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Abstract

The user operation of the 3-GeV synchrotron radiation facility, NanoTerasu, started in April 2024, and has achieved
the annual operation plan of 3500 hours as scheduled. In the user experiment, the storage beam current of 200 mA with
the top-up mode. The variation of the storage beam current is maintained less than 0.05% by injecting a beam every few
minutes from the 3-GeV linear accelerator. The machine study time for accelerators and beamlines in 2024 was 1950
hours. The operational availability is 99.6%, the mean time between failures (MTBF) is over 320 hours, and the mean
time to return to normal operation (MTTR) is less than 1.2 hours. In this report, we show the operation status of the linear
accelerator and storage ring in the last fiscal year. We also report on our efforts to increase the stored beam current to

400 mA.
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Table 1: Beam Parameter of NanoTerasu Accelerator
Complex

Linear accelerator Design Measurement
Beam charge 0.3 nC 0.36 nC
Energy, energy spread 3 GeV 3 GeV
Emittance (x / y) 2 nm rad 1.04 / 1.84 nm rad
Storage ring Design Measurement
Stored beam current 400 mA 200 mA (400 mA)
Betatron tune (x / y) 28.17/9.23 28.17/9.23
Chromaticity (x / y) 1.38/1.53 1.98/1.98
Horizontal emittance 1.14 nm rad 1.14 nm rad
Bunch length 9.74 ps 10.9 ps
Lifetime - 7 hr.@200 mA

4 hr.@400 mA
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Table 2: Characteristics of Beamlines

Organization | Insertion Device Photon Energy
BLO2U QST/JASRI | APPLE-II SX
BLO6U QST /JASRI | APPLE-II EUV, SX
BLO7U PhoSIC APPLE-II EUV, SX
BLO8U PhoSIC APPLE-II SX
BLOW PhoSIC MPW Tender
BLO9U PhoSIC VU Tender
BLO9YW PhoSIC MPW Tender, HX
BL10U PhoSIC IVU Tender
BL13U QST /JASRI | 4 Seg. APPLE-II SX
BL14U PhoSIC Twin helical SX
=2 ‘ r_mon,_dcct_2abitade_dcct2/current(L) o8
10 min. . Isbt_mon_ct_bt3_0l/charge(R)
J 10 min.
201 | 05
Stored beam @
T~ o
- 200 0.4 2
| 5
:5) g 199 % o i o L4 03 ¢ §
3 Injected beam charge from linac =
é 198 0.2 f'j
» 2
197 2 days 0.1 -
196 0

00:00 04:00 08:00 12:00 16:00 20:00 00:00 04:00 08:00 12:00 16:00 20:00 00:00
12/01 1201 12/01 12/01 12/01 12/01 12/02 12/02 12/02 12/02 12/02 12/02 12/03
2024 2024 2024 2024 2024 2024 2024 2024 2024 2024 2024 2024 2024

Figure 1: Stored beam current during top-up operation and
injected beam current from the linear accelerator.

BB VORI A — A0 A RSN D E
W O e = 7 OV BRENIE, W ZE e —L
VAREEN LTS EREREEE R REE T TEIT TR,
ZDOT — AT DRSOV T R
FERE N TE AR SND, 2O EBRO &%)
4t (High-through-put) (3, & FHE TS S BSFu, K0
%< D FEBRINFEME TED LR E 2 R TR S
D, ZHOLTRIICERBW T, Mg R X —a v
DOEMEIZEDEREE — APFEFENE X551, [H 4 D
FIAFICRIL CRERBLEE 52 CLEIZEIT/RD,

e R B e R 3 D 2O LT RIS H R BT
W, NanoTerasu ANEEESCIL. AR EEE DO EF - ®IED
BeBEIND EVME R LEN B R A 2 DT LR
JELT, 2O LB KD WA ORI iEHR Tl B
BN 99.6% I ZEEL | i FER A (MTBF) (20
Th 323 Weffla Lz, £z, ‘FIEERER] (MTTR)
X 1.2 BRI 2 6N TR IZIF e ToOFHFERIZE
VB IR B R 2 R L T D,

2.1 B —LT7AR—RERK

LY — ARSI —ay VEVEIL, E2ZeE
{t.. RF VAT A BRA S AT LNTT L B —AHIEZE
P, BARVAT ZinHO BFIRBEF AR B T 5[7],
Figure 21213, 2024 - D EFEE — L BEE (FI H i (s
1) BERONRAE RS, 2024 4 OF] EEE T, 12
FOAZ—ay JEEREAEL TEY, ZOERDIFE
AETIN RE VAT L5 (RF ZEARNH 0 S EE 8 0)
ThHoT=,

Safety 8.3%

MAG 8.3%

ID MAG 8.3%

RF 75.0%

Figure 2: Fault events that caused beam abort in storage
ring.
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