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Abstract

In the fast extraction (FX) operation of the main ring synchrotron (MR) of Japan Proton Accelerator Research Complex
(J-PARC), the residual radiation dose at the extraction septum magnet SM30 is very high, which can limit the beam power
upgrade. This is due to the vertical beam halo scattering at the quadrupole magnet QDT155, which is located directly upstream
of SM30. As a countermeasure, a beam optics with small vertical betatron function 3, at QDT155 has been developed to reduce
the beam loss. By optimizing the tune to the extent that it does not cross resonances, 3, at QDT155 was made smaller, further

reducing beam loss.
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Figure 1: Layout of magnets in the FX area [3]. Blue and yel-
low rectangles show FX septum and main quadrupole mag-
nets, respectively.
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downstream. The blue ellipse shows beam envelope with the
previous optics while the red and green ellipses show beam
envelopes with the new extraction optics [4]. The units are
[mm].
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Figure 3: Major resonance lines in FX operation and working
point of each optics (yellow stars).
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Figure 4: Horizontal (blue) and vertical (red) betatron functions in a superperiod for each optics.
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Figure 5: Horizontal dispersion functions in a superperiod for each optics.
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Table 1: Tune (v, 1)), vertical betatron function 3, and 157-
mm-mrad beam envelope o, at QDT155 for each optics.

(Va, vy) By Oy
@) (21.270,21.409) 20.87m 17.69 mm
@ (21.298,21.380) 18.57m  16.69 mm
@ (21.268,21.328) 17.45m 16.20 mm
@ (21.198,21.239) 1691 m 15.92 mm
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Figure 6: BLM counts in the MR FX area for four optics. The
horizontal axis denotes the address which is assigned based on
the positions of the quadrupole magnets.
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Figure 7: BLM counts in the neutrino beamline for four optics.
The BLM with the smaller number is installed upstream.
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