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Irrireoclticeior) 4. Spatial Resolutions with Centroid Method

The RD6-FLYSUB consortium is performing R&D on tracking and particle ID with > Since the zigzag strips measure ¢ coordinate, we

GEM detectors for a future Electron-lon Collider (EIC). A 1m-long trapezoidal triple- study the spatial resolution in polar coordinates. uetel___j_l_a:-

GEM detector read out by 1,024 radial zigzag strips in eight n-sectors is an option Cluster positions are reconstructed with the o Tm==asl Sector 5
under study for tracking in the forward region. The zigzag structure allows a barvcen'tric method. i.e. by finding the centroid. First ;E

threefold reduction in the required number of strips and electronic channels over a we 'align the trackers in Cartesian coordinates, then > tracker X,
conventional straight-strip readout while preserving good spatial resolution. The we pick the vertex of the trapezoid as the origin and < X offset y
geometry of this zigzag structure is briefly discussed. We report results from a find (X, 1 fsets Yorsee) Pairs for the trackers; we also

beam test of this prototype with 20-120 GeV hadrons at the Fermilab Test Beam
Faclility (FTBF). The readout design shows a typical cross-talk of not more than
6%. Spatial resolution and efficiency are studied as a function of high voltage and
for different positions on the detector. The measured charged-particle detection
efficiency of this detector on plateau exceeds 98%. With hit positions based on the

correct for rotations of the trackers relative to each
other and of the zigzag GEM relative to the trackers.
» After alignment, we measure both exclusive and
inclusive residuals for the zigzag GEM and get
exclusive (o,,) and inclusive (o;;,) resolutions; then

barycenters of zigzag-strip clusters, the overall measured spatial resolution of the the detector resolution o is calculated from the geometric mean of the residuals:
detector is ~240 urad given a 1.37 mrad azimuthal pitch of the radial zigzag strips.
The non-linearity of the zigzag-strip response Is corrected using track information 0 = /Ocx X Oip.
which improves the resolution to ~170 yrad, or 12% of the strip pitch. gtz daesanoz 0 sz on e WL ez g onsenee o oz 000 WO, _
g 2007 Oex = 207 pirad gg;;;; nnnnnnnn T “ =22owrad o e | > At 3300V, In central sector 5,
‘| Z] olZ=le R - d t t & G E M d t t " teop | o e e | 200F Ocx = 287 prad, 0y, = 229 prad,
L. 1YL QL = L JJ | rl S etector 1aor. EXClUsive e | oo INClusive sasgaen o114 soss e
g Zcly P o residual - residual so the uncorr. resolution Is:
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: SRR 5. Correction of Non-linear Strip Response

> Only 8 APVs are needed to fully read out the 235 Ty i
: n-sec s — ' £

detector, 2/3 of electronics are saved compared *"‘\ +
with 24 APVs in the CMS project w/ straight strips. G e e an d ReS U Itl N g ReSO I Utl Oon Im p rovem ent
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> Most of the data for the zigzag GEM were taken - . (Al clusters BEFORE corre=", tarl ., o, All Clusters AFTER corr. [im"
. » Correction method: sooooE - T e - Fooms et e e
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with 32 GeV/c mixed hadrons (p, 1, and K).
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Sg = Siqi/ Y=o q; 1S the centroid of 0.0002 & ] o o
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> Detection efficiency of the zigzag GEM is measured o7 ~«77~ | | thecrosstalk between the strips experimentally. From pedestal widths,
to be (98.4 + 0.2) % with a 50 threshold cut, where o/ 4/ - s | We estimate the mean cross talk on the victim' strips to be about 5-6%.
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o Is the width of the pedestal distributions. Different ot // e i e o] :
thresholds are compared and consistent efficiencies - EfﬁClency """" By R /. Conclusion & Outlook

are observed. Efficiency plateau width is about 250V. g s s o;\,[:;f;oo » The GEM detector with zigzag strip performed quite well in the beam test.

_ o gaoe e || > The efficiency IS high; the response uniformity can be improved further.
> The Z|gzag GEM was Scanned at two p0|ntS N eaCh éziﬁ;::.+upperm5Itlons > The angular resolutlon Of the detector reaches 170 “rad (170 “m atr=1 m)’
of sector 1 - 7 at 3200V. The response In cluster or 8% of the strip pitch. Multiple scattering (for ~14% X.,) is not yet included in
charge varies by about 25% at different positions. 2% = the analysis: we expect even better resolution after this effect is subtracted.
his non-uniformity is most likely caused by slight ;fﬁﬁ;iiiiiiii__Uiniii|iifioirimi1jljjty:jjjj1111jj111j111111111111jj111j1111j111jjjj111j1111j1111j11§1111i1i11i > In conclusion, a GEM with zigzag strip readout is a viable and cost-
bend”qg of the drift board after foils are stretched. ;160__1ééééé“;tms effective Option for forward traCking N an experiment at a future EIC.
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