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General	  setup

Concrete	  block	  
500x500x1000

Concrete	  block	  2000x250x1000

Concrete	  block	  
500x500x1000

Aluminium	  table	  1700x95x950

X2

Y1Y2

magnet
25%detector(s)

15%	  and	  35%

front	  view side	  view

rubber
pads
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The	  support	  table
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OpNcal

InducNve

Both	  (1D)
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Vjeran Vrankovic (tel. 3591), 30 May 2011

Zurich Instruments HF2LI
(lock-in amplifier)

FAROArm
(measurement arm)

Newport M-ILS150CCL
(motorized stages)

Newport SMC100
(motion controllers)

COSYLAB microIOC
(headless computer)

PC
(laptop)

PowerINSPECT
(Windows)

USBUSBWLAN

LAN

RS-232

EPICS
(SL, Ubuntu, ...)

ziControl
(Windows, Ubuntu)

EPICS

au
to

m
at

ize
d

Equipment	  control	  and	  communicaEon
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The	  VW	  measurement	  bench	  room
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Pins	  for	  holding	  the	  stretched	  wire
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Stage	  1	  (fixed)
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Stage	  2	  (4	  posiEons,	  wire	  tension	  system)
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Pickup	  coil	  detector	  principle

t	  (π/2)

I→	  B,	  Φ

B
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Pickup	  coil	  detector	  principle

t	  (π/2) t	  (π/2)

I→	  B,	  Φ

B

∆B,	  ∆Φ
1/1000

I=0B

double	  frequency

wire	  VIBRATION	  signal	  at	  2fwire	  POSITION	  signal	  at	  f
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Pickup	  coil	  detector	  versions

PUC
• 1	  coil	  pair	  (X-‐vibraNon)
• 314	  turns/coil
• Ø90	  µm

PUC-‐2
• unibody	  of	  plexiglas
• 2	  coil	  pairs	  (X	  and	  Y-‐vibraNon)
• 3000	  turns/coil
• Ø90	  µm
• coil	  cross	  secNon	  5x8	  mm
• aperture	  10	  mm

CROC-‐3
• unibody	  of	  plexiglas
• Nghter	  tolerances
• reference	  plane
• integrated	  spirit	  level
• 2	  coil	  pairs	  (X	  and	  Y-‐vibraNon)
• 14000	  turns/coil
• Ø70	  µm
• coil	  cross	  secNon	  10x5	  mm
• aperture	  7	  mm
• mumetal	  shield
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Pickup	  coil	  detectors

version	  1
PUC

version	  2
PUC-‐2

version	  3
CROC-‐3
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Detectors	  on	  the	  bench
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Raw	  signal	  from	  the	  laser/photodiode
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Raw	  signal	  from	  the	  PUC-‐2
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Raw	  signal	  from	  the	  CROC-‐3
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Necessity	  for	  demodulated	  signal	  averaging
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Phase	  Lock	  Loop	  (PLL)
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PLL	  changes	  the	  driving	  frequency	  to
keep	  the	  phase	  shio	  to	  ±90°.
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Fixed	  driving	  frequency
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Comparison	  (Xoff,	  weak	  quadrupole	  0.3	  T)

0"

5"

10"

15"

20"

25"

30"

35"

40"

45"

(0.25" (0.15" (0.05" 0.05" 0.15" 0.25"

am
pl
it
ud

e*
[m

V
]*

x/x0*[mm]*

0"

10"

20"

30"

40"

50"

60"

70"

80"

90"

,0.25" ,0.15" ,0.05" 0.05" 0.15" 0.25"

am
pl
it
ud

e*
[μ
V
]*

x0x0*[mm]*

0"

5"

10"

15"

20"

25"

30"

35"

40"

45"

(0.25" (0.15" (0.05" 0.05" 0.15" 0.25"

am
pl
it
ud

e*
[m

V
]*

x/x0*[mm]*

0"

10"

20"

30"

40"

50"

60"

70"

80"

90"

,0.25" ,0.15" ,0.05" 0.05" 0.15" 0.25"

am
pl
it
ud

e*
[μ
V
]*

x0x0*[mm]*

x0	  =	  4.6	  µm

x0	  =	  4.1	  µm

x0	  =	  3.0	  µm

x0	  =	  3.8	  µm

laser croc-‐3

PL
L

no
	  P
LL



IMMW-17, 19-23 September 2011, ALBA, La Mola, Terrassa/Barcelona, Catalonia (Spain)

Comparison	  (Xoff,	  strong	  quadrupole	  3	  T)
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Summary	  of	  Xoff	  measurement
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Comparison	  (yaw,	  weak	  quadrupole	  0.3	  T)
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Comparison	  (yaw,	  strong	  quadrupole	  3	  T)
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Summary	  of	  yaw	  measurement
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PiZalls
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PiZalls

• avoid	  certain	  resonance	  frequencies	  (also	  175	  Hz,	  215	  Hz...)	  -‐	  tension	  system
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PiZalls

• avoid	  certain	  resonance	  frequencies	  (also	  175	  Hz,	  215	  Hz...)	  -‐	  tension	  system
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• ...
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Conclusions
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Conclusions

• we	  equiped	  our	  magneNc	  measurement	  lab	  with	  the	  single	  stretched	  vibraNng	  
wire	  (a	  fully	  automaNsed	  measurement	  sooware	  sNll	  needs	  to	  be	  developed)
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• the	  inducNve	  detector	  is	  robust,	  easy	  to	  setup	  and	  operate,	  measures	  vibraNons	  
and	  the	  wire	  posiNon
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wire	  (a	  fully	  automaNsed	  measurement	  sooware	  sNll	  needs	  to	  be	  developed)

• the	  measurement	  bench	  is	  placed	  in	  a	  separate	  and	  isolated	  hutch	  with	  a	  
retractable	  roof

• we	  will	  move	  and	  posiNon	  the	  wire,	  magnets	  will	  stay	  fixed

• magnets	  are	  placed	  on	  a	  pre-‐determined	  locaNon	  on	  the	  measurement	  table,	  each	  
magnet	  will	  have	  its	  own	  support

• the	  actual	  posiNon	  of	  the	  magnets	  on	  the	  table	  will	  be	  determined	  with	  the	  FARO	  
Arm

• we	  have	  designed	  a	  novel	  inducNve	  vibraNon	  detector	  and	  tested	  it	  against	  the	  
classical	  laser/photodiode	  combinaNon

• the	  inducNve	  detector	  is	  robust,	  easy	  to	  setup	  and	  operate,	  measures	  vibraNons	  
and	  the	  wire	  posiNon

• depending	  on	  the	  measurements’	  specificaNons	  we	  can	  use	  either	  the	  opNcal	  or	  
the	  inducNve	  or	  both	  detectors	  in	  the	  same	  Nme
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• the	  linear	  stages	  and	  the	  lock-‐in	  amplifier	  are	  controlled	  with	  EPICS	  control	  system
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