Proceedings of the 19th Annual Meeting of Particle Accelerator Society of Japan
October 18 - 21, 2022, Online (Kyushu University)

PASJ2022 TUPO15

PF-AR (28175 GeV fBEI TR ILX—BF & Fo1= A ERXHFEHA
TFTANE—LSADEH
CONSTRUCTION OF THE GeV-RANGE TEST BEAMLINE AT KEK PF-AR

it FH SR A, A @A, PILPER] A, S EfE A, e a RIEIEN, @SIARZZ N, BARBTHN, WA,
HRTBLEE A, RABHEH A, BF BRESR A LR A A, JEEFIRI A, L ERG— A, SRR A, PR KRR A,
SN, R A, IFIE A, RN, ZHEKE, Sp-EH D, mimiEsE s, &K 9,
TR0, jiHEAE D
Chikaori Mitsuda® ), Tohru Honda™, Takashi Uchiyama®, Shogo Sakanaka®), Hiroyuki Sasaki®),
Hiroyuki Takaki®), Y asunori Tanimoto®), Daichi Naito®), Norio Nakamura®, Shinya Nagahashi®),
Takashi Nogami®), Naoto Y amamot”), Kazunori Hanagaki®, Y oichi Ikegami®), Shoji Uno®, Kotaro Satoh?),
Manabu Togawa®, Isamu Nakamura®, Junji Haba®, Takashi Mori®), Sota Abe®), Natsu TeramuraP),
Junpei Maeda®, Takahiro Odagawa®, Kazumichi Sumi®, Akane Maedal
A) High Energy Research Organization (KEK), ® Kobe University, © Kyoto University, ® Nagoya University

Abstract

A test beamline (AR-TBL) to generate GeV-energy electrons by installing an internal target in the storage ring was
constructed to develop an instrument for elementary particle and nuclear experiments at the PF-AR in the KEK. The
gamma rays produced by collisions between the target wire and the halo of the stored beam electron are converted into
electron-positron pairs by aconverter at the end of the bending magnet chamber in the storage ring to produce an el ectron
beam. It is planned to recover the stored beam current by top-up injection to coexist with synchrotron radiation operations
to beam line user. The design study, equipment procurement and manufacturing, and construction plan were completed
by FY 2020, and the beamline was constructed in the summer of FY 2021. We will report on the overview of the AR-TBL
system, construction process, recent beam commissioning, and prospection.

1. [FC®IZ

PF-AR TiL, GeV TR F—F—F —FE A —L%k
A L SRR ) B S BR H J E AR BH RS LRI 757 Ak
B — LT A DiE BT 7B AL (AR-TBL : PF-AR
Test Beam Line) 2 KEK &H 15 1058 T GEEZNT)
EDOWFEH I THED TS, BRI BAR 72 58 1 7
NI, PF-AR %38 H 92 B & B 50T, Jik
S SETRINER 25 0O liE & OB R S22 A 9 D E SR
WHERERX DHE 6 WFFER, WIRT AR — AT A DR
BTz KEKB Vo7 NDOE T AN — AT A
(FTBL : Fuji Test Beam Line) [1, 2]&Y Super-KEKB V>~
T DE A FFIER ., R 2 2 B OB S D R R
X —0 AWTERERE )L TEY ., KEK A4 E
[V R NENE A== N N N AL S IR Y & MGNN
BEWTH 2 R E 2R A TREERS TN D,

TR TR DL R RR A - 72 101 7E 5 B %8
D GeV TR FX —F —F —DE — LT AN A RE/RT A
M= AT A ORI, M= —EROMER 3 K
LS THD KEK ORAEIZHOI-2EOER B THD,
PF-AR DU Y IR DTG HIE, B 2B i bR
fH72% 2016 AFLIRMIZ i L L TR b | s o1
HO-DEEREOY — AT 2L ¥—% 50GeV |2 F
FI=IERIZEORA TVODH, PF-AR O LIS 2
WA OF TS e F2BR E D IAER K S AUE, PF-
AR OF| N B £5Z LT, EARDIERE DMk D

# chikaori.mitsuda@kek.jp

ELRIZ D72 R HEMIFFI N TND,

IS OIRES N D REEHHAE SRR BE 1L
L7z PF-AR TOT AR — AT AL EFE DF JE 13, FTBL
NOAEIELEX S 2014 FIZ#WDZ 25, EHGE
E IS O Z 72 WEETH 7223, 2020 FEEDOF
FALZE B U0 FH I ANE 2 [3], 2020 4EEHICITAE Y
FCHRRM R, a0 RUE SlENED L,
2021 4EJE B IR ME T LTz, BIfE, @itk — A
gyl am I PR~ RS T o — AR L
R T T TH D,

2. AR-TBL DB ERLERAMITI-%(R

B SITE PF-AR THE—F%> T — AT A 87
A REAN—AOH EE YT ThH5D (Fig. 1), 7 Ak
E—LTA AT —L PR-AR U 27 NI ER IR L=
Y7V RBU RRIREECHEIH N T\ D, GeV A —
X — DA — LB ERIIAT — VI TIThiLb T
O, PF-AR V7 CTAKRTDEFE — L& AT — U~
BT DM ERDHD, TDOEAFE—L, R TH
LEMB AL - 0—LUAY—Z—7 VM (WT) LD
FRIZIVARSND Y o~ a i, N—2 TEF
B ER LSS, TDE B — AT M2 AR-TBL
D SR 25 B LR [0 BB A IZ LW AT — U A~ ik S
NHAE T — 2B S0, W, ZOmEKITKPR
VI RANR—RE72oTEY, B VNIFKESIR,
WT 12,01 ¢ =R T 7AN—%HET I —LH

-320 -



Proceedings of the 19th Annual Meeting of Particle Accelerator Society of Japan
October 18 - 21, 2022, Online (Kyushu University)

i EFEEIRE

o y
DAY =57k

A

PASJ2022 TUPO15

| RN
| ancrete shield

HTRIFRRIL |

s I

—
South Experimental Hall z |5
> 10600 z
h-] 5 |3
3 Test Beamline Stage = £
£ S | w
& = p=s
> 2 >
[ | O [
£ £
& &
Beam | |
g Shutter 5 -
5 e Concrete shield g [_'
S T AR R S E R

;

AR accelerator tunnel

2750 |
2800

= Target \ire <2l - — T s
\ Mgamf:w:ﬁmémﬁs@z

| Concrete shield 8

r::[

Fiaure 1: Overview of svstem component in the AR-TBL.

L6 5.4c(=10.8mm., 5.0 GeV., 6.5GeV T R/LF—
TIE=14 mm) DALEICWT ZE< L, 25X 10°ff/s DE
FE— a0 EZEL BEBE T — LT LX —% cut-off
ETHT RN — ANV KT DREDHFLIND, WT
DONLEIXY— T v DB R TRDONDE HEN
1=20 h DE T FHMEEFOHE L —1 (6.5X 100 #/s) &[F) %
ERBIDNTHFAR ESND, ZHUFZ— T Y I A 7 —D
M LB ZEWT RS IS L D720 EERICE — A5 M B
DOHDOFREELI D, X —7 v NI A —IZ1X CNT v—&
7o 7z — RS, EBOLEM RRER IS
FLEIN VD, BEILE—ALATZRLX—50GeV Tl
A N—EDERE 16 mm LT ARSI D
1GeVIcDETE — LD REBRITIBIE 14%E7
5o WT AT A PF-AR U7 B [EARER T — 27 GRFEE
TR OMMmERA (Fig. 1 5 QC6) DE. ki 325 mm
SRR S, I X=X EBITZE D F i\ B A
(Fig. 1 1 B-SE2) DEZEX 7 N it Lk 8 75,

BERRICIANT T, WT Sau N—2 2 KB OR O
fihe L, OFZIHANC LD —2 10 Fifd AR-TBL
DRGAIEF R DAL EQMEEER T 6 RICLDHUH
22— —=LDIFEDTZD DY TARREO KT (WT &=
UN—2DFET, BRI A S Te) & AR-TBL &F%125)
A0TSR FH R D T, BERRIR T WT 2
HALN—HETFI T HRED AR UM g3 2
IZE X, AR-TBL 25 Rt 2RO AT AT NNE ) EE
BRAEGET AR, B ~EEZ 5 Z T, e
B —ALF A2 (BL) ENEERE DTN 43T ISV VE BT 1
LU AR-TBL % PF-AR UL 7 DRERR D 8 DDt BL
2 BL 2MBINERESNDIEGI 725, DEHEERR) D
TR YRS & RIS 13, R B3R R <HRY
CIVURVINVANSY VN5 € i, =R/ AR/ N s A A o T 7
LHEMEDHERF S NAIRY | SElh (7 E - Z DR E M,
W7 T I AR EBKGICE EIINZHZ T2 <FRINC
EASENETSN2W, EH EOFEOBRFHI DU
THDOARFETORE GV FHEBT KL —E T4
ST E BT AN — LT A DI A —H—
kS PF-AR DEFEE — AB L OARE — A2 525
W (AL M) [4 S RENT0,

IEEZAN T WT R S—F 2T I iR B
ATV AT I NIRRT 2T AT LU T
ZHREEROFFENMT 2D | B, BE22, RF,
Tl — BEDET N—T (Gr) D)) Tkt o BAK
(LD BTz, IR AT D D= KA

VAT LMERELZ OB EII OV T EE R E T 5,
3. VATLHELZORE
31 WT VAT ALN-Ear R—XF Ik

BHEEIREL T, MHBE L OB T 7Y —
Nt G T N—H i 2 -8 - 7e (R a B A 2 7k
DRREF. VA —BREh S 27 LDOF%FE, BViEHT CHIBAL
T2 =27 S D BRI LA R BT T 5728
DIAY —EE (BYRE LT NCTEOBLEANG) &
FREGREE . WT R AJE BEOERE — AIC LB RET
HEMT D0 DAL —F L AR LR N, FNF
NEZE Gr & RF Gr LOHEHETED LI, FREHEED
B EIZ DWW TR DO AR FE TOHREIPF-AR 7 A
" — AT A ANBIT DL —F v N B ZE R DR G EEEA
(Ve % RPEAE. #h) [B] B RS0,

Figure2 (X EBRIC PF-AR VU 7R E S I WT 2 A
T LADIBEE ThDH, WT VAT LIRHRD 2 FED
2=y iR Lum O fEREE A T HAT v T E—
& —THIl &2 IZBREHL ((EIEZ CNT v— Filic
757 23 —8) AR DOZEEE — L0 DDA E IR
NATHETC, FEEROFHELMEL L TiX 0.1 mm OF5EE CREE
DOE TR — I ERBETD, WT I XEREN B —
DRT o varA—2TIEMICAENP RIS TEY
10 ym DN EREE CHBEMEORmWEFHEELL — M E
B9 5,

EHPETAY (I EEER TELE 2 —R—b, IE
LT A —IREL MR T HIAT THRT HE 2—
N—hD 2 FEHOR—INHESN, EHORIL, ik
HERER B T DICE — AT AL i L IRBE L7 A
FTTUTNHAANITAY —DBREOF BE MR TED,

View port

s View port for camera /
0

.
| ot
)

WA - | 3
148 % MWT of graphen&isheet

\
| T of CNT yarn
| ‘il-

ofed beam X Wi i

Figure 2: Wiretarget system installed into PF-AR.
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Figure 3: Converter svstem installed into PF-AR.
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Table 1: Magnet Specification

Magnet name Length/Bore/Gap Field strength  Current
QRF 500/ ¢ 52 mm 16.0T/m 50A
QRD1,2 360/ ¢ 52 mm 125T/m 28A
BR 1780/34 mm 12T 200A
QSF1,2 360/ ¢ 52 mm 125T/m 28A
QSD1,2 360/ ¢ 52 mm 125T/m 28A
V-St1,2 250/54 mm 37.7uT 3A
EE 200 A L%dee 221 Tm ORI WSG L LN
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NZNT K1=0.53, -0.278. 0.275, 0.258 mrad kv
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A LT DRI DG LA Table 2 IR T, 2T
22y B THD, fm Bk A BRI 1985 ARl A
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Table 2: Power Source Specification

Magnet

# of PS.
name .

Company/Cond.  Rated power Stability

BR IDX Co./Recycling 200A/140V 1
Q Takasago Co./New 100A/60V 4(+1)
V-St Takasago Co./New =7.5A/+40V 2(+1)

55ppm
<600ppm
<800ppm
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PLC DL G 7 — 7 VIl AT T u/#nlE
BN XA Y MHEIC, DUAREE R A BB I 0 b 18 A
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] PLC DL —7 WL AT Ty HAEE T
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EIREAA T E S THWT T 5 SRR A2 2 —
Ty 5% BRIAA A — 1y 7 kR Y 7 A% L
Bi L5 (Fig. 5(a)) ., 7z, R F /e E A RIRIC
B2 EIRD ONOFF AT — X AR BER 45 1224 1A
vE—ay J{E 5L T, EIRER BN EROEIR
AT —H AR Y 7 ZAZAR L | B A IZGRE D/ShT
AN, PLCIZHEE T 5, R I7 A IR OEEK AE X E
FE—LFEYHD LR RE L TO B RR 24 D RS SE
SAEE U THERES TS (Fig. 6), NSO ERGA EIR
IS AT DX BRI T 7 EBE T~ 7 1B | STz,

Network hub
=

yPLC system_

=—=_

Figure5: Magnef control and interlock system.
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Figure 6: Magnet control and interlock system.
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Figure 7: Completion of AR-TBL in 2021,
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Figure 8: The beam rate for the WT inserting depth (@) and
the beam rate for electron beam energy (b).
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