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Abstract

A full-scale network survey for accelerator components in KEK et/e~

injector linac has been demonstrated and

completed in August 2020. Results of a network analysis, identified issues, and improvements for further precise network

survey are discussed.
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Figure 1: Schematics of KEK accelerator complex in
Tsukuba campus.
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Figure 2: Schematics of the network survey for KEK e*/e~ injector linac. A cartesian coordinates are defined with the
origin at A sector head. y and z axes are beam running and vertical directions, respectively. Note that the beam running
direction with this coordinates definition is changed to be negative from exit of the arc section.

Table 1: Typical specifications of LT and digital level sur-
vey instruments, number of survey points, and work peri-
ods.
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Table 2: Evaluated survey errors for LT and level surveys.

LT fl&

KEMAE 2.7 urad
B|EMAE 2.5 urad
PR 17 pm
KEERE

IKHE 5 um
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Figure 3: Measured horizontal coordinates (black) and lev-
els (red) of injector magnets. Note that a geoid height cor-
rection is not applied for levels.
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Figure 4: Evaluated measurement errors (o) for horizontal
coordinates (x : blue and y : red) and levels (z : black) of
injector magnets. Room temperature distributions (green)
are also overlaid.

4. ER

2. TN LTz L — ¥ —ERTEHll 2 - 2R Dok HE
7 — & (PD level) ¥ B $ % LT HlED/KYE (LT level)

DI} (dz) D6y FB—IELTHIER D RN E S

%, ZOHIFROERNZFHEZ. D7 b ERNOME
IR LTIIHD TORATDH 5,

——PDlevel ———dz —~—dz' ——LT level (corrected) -.- dz' (fit)

z [mm]

PD = LT (corrected)
-6 Std. : 247 pm

-400 -300 -200 -100 0 100 200

y [m]

Figure 5: Level survey comparison between PD and LT
measurements. Residuals of PD (red) and original LT level
data are shown as dz (blue). Pitching correction of 20 prad
is applied for dz data to make even levels of both end with
PD levels and plotted as dz’ (green). Eventually, a geoid
height correction (dz’ (fit)) is added to the original LT lev-
els (black) and compared with PD level.
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Figure 6: Measured magnet levels along path length before
(blue) and after (black) the geoid height correction.
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Table 3: Survey error comparison after the network analy-
sis.

Hor. [urad]  Ver. [purad]  Dist. [pum]
EE= a2 XY MAA 2.692 2.517 17
HEEE=— a2 XV MEL 2.509 2.522 17
PEREE— a2 X > MEL 2.695 2.494 17
KRE=2 XY MEL 2.577 2417 17
INA XA DA 2.192 2.273 17
PE_a XY MEL 2.187 2.266 17
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