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MHSP with position detection MHSP with position detection 
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OutlineOutline

TheThe Micro Micro HoleHole andand StripStrip PlatePlate –– workingworking
principleprinciple;;
ApplicationsApplications;;
2D 2D capabilitycapability –– 1D 1D prototypeprototype;;
PositionPosition linearitylinearity andand resolutionresolution –– resultsresults;;
ConclusionsConclusions andand futurefuture workwork..
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The Micro Hole and Strip Plate The Micro Hole and Strip Plate -- MHSPMHSP

A MSGC and GEM combination in a single plateA MSGC and GEM combination in a single plate
hole / strip pitch ~ 200 hole / strip pitch ~ 200 μμmm
Distance between holes ~140 Distance between holes ~140 μμmm

TopTop BottomBottom

200μm
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The MicroThe Micro--Hole & Strip Plate gas Hole & Strip Plate gas 
detector operationdetector operation

2 multiplication stages2 multiplication stages
Hole gain > 10Hole gain > 1033

MS gain MS gain ≈≈ 3030--100100
Gain > Gain > 10105  5  for several gasesfor several gases

e.g.,e.g.,
Veloso Veloso etet al.al., RSI, 71(2000)2371, RSI, 71(2000)2371
Maia Maia etet al.al., NIM A 504 (2003)364, NIM A 504 (2003)364
Veloso Veloso etet al.al., NIM A524 (2004)124, NIM A524 (2004)124
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ApplicationsApplications

AtmosphericAtmospheric pressurepressure::
HighHigh gaingain multipliersmultipliers inin standard standard andand noblenoble--gasgas
mixturesmixtures ((simplesimple to to purifypurify -- nono gas ageing)gas ageing)
XX--rayray & & UVUV--PhotonPhoton detectorsdetectors

HighHigh pressurespressures::
NobleNoble gasgas mixturesmixtures
DualDual--phasephase ((liqliq//gasgas) ) detectorsdetectors: : DarkDark--mattermatter, PET, , PET, etcetc..
HardHard XX--rayray & n & n detectorsdetectors, , etcetc..
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2D MHSP configuration2D MHSP configuration

Possibility of colecting the signal from the top anode.
By structuring both sides, 2D readout by resistive charge
division is possible.
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MHSP with resistive charge division MHSP with resistive charge division 
1D readout1D readout

1 mm
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cathodes
+ holes
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=
109Cd source used for the measurements
Kα=22.1 keV
Kβ=25.6 keV
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PositionPosition linearitylinearity

Mean deviation from linearity ~0.15 mm

109Cd
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Spatial resolutionSpatial resolution

Colimator holes: 2 mm in diamerter
No improvement in resolution for smaller holes!

109Cd
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MeasurementsMeasurements withwith pulse pulse generatorgenerator

BadBad divisiondivision!!!!!!
SpatialSpatial resolutionresolution isis beingbeing limitedlimited byby 1.3 mm 1.3 mm duedue
to to thethe electronicelectronic divisiondivision circuitcircuit..

GoodGood FWHM. FWHM. 
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ConclusionsConclusions

InexpensiveInexpensive andand simplesimple constructionconstruction;;
GoodGood positionposition linearitylinearity;;
SpatialSpatial resolutionresolution isis limitedlimited byby thethe electronicselectronics, , 
detector detector positionposition capabilitycapability notnot yetyet fullyfully exploitedexploited..

TheThe futurefuture
BetterBetter analogueanalogue divisiondivision electronicselectronics isis neededneeded;;
StructuringStructuring ofof thethe top top sideside for 2D for 2D positionposition
determinationdetermination..
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ThankThank youyou
for for youryour attentionattention!!


