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WPM Main Features And EvolutionWPM Main Features And Evolution

A Wire Position Monitor (WPM) system has been developed for onA Wire Position Monitor (WPM) system has been developed for on--line line 
monitoring of the cold mass during monitoring of the cold mass during cooldowncooldown and operation. The analysis and operation. The analysis 
of the WPM measurements allows checking the alignment reproducibof the WPM measurements allows checking the alignment reproducibility ility 
between successive between successive cooldowncooldown cycles.cycles.
A WPM is a sort of A WPM is a sort of microstrip microstrip four channel directional coupler. A 140 four channel directional coupler. A 140 
MHz RF is applied on a stretched wire placed (nominally) in the MHz RF is applied on a stretched wire placed (nominally) in the center of center of 
the monitor bore.the monitor bore.
The first The first cryomodulecryomodule (1997 (1997 –– 1998) was equipped with two sets of 18 1998) was equipped with two sets of 18 
WPMsWPMs, fixed along two straight sections inside the cryostat of squar, fixed along two straight sections inside the cryostat of square cross e cross 
section and 12 mm aperture.section and 12 mm aperture.
The module # 2 (1998 The module # 2 (1998 –– 1999) was equipped with only one chain of 9 1999) was equipped with only one chain of 9 
monitors of circular cross section of 28 mm diameter.monitors of circular cross section of 28 mm diameter.
The modules # 4 & # 5 (and # 6) are equipped with a chain of 7 mThe modules # 4 & # 5 (and # 6) are equipped with a chain of 7 monitors onitors 
(starting from 2003).(starting from 2003).



WPM DetailsWPM Details

WPM strings

Internal Cylindrical structure
Old version: square

Larger bore (higher linearity, more clearance)
Machined from one piece

Modules # 4 & 5
(7 Monitors)

Microstrip

WPM String

Module # 2 (9 Monitors)



WPMs Assembled Into The ModulesWPMs Assembled Into The Modules
WPM during assembly at ZANON

WPM assembled on cryomodule 4

The stretched wire for the 140 MHz
RF signal transmission is inserted here



WPM CalibrationWPM Calibration

WPM “map” (X & Y [µm])
+ = actual wire position
O = position read

Error [µm] in Position Vs Bore Radius [µm]
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WPM Chain Control
Electronics
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Modules 4 & 5 (Modules 4 & 5 (7 WPMs7 WPMs))
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Module 2 (Module 2 (9 WPMs9 WPMs))
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Module 1 1Module 1 1stst & 2& 2ndnd complete thermal cyclescomplete thermal cycles

Historical Graphs



Module 1 1Module 1 1stst & 2& 2ndnd complete thermal cyclescomplete thermal cycles



WPM (Wire Position Monitor) as sensors for vibrationsWPM (Wire Position Monitor) as sensors for vibrations

New ADCNew ADC (digital receivers) boards under way: increased sensibility and(digital receivers) boards under way: increased sensibility and
precision: 14 bits, 30MHz input precision: 14 bits, 30MHz input bandwithbandwith (65 (65 MbsMbs).).

Increased bandwidthIncreased bandwidth: now the system is able to read “real time” : now the system is able to read “real time” 
frequencies higher then 100 Hz.frequencies higher then 100 Hz.

Possibility to use Possibility to use WPMWPMss as as sensorssensors for cold mass for cold mass vibrationsvibrations..
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QDR QDR –– Quad Digital ReceiverQuad Digital Receiver
from Instrumentation Technologiesfrom Instrumentation Technologies

QDR QDR (Four 14(Four 14 bit bit ADCs)ADCs) FeaturesFeatures::
4 independent channels with simultaneous 4 independent channels with simultaneous 
sampling sampling 
Analog to Analog to digitaldigital converterconverter (ADC) and a (ADC) and a 
programmableprogrammable downdown--converterconverter on on eacheach
channelchannel
ADCsADCs are are mountedmounted on on mezzaninemezzanine boardsboards toto
allowallow flexibilityflexibility
Up Up toto 255255--tap tap programmableprogrammable FIR FIR 
Overall decimation ranging Overall decimation ranging fromfrom 4 4 toto 16384 16384 
Cartesian to Polar converter and frequency Cartesian to Polar converter and frequency 
discriminatordiscriminator
SuitableSuitable forfor CW or CW or pulsedpulsed applicationsapplications
RealReal time or time or batchbatch ((gatedgated) processing ) processing 
On board FPGAs add flexibility On board FPGAs add flexibility forfor useruser--
specifiedspecified functionalityfunctionality
VME 64x VME 64x compatiblecompatible
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