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1.3 Hall probe System(1-D)
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2.5 Built Insertion Devices
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1.1 Rotating Goil System
Magnet . Storage ring | Storage ring Booster Booster
Quadmpole Sextupole Cuadmpole | Sextupole
1 (mm) 28.00 35.00 24.00 24.00
(27.95) (34.64) (24.13) (23 98)
r3(mm) -21.00 -24.50 -18.00 -19.06
(-20.997) (-24.59) (-18.14) (-19.00)
r2(mm) 19.820 25.04 17.00 18.72
(19.96) (25.05) (17.21) (18.58)
rs(mm) -12.820 -19.42 -11.00 -15.62
(-12.47) (-19.25) (-11.21) (-15.48)
N; 400(288) 280(240) 400(320) 300(280)
N2 600(432) 700(600) 600(480) 600(560)
Ll mm) 1000 600 780 360
BS7
coll axls
outer coil 100 | Inner coll
rland r3 arethetwo radii of the outer coil
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(the main coil), N1 isthe turn number

r2 and r4 are the two radii of the inner coil (the
bucked coil) and N2 is the turn number.
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1.1 Rotating Coil System

agnet Power Supply
Output Output
Current ¥oltage

‘ Printer ‘ ‘ Montor | CD-R'W

Mechanism X-Y-Z Translation tables

| 1 1 | Control: an industrial personal computer

£ SiSu £ together
[ ecmue | [ rewerswey o] oo | o with a step motor control card ;

3 l 21 Data acquisition  a digital integrator
‘ IMotor Controller ‘ | DMM | PDI 5025 ( metrolab PD|5025)

f i connected by GPIB, triggers
Lizmit Switch el from rotating encoder
! f Repeatability <1x10-4
Step Motor — FRotating Coil |— Incremental
— Probe — Encoder
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1.2 Translation Long Goil System

framework

bracket mount

___waoove
link block

translation stages

Encoder 2, Motor 2

L
E Stage 2

Turns of the coil:

400

Efficient Length of the coil:
Efficient Width of the coil:
Mechanism
Control:

Data acquisition

2m

10mm

Two parallel translation table
an industrial personal computer
together

with a step motor control card ;
a digital integrator

RMS repeatability:

( metrolab PDI5025)
connected by GPIB, triggers from
LPT
output of microcomputer
<1x10-4

PDI 5025
Integrator

pc > Step motor || Step motor I
controller driver
* I Stage |
L
L 1]
GPIB Encoder 1, Motor 1

card <
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1.3 Hall probe System(1-D]

SSRIF 3-b Mepnet Mapping Sysiem

Laobony
wh

FRESEEZELE
pEAEETEREY

N

Danfysik - Inﬂ;sctriil 2= Travel

T Long Axis (Z Axis) — 2600mm,
classes — Vertical Axis (Y Axis) — 150mm

' —— Horizontal Axis (X Axis) —400mm

Position accuracy
Long Axis —+5um,
Vertical Axis —£10um,
i Horizontal Axis —=+10um

— T Teslameter Ha” prObe Modd
|-|:|> DT141 from Group3
Magnet Tl’lggef DIStanCE

- Servo system Minimum distance —0.5mm
Hallprebe | | Magnetic Field M easur ement
resolution — 0.05 Gauss

CNC
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200 Quadrupoles for I

storage _rmg 140 sextupoles for

storage ring

- ‘ | : e | HN
80 Correctors for ' a' 1 48 dipoles[156 quadrupoles 146 sextupoles for
storage ring | T booster
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1.4 Measured Magnets

Dipole for Storage ring

1. 0E 03
5.068-04
0. 0E+00 - : "HT "
-5.0E 04 //—

—— 680A \
—=— 700A
720A
740A

-1.0E03

ABJ/BL

-1. 5603

-2.0E03

—
—
e— |

-2.5E03

-3.0E03

-3.5E03
-60 -40 -20 0 20 40 60

X (m)

Specification Max. of Measured RMS of Measured

A 4

3x10* 1.3x10* 0.8x10*
B,/B; @X=t27mm

\ 4

_ 5x104 1.5x10* 1.2x10*
Integral Field Error @X+27mm

\ 4

Dispersion of Magnet to Magnet 1x103 0.6x103 0.3x10°
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14 Measured Magnets

Quadrupole maanet for storaae rina

Q260-010 (I=4904)

2. 0E-03
0. 0E+00 ¢ " —mdﬂk%_
= —Z2. 0E-03
é ——F \\
*-:? —=4. 0E-03 - o0° \
< -6.0E-03 IEE
-8. 0E-03 \%
-1. 0E-02 |
0 5 10 15 20 25 30 35
E (mm)
- Quadrupole _
R<25
Good Field Region |
Spec. Meas.
Integral Field Error 2x10-3 2.0x10° g g
Dispersion of Magnet Max. _ 5x%10-3 3.4x103 : :
to Magnet @150MeV RMS 1.7x103 R
Dispersion of Magnet Max. . 2x10-3 3.1x10°3 - _
to Magnet @3.5GeV v RMS v v 1.3x103 v
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1.4 Measured Magnets

Sextupole magnet for storage ring
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5100-028 (I=234)
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1. 0E-02
8. 0E-03
= B.0E-03 G e
E‘ —a—0° —-— 5" f/
~ 4.0E-03 120° 180°
= —%—240° —e— 300° 1‘7 \
= 2.0E-03 / ¥
0.0E+00 * —_i_:.‘iﬁ%
-2. 0E-03
0 5 10 15 20 25 30 35
R (mm)
R Sextupole R
g R<25 g
Good Field Region _
Spec. Meas.
Integral Field Error 5x10-3 5.0x103 1
Dispersion of Magnet Max. R 2%x10-2 : :
to Magnet @150MeV RMS -
Dispersion of Magnet Max. - 1x10-2 9.2x103 N
to Magnet @3.5GeV v RMS v v 2.7x10°3 v
IMMW 17
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2.1 Hall prohe System(3-D) and flipping coil system

www.adeS00%.com

90000000 - |
s e Lt e [
.d'...,n»w,.-«a*

Insertion Device Measurement System
Cuneent Process|
I_HEHPTUESE i_ﬂp'C-ml'S'can I 1D Gon Feedback: Hall probe bench
Limit switehes

StartPosition  End Position Select Trigger Seang counts mm neaative home positive
m |« | A [ ——
w0 I Ox Hetepl |3 5[1750012+0¢ (175 001
Oy weeplo 8 heE] -0.0001

@ 7  sample Disf 21398005 30,9895

“r

Number of Scans !-i_'i:
T Feedback: Flip Coil

Stans Completed

] Limit sutches
counts mm negative home positive

Single Point M it e -
ingle Foint Measuremen w11 2a+08 50

w[o & A Ao~
‘(!.D——“' Master Y |812497 1101562
Enter Perind - i R0 0 rev
Period [20 |3 g - &
T Samples | I Hi-1.2e+08 -150
Stant Single Point] Slave ¥ (812488 101 561
R 3099 0499875 rev
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2.2 Helmholtz coil system
- Blt:‘Cl‘:‘* holder «  DESCRIPTION :
Lull . . . .
. Coil:  coil pair with parallel to each other, 1350 turaste
* coll
. i 5 . mechanism : a block holder, the three-degree rotation
/ “X . system,
| N e .t s B —— motion control :  a microcomputer together with a servo
moo] oo motor
— Il control card ;

data acquisition : a digital integrator (metrolab PDI5025)
connected by
GPIB
Efficient radiusof the coil: 350mm
RM S repeatability: Magnetic moment -10Gs, deviation
angel -0.1
Measurement speed: 40 blocks per hour
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2.3 Translation dual coils
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24 Hall probe calibration system

Standard M agnet Control cabinet
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2.9 Built Insertion devices

o iﬁﬂt!:ﬁl_ﬂﬂ"

-nml'll\‘””
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2.9 Built Insertion devices

EPU100 for SSRF

Main parameters and the measur ed magnetic
per formances of EPU100

Period Length 100 mim
Number of Periods 42
Total Length 43m
CGiap Range 33— 100 mm
Shift Range +31 mm
Max, Peak Field B, (@H-Mode 0.60°T
Max. Peak Field B, @V-Mode 0397
Max. Peak Field By , @C-Mode 033T
Field uniformity (roll-off) of B, in | x| €10 mm <30%0
Field uniformity (roll-off) of By in | x| <10 mm <3%
Phase Emror (RMS) =4
o First Field Integral <1.5%107 T-m
o Second Field Integral <06 107 T-m?
Multipole of Field Integral
oz Quadrupole <K= 10T
oal Sextupole <1.2 T/m
< Octupole <30 T/m*
2w Resolution of Setting Gap <] pum
g L Max. Speed of Gap Motion | mm/s
Fesolution of Setting Phase Shift =] pum
-0zf Max. Speed of Phase Shift Motion 2 mm.s
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2.9 Built Insertion devices

Dii'ﬂ'mrl'#M'ﬁ'|w.v.%t'a'mhwI%'M'#il'ﬂWHﬁ'.TM'WI"HIWﬂrM.n
;i
T
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IVU25 for SSRF
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100
—+—gap28ix —=—gap24l 0l 161 —+gap28ly —=—gap24ly 9ap20ly gaplély
E o ot ot ]| w0 | [TEmy Ty | wy o)
§ ® 1w
3 T
T _
& -150 §-100
-200 : -150 : :
-20 -16 -12 -8 -4 0 4 8 12 16 2 -20 -16 12 0 4 8 12 16 20
X(m) X(m)
IViI25-1 IWViL25-2
Period Length 25 mm 25 mum
MNumber oF Perniods S0 il
Total Length 205 m 205 m
Gap Range T — 100 mum T — 100 mm
Peak Field at MMinmmuoum Gap 095 7T 0,95 T
Mumber of Full Field Peak 160 1é&i
Phase Error (RMS) =3 1° =<2.2%
Average Orbit OFF (=0, y=0) =1 pm =1 pm

Multipole Error of the First

Field Integrals in Ixl=10 mm

Multipole Error of the Second

Field Integrals in | x | <10 mm

Multipoles of Field Integral
Cuadrupole
Sextupole
Cctupole

Max. Taper

Fesolution of Setting Gap

Max. Speed of Gap Motion

=1.5=107 T-m

<=1 . 8= 107 T-m?

=4 4102 T
=0.5 T/m
=55 T/m>
0.2 mum

=1 pm
1 muimnss

= 6. 81075 Tam

=1, 1x107 T-m*

=2 Fx10°% T
=5 T/m
<=8 T/m*
0.2 mm
=1 pm
1 mm./s
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2.9 Built Insertion devices
IVU20 for PLS
200
100
E 0
=]
<} gap=5mm, before
= -100 gap=6mm, before

gap=8mm, hefore \
gap=10mm, before
gap=9mm, after H
gap=6mm. after

gap=8mm. after
gap=10mm, after

-200

]
ﬂ:ﬂ, sl

1
0.5 1 1.5

100
1 ' ' : : : 0
S N S s EE 100
) EURRET{ S SR SO SRS R . =
a : a § 200 -
—05 --------------------------- H ----------f---- ----f ---------- — w ' ap=5mm_ befare ' 1 '
E‘ ‘ HH”:\ H| . 9_300-.%... gag=5mm,before __E. __________ E.__ ool ___é__________,i__
= R I i = | gap=10mm, betrs | | | i i
< islo N e | ~400 -i--- gap=5mm, after |-
| AR T A o r-JN E N N N
= R ||H”||li‘m| ' |||““||| ||| I AR 1 ~300 - gap=10mm. ater | i A
L 1] — ol T
2.5 : , ; : 8005 4 05 0 05 ] 15
-3 i | | i i x (cm)
0] 0.5 1 1.5 2 2.5 3
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2.9 Built Insertion devices
Wigglersfor SSRF

Photos of magnetic field integral measurement
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Main parameters and the measur ed magnetic
per formances of two wigglers

Wl W4

Perod Length a0 mm 140 mm
MNumber of Periods 1% B
Toal Length 1.71' m .42 m
Ciap Range 15 < 140 mm 16~ 140 mm
Peak Field at Minimum Cap 1.21°7T L9 T
Mumber of Full Field Peak 36 14
Dispersion of Peak o Peak <% <%
First Figld Tntegral <5 107 Tom <& 1077 Tom
Second Field Integral =2 5107 T-m? =2 5107 T-m?
Multipoles of Field Integral

Quadrupole =4, 5107 T <4 5107 T

Sextupele <16 T/m <6 Tim

Octupole <h5 T/im? <h5 T/m*
Rezolution of Setting Gap <1 pm =1 um
Mlax Hln:;:rl ol { inE Melotiom 4 mm s 4 mim /s
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