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Abstract

Beam commissioning of the 3-GeV linear accelerator and the storage ring was completed smoothly as planned. The
beam performance as a next-generation synchrotron radiation facility was confirmed during the beam commissioning.
After the adjustment of 7 beamlines (28 beamlines in total) has been completed, experiments using synchrotron radiation
began in April 2024. In this presentation, the beam commissioning status and user operation status are shown.
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Figure 2: Layout of 3 GeV linear accelerator, storage ring
and 10 beamlines.
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Figure 3: Photograph of 3 GeV beam transport lme and
injection point of storage ring.
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Figure 4: Timeline of beam commissioning 3-GeV linear
accelerator.
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Figure 5: Timeline of beam commissioning storage ring.
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Table 1: Main Parameter of 3-GeV Linear Accelerator

Beam parameter Design Measurement
Beam charge >0.3nC 0.36 nC

Energy 3 GeV 3 GeV

Energy spread 0.16 % (FWHM) 0.043 % (FWHM)
Horizontal emittance 2 nm rad 1.04 £ 0.03 nm rad
Vertical emittance 1.84 £0.19 nm rad
Beam charge stability - 0.52 % (o)

Energy stability <0.2% (o) 0.06 % (o)
Pointing stability - Hor. 22 pm (o)
@injection point Ver. 24 um (o)
Repetition rate 1 Hz 1 Hz

RF Repetition rate 40-MeV injector RF system: 25Hz

C-band acceleration unit: 10 Hz

Table 2: Fault Events of 3-GeV Linear Accelerator
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Table 3: Main Parameter of Storage Ring

Beam parameter Design Measurement
Beam current 400 mA 200 mA
Energy 3 GeV 3 GeV

Betatron tune (x /y) 28.17/9.23  28.17+£0.01 / 9.23+0.01

Chromaticity (x /y) 1.38/1.53 1.98/1.98
Horizontal emittance 1.14 nmrad  1.14 nm rad

Bunch length 9.74 ps 10.9 ps

Filling pattern - <550 /592 buckets
Electron lifetime - ~10 hr

Electron Beam Profile at 3-pole Wiggler
| X projection 0,: 81.81 um
8.19 um
82.43pm  0,:

Y projection 0,:
2D distribution o,:

8.29 nm a: -3.40 mrad

Figure 7: Stored beam profile of synchrotron radiation
from 3-pole wiggler imaged by X-ray pinhole camera.
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Table 4: Operation Status of NanoTerasu

Operation cycle Operation time MTBF MTTR
#1 (4/9~4/21) 296 hr 147 hr 0.93 hr
#2 (5/19~5/24) 144 hr 146 hr 0.93 hr
#3 (5/26 ~5/31) 104 hr 107 hr 1.06 hr
#4 (6/4~6/14) 248 hr 157 hr 1.06 hr
#5(6/19 ~ 6/28) 224 hr 206 hr 1.06 hr
#6 (7/9~7/19) 248 hr 207hr 1.03 hr
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NanoTerasu Operation Status

SR Operation Status 2024/7/29 08:23:54
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Figure 10: NanoTerasu operation status on web page.
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