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H5, 2XTOHIRIEH 2D DD, HIEFHA % Microsoft
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Figure 1: Schematics of the control survey in KEK injector
linac.
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Table 1: Summary of Length, Number of Units, Magnets,
and Monuments on Each Sector

Sector name A B J-arc C

Length [m] 48.0 76.8 36.1 81.6

# of units 4 8 1 8

# of magnets 65 14 35 18

# of monuments 15 19 10 21
Sector name 1 2 3 4 5
Length [m] 833 929 699 795 768
# of units 7 7 8 8 8
# of magnets 74 90 20 16 34

# of monuments 32 32 17 19 20
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Figure 2: Horizontal (dx: residual of surveyed and de-
signed x-coordinates, upper) and vertical (z, lower) coor-
dinate components surveyed on 2020 (O) and 2021 (A).
Residual of two years’ survey are overwritten with [, re-
spectively. Geodetic line corrections have been already ap-
plied for vertical coordinates.
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Figure 3: Uncertainties: Uz (3: 2020, O): 2021), Uy (A:
2020, v7: 2021) and Uz (H: 2020, ¢: 2021) comparizon
between 2020 and 2021 control survey for the KEK injec-
tor linac.
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Figure 4: Uncertainties: Uz (0), Uy (A) and Uz (O)
distribution along circumference of SPring-8 surveyed on
2018.
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DI H <X D EHANTIZY A MEL. instru-
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LIS
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“Import” — “Custom Formats” — “Digital Network Level
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HiRD 1) ~3) ZHE L LT, EBICHIREFEEL
RABHNCHESE L. W 2175~ 21 (MP) ZAEK L.
MP LOFEITRZ 2L T RAZEITT2DATH 5,
MP X SA T “Scripts” — “Create/Edit Measurement
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Plan..” *& MP editor Z##UTZ5 LiF. SATTOHH
Baflza<wy FRIEXECAL, AT a< Y RO
JIE (S: Sequence). R (A: Arguments) & i Hi 72 3
ELURICRT, a~x >y Fo & DMz MP editor
2% “Help” — “MP Command Reference” T T
XA

S0. Import ASCII: Predefined Formats
SA IZRMREIE 7 7 4 V2 FHAAL, AO: File
Path or Embedded File 2 TH8M SO EE 7 » 4
)V instrument.txt % ¥§7E 3 %, Al: File Format (&
PointName X Y Z %3%fR L. A2: Unit (& Millimeters
%. A3: Angular Units I% Degrees %#R3 %, A4:
Collection Object Name & ::inst coordinates::Point
Group & LTHK,

S1. Make a Point Name Ref List From a Group
BWEEMOBIRY X BEK T %, AO: Collec-
tion Object Name 1% SO A4 # S i85 %, Al: Point
Name Ref List (232 7 7 £ L D Satfs$
PRAZ N5,

S2. Create Counter
AO: Counter Z1ERK T %,

S3. Get i-th Point Name From Point Name Ref Lits

(lterator)
ZIZhH SIS FT—TUHICA S, BRlAH
ROV ZAMZi ZBHDOA Y F vy 7 A%E YT,
AO: Point Name Ref List T S1A1 #&[R3 %, Al:
Integer THIHIE 0 ZH5E, A2: Step ID TV R b
RAATICERE L 721 S16 ABE L Tr— 7%k
5,

S4. Get i-th Point From Group
AO: Collection Object Name (& SO A4 TIEE L /=
Point Group #Z [ L. Al: Integer IZ S2 A0 THITE
DA VT v 7 A%HEE, AR PR R b
IMETIET,

S5. Decompose Vector into Doubles
AOQ: Vector IZ S4 Ad DR FUEZTEL. Al, A2,
A3ITRT MUED . y. 2 T EBRETIRT,

S6. Make a Transform from Doubles (Field XYZ)

A0, A1, A2: Double 1Z S5 A1, S5 A2, S5 A3 TfEF5
L7z 2, yo 2 2L, 74—V FERE LTE
mT 5,

S7. Add New Instrument
AQ: Inst Type IZfEH T 2 HIEMIRZ T L X7 > h
BIEET B, T 2Tl Leica B AT-401 (401, 402,
403 $3@) = # {3 % 72 Leica emScon AT402 %
fBET 5,

S8. Get Last Instrument Index
RRIEBI L7 RIEHSR ID 23185, ATNEARE,

S9. Rename Instrument
AO: Collection Instrument ID 2 S7TA1 TH8%E L 7=
BRI E SR X H, Al: String 12 S3 AS THHX M
MR AT EID Y TS,

S$10. Construct Frame on Instrument Base
PRI AT FERE R B /ER, AO: Collection Instrument
ID 2 S7 Al %% X 4% Frame Name ICEK 3 2
FEZR DA inst frame ZREFRT 5,
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S11. Construct Frame
AQ: Collection Object Name 12 %7 # @ FEFE R %
:::Frame % %$%, Al: Tramsform T S6 A6 TEK
L7277 4 =)L RAPEIEREBE),

S12. Transform Instrumet - Frame to Frame
BRIZIEI L 72t U, $rdic ek L 7= i
R AFH], AO: Collection Instrument ID 12 S8 AO
THUS L 7= HlEM28 ID 228, Al, A2: Collection
Object Name 12 Z4124 S10 Al. S11 A0 %F57E,

S13. Increment Counter
Hv X —FEBDEH, AO: Counter Reference I
S2 A0 =518,

S14. Delete Objects
PRI ERRL U 72 EEAE R 2 HIER, AO: Collection
Object Name Ref List IZHIFR 3 2 FERE R % :inst
frame ¥ ::Frame %#57&,

S15. Jump to Step
N—T#DKE L, AO: Step ID i< Jump TN S3 %
I,

S16. Delete Points
MR Y R MHARAABTTHRD T — X HIER, Point
Name Ref List IZHIBR TN E S3 A0 2 SIRXE 3,

S17. Import ASCII: Predefined Formats
BWEOWNET — XU R FFiAiAA, AO: File
Path or Embedded File ICHIETF — &% 7 7 £ 1L
meas.txt Zf§E, Al: File Format X3 71 &7 > X
D GroupName PointName X Y Z % %R, A2: Unit
¢ A3: Angular Units 3ZhZN SN EU XD
Millimeters & Degrees %%, Ad4: Collection Ob-
ject Name Z ::::Point Group 2$8E 3 5,

S18 — S81. Fabricate Observations
BEMEOHBE L —TRHBEF— & LTHE
3133 %, AO0: Collection Instrument ID 1T 51
DAY BB LHEMSET 63 BWWAST. 0-
il::Instrument D FHETHEEX T 5, Al: Collection
Object Name (Z1& Point Group % ::ilLLPoint Group
DEMHETEIRT 5,

S82. Exit Measurement Plan
MP O T2EF,

32 FHERER

2@b oEERENEREL, IR I2L—2a v T
AR AR - MR 21T o 7RIS S - I E iR
534 % Fig. 5 1TR"T, Figure3 L, Case 1 @ Uz,
Uy, Uz DWhdEHEOWERRED % EO M E
Bl LTRSBERELTWS Z 22, Fi-daaik
T 25, SRREUESEUE 3 512 L7 Case 2 DA, Case
LICHARTHIEREZZVThOR D D 1/2 BEIHfT
X525, —HEMELFHED Case | N2
CHERZIIBRED 8% L EDICRED AT VWD,
THUTERED, FETREIEBINTVRYL, H
IO TWAERE FTIThbNTIThbhTWwa 2o, AL
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PELELCHEEZE/T 2 . HEREN 1EZYALE
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Figure 5: Calculated survey uncertainty distributions for
three orthogonal components assuming two boundary con-
ditions.
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T2 IT 8% R, HHoEErEZ o5, X
TRt ETaMAE R 2 15, SRR 3 ffic Lz
Ay MERERRFFRET 2 2 e RiAEh 5,

AR TEEER > THNALEHES I 21— a T
B3 2 5Em O AL E R 258 IWAA SR [E KOMAC 2>
L5 EE5VWEH oD 4 ICFELDTHERE L
etk X5 ILC = SPring-8-11 72 ¥ D e D HE(T &
EHICARYIFE TS 22D,
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