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Upgrade Plan for UVSOR

Masahiro KATOH

Institute for Molecular Science

We are proposing an upgrade plan for UVSOR. This 2™ generation synchrotron light source of 750 MeV
will be converted to a high brilliance light source that can compete with the 34 generation light sources in the
next decade. The original DBA (double bend achromatic) lattice will be modified to have low emittance of
27 nm-rad and four new short straight sections. Totally six insertion devices will be installed. All the straight
sections will have small vertical betatron function, which is suitable for installing in-vacuum undulators of
short period length. UVSOR will produce much more brilliant undulator radiation in wider spectral region

for more experimental stations.
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Figure 1. Typical Beam Current History of UVSOR in multi-

bunch mode.

Table 1 Insertion devices at UVSOR

Linear Undulator (BL3A)

Number of periods 24

Period Length 84 mm

Total Length 2016 mm

Remanent Field 09T

Magnetic gap 30-90 mm

Deflection parameter (K) 0.6-3.6

Helical Undulator/Optical Klystron (BL5A)

Number of periods 18

Period length 110 mm
Length of dispersive part 302.5 mm
Total length 2351.2 mm
Remanent field 13T
Magnetic gap 30-150 mm

0.07-4.6 (helical mode)
0.15-805 (linear mode)

Deflection parameter (K)

Super Conducting Wiggler (BL7A)

Type Wavelength-shifter
Max. magnetic field 4T

Magnetic gap 45 mm

Critical energy 1.5 keV
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Figure 2. Magnetic lattice of UVSOR (One quadrant of the ring) .
Present lattice (lower) and new one (upper) are shown.
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Figure 3. Present (lower) and new (upper) configuration of the
accelerator components. The straight sections where insertion
devices can be installed are indicated by circles. The new configura-
tion includes an option in which the injection point is moved. Final
configuration and the properties or parameters of the undulators are
being discussed.
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Figure 4a.

(a)

Optical functions of UVSOR storage ring. Those of the

present optics (lower) and the new optics (upper) are shown.

Table 2. Main parameters of UVSOR storage ring

Present Upgraded

Circumference 53.2m

Lattice type DBA extended DB

Number of cells 4 4

Straight sections 3mx4 4mx4,1.5mx4

Beam energy 750 MeV

Emittance 165 nm-rad 27.4 nm-rad

Energy spread 4.2x10-4

Betatron tunes (3.16, 1.44) (3.75, 3.20)

Nat. chromaticity (—3.4, —2.5) (—8.1, —17.3)

XY coupling ~10%

Mom. compaction factor  0.026 0.028

RF frequency 90.115 MHz

Harmonic number 16

RF voltage 46 kV ~80 kV

RF bucket height 0.74% 1.03%

Max. beam current 250 mA >250 mA

Beam lifetime (200 mA) ~6 hr >6 hr
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Figure 4b. Beam size and divergence of UVSOR storage ring.
Those of the present optics (lower) and the new optics (upper) are
shown.
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Figure 5. Dynamic aperture of new UVSOR lattice. Those for
various momentum deviations between —2% and 2% are shown.
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Figure 7.
ber of periods is 26.
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Figure 6. SR Brilliance of upgraded UVSOR. Those from the ex-
isting linear undulator at BL3A (), the existing helical undulator
at BLSA (@), bending magnet (A), future short period undulator
(o) of period length 32 mm and minimum magnetic gap 10 mm. In-
creases of the brilliance of the existing sources are indicated by ar-
rows.
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Magnetic poles for in-vacuum undulator at BL7A (under construction) . Period length is 36 mm and the num-
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Figure 8. Synchrotron radiation spectra from in-vacuum undula-
tor at BL7A (under construction). The case of K=1 is shown. The
first and third harmonics will cover the energy ranges around 100 eV
and 300 eV.
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Figure 9. Prototype of the focusing magnet (quadrupole/sextu-
pole combined function).

Table 3. Main parameters of new focusing magnets

Number of magnets 32

Core length 0.2 m
Bore diameter 94 mm
Max. quad. field 15T/m
Max. sext. field 35 T/m?
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