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Figure 1. Calculated beam lifetime by elastic scattering and

bremsstrahlung as a function of beam energy. Data are given for p/I
(COeq.) =1%x10"7Pa/A (20°C), critical angle =1 mrad and buck-
et height=19% and 2% (broken line). Contribution of extranuclear
electrons is disregarded.
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Figure 2. Calculated beam lifetime as a function of critical angle.
Bucket height is 1% and other conditions are same as Fig. 1. Full
gap (aperture) value corresponding the uniform betatron function
of 10 m is shown in top axis.
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Figure 3. Changes of beam lifetime and pressure in the PF ring.

Horizontal axis is the operation time represented by the time-in-
tegrated stored current. 1 A<h of the operation time corresponds to
the irradiation photon dose of 3.9 X 1022 ph./m. Refer the text as to I
e7 and p,, /1.
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Figure 4. Beam lifetime of the PF and the PF-AR as a function of
pressure. The bunch lengthening is adopted in multi-bunch opera-
tion and the beam thickening in single-bunch operation in the PF
ring to improve the beam lifetime (original value is indicated by thin
line). The Touschek lifetime of the PF-AR is short for its beam
energy and emittance because of the single-bunch operation. In
present operation pressure, however, the vacuum lifetime is
dominant and no affect is expected even if the emittance was reduced
in the half (thin line). Both in the PF and the PF-AR, the beam life-
time is limited by the bremsstrahlung in high-pressure range.
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Figure 5. Beam lifetime of the UVSOR and the UVSORII as a

function of pressure. The UVSORII is the upgraded UVSOR with
the emittance of 27 nmerad. The bunch lengthening is adopted in
multi-bunch operation and the bunch thickening is additionally
adopted in single-bunch operation. The beam lifetime is limited by
elastic scattering in the UVSOR. In the UVSORII, the vacuum life-
time will be improved by modulating the betatron function. Then
the beam lifetime is expected not to change so much in multi-bunch
operation when the present pressure is maintained. But it strongly
depends on physical aperture (minimum gap is 10 mm). The beam
lifetime in single-bunch operation is limited by the Touscheck effect.
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Table 1. Ring parameters related to the beam lifetime

UVSOR PF PF-AR

beam energy GeV 0.75 2.5 6.5

circumference m 53.2 187 377

emittance nmerad 165 36 300

stored current mA 150-300  300-450

[ single bunch ] [30-80] [30-70] [30-50]

p/I (nominal) Pa/A 2.E-07 4.E-08 1.E-05

Ie7 Aemin 75 1300

[single bunch] [10] [30] [50]
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