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CONSTRUCTION STATUS OF THE STORAGE RING AND INJECTION MAGNETS
AT THE 3 GeV NEXT-GENERATION SYNCHROTRON RADIATION FACILITY

NanoTerasu
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Abstract

A 3 GeV synchrotron radiation facility “NanoTerasu” is now being commissioned at Sendai, Japan. All magnets
were successfully installed in the storage ring with a good alignment and are operated well as designed. We optimized
the peak current and the timing of the pulse magnets of the ring injection section, based on the beam trajectory change.
Fine-tuning of the pulse height and shape will soon be performed with beam response.
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Figure 1: One-cell magnets in storage ring tunnel with 6
girders.
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(b) Vertical alignment measurement
Figure 2: Survey results of the magnet position of the stor-
age ring. The y-axis is a displacement from the ideal posi-
tions and the x-axis indicates the circumferential position.
Colored points represent groups of the magnet girder.
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Figure 3: Trend of output current from U650 power supply.
Blue dots are raw read data. Orange dots represent the
moving average of blue ones.
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Figure 4: A schematic view of the ring injection area. The
Frenet — Serret frame is shown as the s- and x-axes; the
stored electron beam goes from the left side to the right
side (s-direction); the injection beam comes from the upper
left; the inner side and outside of the ring are the upper and
lower of the figure, respectively.
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Figure 5: Pulse septum magnet timing optimization. The
horizontal axis is a parameter that is proportional to the
beam timing. The range corresponds to approximately
6 ps. The vertical axis is the horizontal beam position mea-
sured by a BPM downstream of the pulse septum magnet
(INJ-BPM2) Gray dots are raw data and blue ones are the
mean values of them.
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Figure 6: Kicker magnet timing optimization. The hori-
zontal axis is a parameter that is proportional to the beam
timing. The range corresponds to approximately 3 us. The
vertical axis is the measurement value of BPM. Gray dots
are raw data and blue ones are the mean values of them.
Note; the red dashed fitting curve is based on a simple
Gaussian, not half sine curve, for easy to find a peak.

3.4 AH Y — 2K

NanoTerasu T® A4 5 HiE Off-Axis AHTTH % 53,
A= L2 TERRTEE L — 2ITED T TAS 1T
570, ¥FTELDIIDCE IR LOHNEEZ DS

- 220 -



Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi

2L RAE T & LE EFRO BPM(INI-BPM1) 2 =& L,
TEZRTAGE—2Z VL RE T X LHNEE (BHEE —
LN RS T2, RiTF v h—ThiA% OFF L 7-IKAE
TNV RE TR AHANOHIEEZFEL, LA E
7R AHEAE RRICH 2 2 2D BPM(INJ-BPM2, 3) ®
AKEF W (X ) MEEHER L, 2 ZTHERECD
%22H0BPM O X HANMENERZ XS5 ICHET 2
2T, AStE— 2B E — 228 L CUfTHE % #
WTW5 ZEDHIRT &7z, RRICF v h — kA % 5RE)
L. ﬁﬁ%r%ﬁﬂbtoRFWW®A7 A>TV
VIREE T VAL D BPM TET P —L%2E=X
5T, AR =28 ER NI TOEI DNV T
HEZEN TV DR TE S, FRIEIAGF XA I
A HHET BPM @ Single-Pass TORIEEITS Z &
T, Foh—AICKENY THEEERT 2 22T
%%, FRO—#HORIT X > TAG L — 2 DHE %
BTN TE,

4. FroHrsE

AT YE i % NanoTerasu O B O 3% & 23 i 5E
BREET L. EHIRD I D RHEATVS, SRITET
Y — L DINE R MR L7206 AGHR* v 7 — B A EIR
DR ETEZITV, BREYE — A28 5 IR WBEHASH
TE2 L5 MNEEo—8% HisT,

BEWAODOREIZER - IIHEOEFIC X 28 %R
{ZF27-D, 5HBBL—F— T v -1 X 2ERA
B X UOEEREME & Hum & FEEE S OREE T L. BRE
LT EEHRL T E2 0,

R

B 2 B DFERR E CICX EXERSFTDE KRR T
RzjewiimxE Lz, ERAOHIES ;0774 x
MEEZ R F—F > DN &, ERAEROEE - F
BiUﬁ%@Wﬁ%komde%@%@ﬁéiU %
ay (KR D&, BEY > 7 AS O EROSREEE

PASJ2023 THOBI11

(& H SR (*ﬂi) BIUEHER) 29 ANF PO A, 2L

A EIROBE - FiE - B K OBE{EARICOWTIZH
REEB (R O 2wk &t Lk, $7-%EH
A8 XCERORED SRBRICES T, BHITIE NAT
REMZR, POIHRERICREBMERICRZD Z L, Z
DB TOEDEH#HF L BT ET,

BE

[1] PEARIZAT et al., “NanoTerasu Jli#gsa I v > a =27, &
20 M AARIEBRFERER S0 Y —F 4 ¥ 7R, ik, B,
August—September, 2023, TUOPO02, this meeting.

[2] &HEER et al., “rﬁ(ﬁﬁﬁﬂl%i‘ﬁfﬁﬁ NanoTerasu @ 3 GeV
AR — 233y > a=y ZRE, 820 B HA
IERFRERT T “/-—? 4 V7R, fitfE, HA, August—
September, 2023, WEOA7, this meeting.

[3] & 7R} A BN I 52 B FE RN AR S YC B R B 78 & >
& —, “3 GeV KIEAIBE iR MEEE 75 4~ LAR— b7,
September, 2020.

[4] K. Fukami et al., “Performance verification of a pre-

cise vibrating-wire magnet alignment technique for next-
generation light sources”, Rev. Sci. Instrum. vol. 90,

p- 054703, 2019, doi:10.1063/1.5086505

[5] iEEN) et al., 7Y ZAHIENC & 2 B ABFROBEFEL LU
RSN DR, 28 20 Bl HARME IR FRER
Tuy—7 4 ¥ 7R, i, HA, August-September, 2023,
THOB 14, this meeting.

[6] K. Fukami et al., “Iron lamination and interlaminar insulation
for high-frequency pulsed magnets”, Review of Scientific In-
struments, vol. 93, p. 023301, 2022. doi:10.1063/5.0074226

[7]1 WOt er al., “XERBEHHHRD 72D DC £ 7 &2 L5
WA, & 18 BHAM#ERERER 0y —T 4 V7
A, online, August, 2021, p. 34.

[8] T. Inagaki et al., “Development of a Solid-State Pulse
Generator Driving Kicker Magnets for a Novel Injection
System of a Low Emittance Storage Ring”, Proceedings
in 9th International Particle Accelerator Conference, Van-
couver, BC, Canada, April-May, 2018, pp. 1804-1807.
doi:10.18429/JACoW-IPAC2018-WEYGBF4

-221 -



