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Abstract

KEK electron/positron injector linac has started the injection to SuperKEKB rings. For the emittance preservation
through the linac, high accuracy alignment is required. The fiducial for the measurement is defined by the 500 m laser
passage in vacuum. We assess each girder position this laser reference line by detecting the laser position with quadrant
photodiodes made of silicon semiconductor. The measurement so far has made us realize that the floor moves in a year-
long period. After initial alignment with using this measurement system, we have to suppress the misalignment by this
floor movement. We have measured the floor movement for recent two years typically in every two weeks and even
in every 4 hours at 20 or so special positions. This measurement shows the year cycle and the location dependence on
location along the linac tunnel. In the present paper, we will report the result of measurements and show some analyses

of this movement feature.
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Figure 1: Linac layout. Exp. J are shown red arrows.
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Figure 2: QPD sensitive factor.
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Table 1: The Result of Sin Function Fit

PD Name Cycle [day] Amplitude [mm] RMS [mm)]
PD_41U 369+11 0.1840.03 0.10
PD_44D 38+8.4 0.033+0.03 0.070
PD_45D 532+39 0.074+0.02 0.10
PD_48D 368 + 4.8 0.30 +£0.019 0.078
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Figure 3: Horizontal QPD position.
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Figure 4: Vertical QPD position.

PD Xdiff. from 2016/04

T Exploint ——  2017/04/01 —*—
, 2016/05/19 2017704727 —=—
#8451 #58 0160602 2017/08/11 —o—
2016/06/16 —=
2016/07/01

#CY-#C4 #11-#12 #1845
2017/10/04 —*—
2017/11/16 —
2016/07/15 —=— 2017/11/30 —*—
2016/07/20 —%—  2017/12/27 —*
2016/08/05 ——  2018/01/10 —*—
2016/08/19 —e—  2018/01/25 —
2016/09/07 —e—  2018/02/08 —=—
2016/09/20 —e—  2018/02/22 —
—e— 2018/03/15 —*—

[mm]

2017/03/11 —=—

100000 200000 300000 400000 500000

QPD location from laser [mm]

Figure 5: Horizontal position displacement from 2016/4.
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Figure 6: Vertical position displacement from 2016/4.
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Figure 7: RMS of the difference between two consecutive
measurements.
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Figure 8: QPD Vertical displacement between 4-5 sector
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Figure 10: The resuit of sin fit of 4 sector.
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