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Abstract

AR test beamline (AR-TBL) at KEK PF-AR was constructed for the development of detectors in 2021 under the
collaboration with the Instrument Technology Development Center of Institute of Particle and Nuclear Studies as part of
the diversified utilization of the synchrotron radiation acceleratorl. An internal target is inserted in the accelerator ring,
and the gamma rays generated from collisions between the stored electron beam and the target are irradiated to the copper
converter to produce electron pairs with the same energy level as that of the stored electron beam. The AR-TBL
experiment using the reproduced electrons is important to be operated without affecting synchrotron radiation (SR) user
experiments. The completion of the direct beam transport line for top-up operation of the PF-AR and the availability of
variable-energy beam transport have provided an opportunity for its promotion. We will report on the details of the
accelerator tuning step by step for the co-operative operation with synchrotron radiation experiments and the status of the
accelerator operation for AR-TBL user operation, which has been started in 2023.
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Figure 1: Machine tuning plan to the user operation.
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Figure 2: The stored beam life and vacuum condition at the
sudden break of CNT yarn.
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Figure 3: Broken CNT-yarn WT.
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Figure 4: Example which injection efficiency was
suddenly getting worth during the Top-Up operation.
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Figure 5: The trend graph in the WT position tuning. The
vacuum pressure near the WT, beam lifetime, and stored
beam current are shown. During the trial run, top-up
injection was failed due to the combination of ID gap
closure (around 20:05).

DHEREN T, 2T XY, AR-TBL D& FH 23 e~
— = EHR L I AF TEH LN EFES LI, Figure 5 (2
2022411 A 9 B, 6.5 GeV EIRIZNTA T /LT D%
EAToT2EED WT MLEFFEOFLERZ R T,

WT ONLEFRFE T ARE ICLIE —2FEMOE
b RSN BEEDE — LG L7 D4 AR %
WT OEHORENMEEL CGRET S, FTEME —2L
E—RTIEfEICE — A FMEEHA LR ATS,
Figure 5 CRSILD WT ORVRRECOE — A F Ml
BELF 10 BRERETHLO ., BEED 20 B D FHfmz
TFETH%E . B — L3 MmN 6.6 R FLEE (2725 T35 )8
WT RANLE L7225, IR E — L FFm ONE E T
WT LB RTINS T —E, WT O&kEEL
OFBMEOHEREITVMKD WT OALERENSIND,
D%, WT fEANLE Thy 7 77 AF O RN 2 78

T
“ WL
:
B] g5,
;,
o
W“MJ‘ =7 VRD) TN
166 T
! ggimg“
b
; +
HZEH WTE|&EiRE A
WTE|EHC(EE—AFHRAZERELT \/

Figure 6:Rapid reduction of stored beam life during the
insertion of WT in the stored beam operation mode.
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Figure 7: Stored beam-life profile dependent on beam
energy, ring optics (Normal optics: norm. opt. and low-¢
optics: low-e opt.), and Insertion Device (ID) condition
(ID gap closure).
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Figure 8: Horizontal beam profiles by using beam life and
beam yield rate at AR-TBL with WT probe for beam
energies of 6.5 GeV and 5.0 GeV respectively.
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Figure 9: Horizontal beam profiles by using beam life and
beam yield rate for operating beam-tune values.
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Figure 10: The stored beam current and beam life during
AR-TBL user operation. (a) and (b) are 6.5 GeV and 5.0
GeV energy modes respectively.
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Figure 11: Beam yield spectrum (a) and beam horizontal
and vertical profiles achieved in AR-TBL irradiation point
during 5.0 GeV energy operation.
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