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Abstract

The present horizontal emittance of the Photon Factory (PF) ring is about 35.4nm'rad. By the reconstruction of the
normal cells at the arc section, the emittance can be reduced to about 8nm‘rad. The double number of the combined
function short bending magnets are adopted and one present normal cell become two new normal cells. Although the
lattice of the straight sections are not changed, the optics are optimized to reduce the non-linear effects of the sextupoles
of the arc sections. By keeping the phase advance of the straight section as 3x for the horizontal direction and 2.5w for
the vertical, the dynamic aperture as large as that of the present ring can be achieved with the magnetic errors. The
difference of the optics of the straight sections are so little that the beam injection and the operation of the in-vacuum
short-gap undulators can be maintained. The hardware design will be began as the next step for the realization of the
plan. In this proceedings, the design, optimization and simulation results for the low emittance lattice are shown.
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Figure 1: The arc sections for the reconstruction.
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_ Table 2: Parameters of the Magnets
E
%; Present After reconstruction
® Lim] | B[T/m] Lim] | B[T/m]
~ Ql 0.4 14.5441 Ql 0.4 14.150
ésh Q2 04 -14434 1 Q2 0.4 -13.277
¢ Q3 | 03 21062 Q3 | 03 22334
Q4 0.3 23.572 1 Q4 03 24.025
‘E: o4F QA | 04 | 15699 Q5 | 03 | -21010
S Q5B | 04 -15.578
Q6A | 04 17.773
Q6 0.4 16.496
Q6B | 0.4 17.111
Q7A | 03 9.978
. . . Q7 03 14.857
Figure 2: The new optics of the ring. Q7B | 03 10.325
Q8A | 04 -19.184
Table 1: Parameters of the PF Ring Q Q8B | 04 _17.656 Q8 0.4 -20.256
present - |5 new Q9A | 04 18.499 0 | 04 20493
Energy E[GeV] . . .
Circumference C[m] 187.0 QB | 04 18.195
Emittance & [nmrad] | 35370 8.073 QAA | 04 83901 oaa | 04 6172
Normal cell emittance | epe [nm-rad] 40.722 4.561 QAB 0.3 7.646
Energy spread oe/E 7.29E-04 | 1.64E-03 QDA | 025 | 19926 b\ )
Momentumcompaction o 6.56E-03 | 4.39E-03 QDB | 025 | -17.216
Betatron tune QFA | 04 15.142 | QFA1| 0.15 -10.448
Horizontal Vx 9.60 12.1 QFB | 04 16.077 | QFA2| 0.2 29.679
Vertical vy >.28 6.2 QD | 025 | -15973| BMA [0.647] -12.085
Chromaticity QF | 04 | 15590 QF | 005 | 36788
Horizontal & -13.432 -17.573
Vertical & 17314 | -25.117 Lm] | B[T/m’] L[m] | B'[T/m’]
Energy loss U, [MeV/rev.] 0.399 0.513 S SF 0.2 327.017( SF 0.1 4124.309
Damping time SD 0.2 -325.444|1 SD 0.1 | -2246.525
Horizontal Tx [msec] 7.777 3.040 L[] B[T] Lm] B[T]
Vertical Ty [msec] 7.815 6.109 BMS | 1942 0.962
Longitudinal Tz [msec] 3.918 6.171 B | BM | 1.944 0.962 BMA | 0607 445
Revolution freq. | frev [MHZ] 1.60253 : .
RF frequency frr [MHZ] 500.100 . B B
Harmonic numberl 1 32 DEREADOBE, TR ORI Soum, 58S D
RF voltage Var [MV] 170 E 0.05%, [HERE 100urad (RRIEIZEN L
DED 2HFET)RH->ThH, BRU EOX AT I v
Synchrotron tune Vs -0.015 -0.009 YT T B TR B T L INERE T B D = & NS
Bunch length Oz [mm] 2700 10475 ino7- (Figure 4) . AHEOPIE 1025m 2D T,
Bucket height (AE/E)rRF 0.012 0.017 T I v H L A807 nmrad, 7/3—F ¥ 80c &9 5H &
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Tune advance Av,=3, Av,=2.5

Figure 3: The new lattice of the ring.
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Figure 4: The dynamic aperture of the ring. The
average, the worst and the best cases are calculated
from 50 samples of random magnetic errors.
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Figure 5: The estimation of the improvement of the brilliance by the emittance improvement.
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Figure 7: The lattice adjustment to fix the
photon axis.
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Figure 6: Change of the photon axis without \

lattice adjustment.
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Figure 8: The bore diameter and the saturation.
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