test beamline and perspective views of the wire target and the copper converter.
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Figure 2: Test beamline stage under construction at the PF-
AR south experimental hall.
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Figure 3: Configuration of the beam generation system for the PF-AR test beamline.
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Figure 4: yray generation rate of 0.1-mm diameter carbon
wire when 5-GeV electrons injecting at a rate of 1 X 10°
/s.
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Figure 5: Thickness dependence of the conversion rate of
the Cu converter.
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Figure 5: Beta function and energy dispersion function of
the PF-AR test beamline.
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Figure 6: Beam profile of the test beam.

5. REERICHITI=-INEZEDIRRE

3 BCTIHRAZIONZ, X—F v I —%fH AL L&
ICEREE 72— A0 KL — MRS RFFM 20 KIS
YT D072 HEINT5ZLE2EL TN, 6.5GeV iE
fin CO MBI R /2 BRFMITR 20 B CTHDHN, H—
TN ALTZEX I — LB RN 2 57 BREFH
1310 BRI 2281725, 5 GeV D= R L¥ —
A CIIE A MBS, KIZ 10 Ko m iz

7 8000
g'7ooo
T 6000
§ 5000
4000
3000
2000
1000

T
@ ARs.0Gev
M AR6.5Gev

T[T T T[T T [T T[T T T[T TT 7T

[o) L NNNEUNNEE NNENE NEEE NEEE b b

o
—
N

a—4 5
Beam Momentum [GeV/c]

Figure 7: Momentum dependence of the beam rate of the
PF-AT test beamline.
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Figure 8: Photographs of the target wire retainers and wire
temperature analysis. Left: CNT yarn. Right: Graphene
sheet.
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Figure 9: Wake impedance analysis of the target wire
insertion mechanism and its beam duct.
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