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Abstract

The wire technique becomes important for the alignment of SPring-8 II plan. The linearity of the wire must be checked
at any point. Thus the movable stage on the rail is useful. We have no coordinate measuring machine. Therefore the
absolute linear reference is hard to realize. HLS sensors are thought to be reliable in the vertical direction. The CuBe
3.6m-wire sag is calculated and measured by wire sensor and hls system. These values were agreed within 5 z m. The
movable stage levels were also measured by CuBe wire, wire sensors and HLS's. These results were agreed within +5
w« mthrough 4m. There are some methods to measure the nonlinearity, for example, alignment telescope, theodolite, level,
laser tracker, auto collimator, interferometer, tilt sensor, laser and CCD camera system, and wire system, etc. The
horizontal nonlinearity becomes more reliable by measuring with more methods. We will do these check using the 4m
movable stage. Kevlar wire has some nonlinearities which size is a few tenth micron.
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Figure 1:

Transverse using laser
interferometer.
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Figure 2: Separated nonlinearity displacement from
yawing effect.
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Figure 3: Auto-collimator using Leica TMS5100A.

HEFET, TTAT—C0WBMET~T I4
CNEDHDOPRIZL BRI EA FTA PR
LAKFEMAZ0ICE Y M5, SHEAITZDORFOEE
S, ZINLAT—UEBE, BFOEA NI A b
DT DICEEL, ~T T4 U EEROFHOFRITEE-
TELROKY, ShEAZGIT, T OB KR

-791 -



Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan

PASJ2016 MOP135

ERE L7284 R T4 bOMLE Tida<, ERREIC
AR LOTEONMENBE L THEITIT T Z2Wn
Z L CHERECE %, Figure 4 ([ZliFcoa— 7L
vy Fr 7OWEMERT, BETHZ720ICH
ETETWNWABI Enbnd,

20 W
+TM5100A

mvs/W/

%0 BREOLE BEAM ¢
+TM5100A

20 o ELCOMAT !
10 .
-1 w/ :

-30 (
0 500 1000 1500 2000 2500 3000 3500 4000
HIE@E:0 mm)

EE (U rad)
é

|
N
o

I
[
o

|
N
o

{EZ TM5100A( 1 rad)
o

Figure 4: Measurements comparison between TM5100A
and ELCOMAT3000.
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Figure 5: Measurement of V-Distance coefficient.
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Figure 6: The voltage versus distance.
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Figure 7: Response curve to vertical V-shape wire.
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Figure 8: Sensors on the movable stage.
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Figure 9: Wire heights from two sensors in the vertical
direction. Second sensors data is plotted by shift 395mm.
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Figure 10: Wire positions by two wps sensors and rolling
with tilt meter.
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Figure 11: Wire measurement with wps on the hls.
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Figure 13: HLS’s on the movable stage and fixed one.

HTWDER A2 E Lz, 4mm BEHFEEKEIZEH
z CIRENT 5720, 1 55> T BMllE L7z, Figure
1413 2 kITD wps 2 fH O (HLS 1% 2 fH D wps D
L ZEE & TnDd) & 1RIE wps, HLS 128D
AT =V DEEIDELT sag wEZELSIWEETH
HM™ES pm OEEIZINE > TWAD R b D,

6. N—RUMHEERTA VOLLE

6.1 77 T7—#

Fogale L/ BHIEA L7 CWG-0.5 OEEMEE G H %
Figure 15 [/, SEAOHE T — [ 2 BUTHIVERHE
% Smm & TN EA TV D, ZEOKIFZNERO
MY OHEREINT— DA TWDIREETH 5234

-793 -



Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan

PASJ2016 MOP135

20 I
~ AT LA TR —
= 15 Wg""t‘\"‘%ﬂ~ 5 - wps 2d av
310 fo o A g - TR —wps 1dy
% ﬂr‘ﬂ" . N W
mﬁs(ﬁﬂ YR hls_dif
g O ' ' ' — ' W?gx?f‘w At g o
o e s
l —10 ¢
I~
X-15
0 500 1000 1500 _ 2000 2500 3000 3500 4000
AT—YDHLE (mm)

Figure 14: The measurements comparison of movable stage level between using wps with wire and HLS.
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Figure 15: Kevlar wire CWG-0.5.
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Figure 16: Two sensors plots by shifting one about 40cm.
50 - . 90
e O TR pos—g PP A o0
- A A e
g 30 — A W 70
T VY D
2 PR IWAR
2 W ROV ALY Y
2 0B T " WY 5 <
§-10 v 30 E
£-20 : 203
5 30 'y Y/ - 10§
z —40 (‘lanﬁ_@E'ﬁ?k;ﬂ-‘ \\\ . 0 £
50 (2015,2016) 102
0 500 1000 1500 2000 2500 3000 3500 4000
w 30 70
< 20 [ EETIE ’\ =—m 60
o
g Ay ﬂ TI7—8%
7
Z 10 7 A 50
210 [ v w30 ﬁg
2-20 V v v U i P 8
$-30 10 5
~40 MM/’\I’Y"\!"\P\MM | 0o &
5 A 7 v £
50 'ﬁ‘,"\- M A - ;’/ -1 E
60 (2015.2016) A .-
-70 -3
0 500 1000 1500 2000 2500 3000 3500 4000

Figure 17: Comparison between Kevlar and CuBe wire.
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