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Abstract

Relations between horizontal beam emittance and machine parameters such as horizontal betatron tune Q, are
discussed. We present a new and useful relationship between the estimated horizontal beam emittance ¢ xrand machine
circumference C(m) of worldwide medium and large-scale storage rings. For comparison all horizontal emittances are
converted at 1.4 GeV. MAX-II [C(m) = 90] and MAX-IV [C(m) = 278] are well designed to optimized the
cost/performance ratio and their designed emittances of 7.7 nm -« rad and 0.26 nm - rad at 1.4 GeV are well agree with
the minimum estimated emittance equation ¢ xg min(nm * rad) = 5.6 X 10°[E(GeV)/1.4]*/C(m)’ at C(m) = 90 and C(m) =
278, respectively. The designed emittance (25-nm * rad) of SAGA-LS is two times as large as the minimum
estimated emittance at C(m) = 75.6 given by the above equation.
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