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Choose the Mathieu ¢ Value for RFQ Cooler and Buncher
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Abstract ;: The paper introduced the theory for cool and constraint ions in RFQ cooler and
buncher,use the international comparative advanced Realistic Interaction Potential model for
Monte Carlo simulation with buffer gas filled in RFQ, concluded the Mathieu parameter q
value range for RFQ cooler and buncher. The conclusion is that under vacuum or air circum-
stances ,when Mathieu parameter q is greater than 0. 908 ,the movement of ions is unstable;
under the condition of air circumstances, when Mathieu parameter is slightly less than
0. 908 ,the ion movement has been unstable. The best Mathieu parameter q value for con-
straint ions is 0.3 to 0.5.
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Fig.4 Typical movement of single “Ar* ion in the He buffer gas obtained by using the RIP model
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Table 1 The corresponding table of parameter Mathieu q,RF voltage,RF frequency and constrain ability

R R B8 AR {545 RF $i AR A8 {34 RF B RS

1 Vi/V f/kHz Vier/f* Ve/V  f/kHz Vi f Ve/V  f/kHz Viga/f*
0.1 11772.9 2000.0  34.65 735.8 500 2.17 4000  1165.8 11.77
0.3 39243  666.7 34.65 2207.4 500 19.49 4000 673. 1 35.32
0.5  2354.6 400 34.65 3 679.0 500 54.14 4 000 521.4 58.86
0.7 1681.8  285.7 34.65 5150.6 500 106. 11 4 000 440.6 82.41
0.908 1296.6  220.3 34.65 6 681.1 500 178.55 4000 386. 8 106. 88
0.99 1189.2  202.0 34.65 7284.4 500 212.25 4000 370.5 116.56
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Fig.5 Keep the same constrain ability ,obtained with the RIP model sinmlation trajectories of “Ar* ion in He buffer gas filling in RFQ
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