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Abstract

The injection scheme for PF ring was designed using the kicker and septum magnets. After the earthquake hit in 2011,
the injection efficiency has decreased. This primary cause of the problem seems to be the alignment errors of the septum
magnets and correction magnet of beam transport path. To recover and improve the injection efficiency, investigation of
the present injection parameters are essential. We carried out the beam based studies in order to fix the injection
parameters. In this paper, we report an overview of the beam based measurements.
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Figure 1: Schematic drawing of an injection scheme using
pulsed kicker and septum magnets.
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Figure 2: Lattice configuration for the measurement.

Table 1: Twiss Parameters and the Phase Advance Ay
from the Insertion Device 02 (ID02)

K1 K2 K3 K4 1D02 Inj
Oly -1.79  -0.62 -147  -0.66 0.01  -1.08
Bx 3.25 6.02 13.8 3.15 12.0 9.45
Apy 8.01 8.29 1.24 0.86 0.00 1.26
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Figure 3: Injected beam and stored beam relative position
at the injection point.
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Figure 4: Horizontal phase space plots of injected beam
and stored beam of Fig. 3.
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Table 2: The Parameters of the Septum Magnets

Max value Setting value
position
[mrad] [A] [mrad] [A]
S1 166 6000 118.61 5344
S2 98 6500 93.69 6281
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Table 3: Physical Aperture and Betatron Function

Aperture [mm]  Betatron function [m]

Position
X Y Design LOCO
ID16 - 7.5 5.00 5.07
ID14 16 7.96 6.15
SEPTUM 20 9.44 11.71
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Table 4: Phase Space of Stored Beam at ID

Position [mm)] Angle [mrad]

Horizontal —1.83+£0.28 0.52 £+ 0.09

Vertical 2.10£0.17 —0.07 £ 0.07

WIZAFE —LOMEIX, 1nC D AR/ F% 1 Hz A
HLUT, turn-by-turn OF —&H AFTLIZBRE 2L
T{T~7=, Figure 5 [ZAF/UF % 100 7 0y hUT=kE
R s, MR — AL FEHhI A B O A AR 22 R
THHRAEF T, Table 5 1FEFEE — LD EENS Eo7-FE
REFR R E LT,

Injection bunch
Phase Space 100 plots

5.2 T T T T T T T T 2
sk
a8
46 e 1 16k
. .
aat
42
v d
oy ¥

x ¥
38 +#42
e

X’ [mrad]

36 + 4 1+ P
+ ot M t
34 ook 4 +
+ o 08
Ry O
N I S S SR SR S S 06
28 30 32 34 36 38 40 42 44 46 -1.6

X [mm]

L L L L L L
-4 -12 -1 <08 -0.6 04 -0.2

Y [mm]

Figure 5: Phase space plots of injected bunch at the
injection point, units in millimeter.

Table 5: Phase Space of Injected Beam of Fig. 5

Position [mm] Angle [mrad]

Horizontal 30.5+ 3.2 3.11+ 042
Vertical 0.06 +0.23 1.02 £ 0.23
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Figure 6: Reconstructed pulse shapes of kicker magnets
(0.4 mrad).

Table 6: Kick Angle and Pulse Length (Zero-to-Zero)

K1 K2 K3 K4
Kick angle [mrad] -0.414  0.351 -0.452  -0.539
Pulse length [nsec] 1550 1625 1550 1625
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Figure 7: Pulse shapes of K3, the measurement of magnetic
field (solid line) and the reconstructed of beam response
(dotted).
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Table 7: The Parameters of Septum Magnets

Prev. Update
Name
[mrad/A] [mrad/A] %
S1 22.2 22.4 -1.6
S2 16.6 17.1 12.94
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Figure 8: Horizontal beta functions, the loco model (dotted
line) and the designed model (solid line).
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Figure 9: Number of survival particles per turns.
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Table 8: The Results of the Injection Simulation

Single Kick Multi Kick
Original 25.8 31.8
Fix the vertical 49.2 55.6
Fix the septum 63.4 57.3
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