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Abstract

We report some new understandings about the acceleration and deceleration process at NewSUBARU. The static
problems are about the dependence of beam parameters on the setting energy. The dynamic problems are about the effect
of dB/dt terms and the control to overcome the problems. We solved some problems, however the study is still going on.
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Figure 1: Deviation of the measured electron energy from
the set value [3] (black symbols). The red solid line shows

the calculated energy deviation from the hole probe voltage.

The broken line shows the non-liner term of the equation
for setting current (Eq.(2)) normalized with the current at
1 GeV.
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Figure 2: Energy dependence of set betatron tunes where
the real tunes are the same.
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Figure 3: Energy dependence of the set tunes. The broken
arrow shows the expected shift from the known error of the
current set for the bending magnet.
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Figure 4: Energy dependence of the Ax and correction
factor for Q3 and Q4.

3.2 Focusing at Bending Magnet

Vertical tune % TF % energy dependent focusing D
filX bending magnet DEF TH Y, ZOHELET
VEHRLL T <, Table 1 (ZfR A ERE A 3 L OWiRIA]
EHWAICERNERE L EOETVHE EO
tune (b &9, DL X
ZOEACICHY TS Q3 & Q4 DA LE FE LI-fE R
&7, Figure 3 22DHERI L7 Ay, =-0.15
dispersion Z2{bZ BT %5 Q3 & Q4 OEILEIX
Figure 4 (/R L72fE L D 1M/ &0, itﬁﬁ*
FHDHDBET L CHRAERAITEE LR & D
FEIFFABARTHY, BIRZENWWICHBTE 5%
ZAT Ao Thigny,

Table 1: Tune shifts and equivalent focusing shifts of Q3
and Q4 for the horizontal focusing at bending magnets.

AK at B Av AK at Q

NB 1B X y Q3 Q4

0.005 | 0 +0.011 | -0.150 | 0.013 -
0.0065

0.005 | 0.005 | +0.020 | -0.153 | 0.0021 | 0.0063
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Figure 5: (dE/dt) dependent horizontal COD shift.

0.974GeV 5 1.46GeV ifbuiﬂ“é[ﬁw) BPMS
(Figure 5 DE/NG 3FEHOR) 1ZHB1T HALEELE
Figure 6 (27”7, J:FLJ%X/\/f? IR T 7D
T dE/A=0 |Z720 , B — ABLUENFINIR D728

Thd, WwHEOIMERITITE — LEED reference Hl
EHH Tmm T CW5, WEAIITEEZ kX

Figure 6 (27" 3 (dE/d/E W 21397228, Bk
T 5 X O ITEBITITEBIRERIE R, TR
F—THUEZL/ NSV,

x at BPM8 (mm)

0
1
2
3

-4
5
6

B4l R RS I N PR R T I TR R

0 200 400 600 800 1000

time (sec)

Figure 6: Horizontal orbit shift during the acceleration.
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Figure 7: (dE/dt)/E (line) and decay coefficient (circles
with error bars).
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Figure 8: x where the magnet current was constant.
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Figure 9: Tune shifts during the acceleration.
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Figure 10: Connection of power supplies to the normal
bending magnets (NB) and inverse bending magnets (IB).
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Figure 11: Raising pattern of the auxiliary current supply
for the inverse bends (broken kine) and those of the other
current supplies (solid line).
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Figure 12: Shifts of the horizontal beam position (bpm8 X)

and tunes during one acceleration step from 0.974 GeV to
1 GeV.
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