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Abstract

In order to manifest and to optimize the beam performance at the PF-BT which is the beam transport line from the
injector to the photon factory, the reconstruction of the simulation model was performed by changing magnetic fields and
the beam parameters. After modifying the simulation model, the emittance of the injection beam has periodically been
measured and the automatic orbit correction has been demonstrated for the stable beam injection.
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Figure 1: Schematic view of the PF-BT.
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Figure 2: RMS beam size by changing the quadrupole field
of QD1 (a) before and (b) after correcting the simulation
model.
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Table 1: Ktol of QD1 and QD2
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Table 2: RMS Emittance valuated by Q-scan

QDI - PM4 QD2 - PM4
(&x, &y) evaluated by (66 nm.rad, 94 (71 nm.rad, 116
Ktol (design) nm.rad) nm.rad)
(&x, &) evaluated by (73 nm.rad, 103 (80 nm.rad, 113
Ktol (meas.) nm.rad) nm.rad)
(&x, &y) evaluated by (97 nm.rad, 138 (44 nm.rad, 59
Ktol used in user nm.rad) nm.rad)
operation
Designed (&, €y) (61 nm.rad, 61 (61 nm.rad, 61
nm.rad) nm.rad)
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Table 3: Ktol estimated by Genetic Algorithm (GA)

Quadrupole  Ktol (design)  Ktol (GA) Ktol used in
magnet user operation
QD1 9.83 Am 9.83 Am 14.05 A.m
QD2 9.84 9.93 525
QD3 9.90 9.90 10.46
QD4 9.89 9.98 1048
QE1 5.96 5.96 592
QE2 593 5.99 7.07
QE3 5.96 6.04 6.28
QF1 5.96 6.01 4.66
QF2 5.96 6.04 6.38
QGl1 595 5.96 435
QG2 595 6.06 495
QG3 5.96 6.06 543
QG4 593 6.06 2.96

Quadrupole  Ktol (design) Ktol (meas.)  Ktol used in
magnet user operation
QD1 9.8 Am 10.6 A.m 140 A.m
QD2 9.8 Am 10.0 A.m 53Am
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Figure 3: Comparison of RMS beam size between
simulation results before and after modifying simulation
model and experimental results in (a) the horizontal and (b)
the vertical, respectively.
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Figure 4: RMS emittance of the injected beam measured at
the PF-BT.
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Figure 5: Injection efficiency before and after optimizing
quadrupole fields (meas.).
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Figure 6: RMS beam size before and after optimizing
quadrupole fields (SAD).
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Figure 7: BPM signal in horizontal direction (a) before and
(b) after introducing the orbit correction.
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Figure 8: Capture efficiency from PF-BT to PF ring (a)
before and (b) after introducing the orbit correction.

PF ~DOZEERE—AIARFEWFRFL T, v AXT o
HMIZ PF-BT (2385175 B BhiuE fH EORBRZ1 T2 o7,
Y S OEEEENZ LR x SR OTEEE R KX S
VOZENBLAISN TV 20, AR x T a~OfjiE
WIEZA T2 72, £ VUM O HONCE — AN 8D K
NART TV T OFREEEAT IR ST t% . EDOHEEY 7 7
L AGEE LU TR E LT, IICARERO S5
BFE—2IA 100 FS5IZHOWT, PE-BT OF SR ES
- — L)L E R 28 (BPM) CHLE A 72 0 Al A
BHL, 27 7L AREEEIR D IR AT T
7% SAD CTEH UGS E VTR =,
H Z3fLE M IEDO R AT RDLT-DICAT T 7 ThE
LB — AL Z B> CAS B RS E LA A
FAH IE IS LV BE 23R & (2 7 7L ABLE ISR A S
hRMNEE T D Lo R LT (Fig. 9)

PF-BT H BB EDOZ P MR INIZDT, B 5
A 12 b, 2——i#E#5 T PF-BT H B#LEMIED
RBRIE 21T o7, BRIz > CASSRDOE
B AIHI S NDZ MRS (Fig. 7(b) X Y Fig.

8(b)) .

A% EMMIC Ktol OEHHEFTVRNG, AFE—
LT AR OEEAR & NG 2R D 22 A AT 72 58
FRTREEAEATH T IE THD,

- - ® - - Orbit —e— Inj. eff.
2 0.5
e, we o Ta] &
—_ 1 o® 200 ‘ =,
R =8 - v(h u-2ees.. 804 g
g \ [ vood =
- 5 1 é i /’ - =
- 1 & o
0 Ve W C R
O’I 1 %.
. S
% -4 0.2 &
£l
©
6 <
[
2
-8

2023/5/11 15:50:00 2023/5/11 16:50:00

time

Figure 9: Checkout of the beam orbit correction at PF-BT:
even when the orbit was perturbed by steering kicks, the
injection efficiency was recovered by the orbit correction.
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