WV Physics Prospects and
the Forward GEM Tracker
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Qutline

® Motivating the Forward Gem Tracker (FGT)
® FGT Design




Why We Want the FGT

W p; > 25GeV/c

® Current global
fits disagree in

I<|n|<2

® We already have
calorimetry in
this range

® The FGT will
provide tracking
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FGT Design




Tracking in 1<n<2
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GEM Technology

e High gain (~10°)

® Fast (<20ns FWHM, ~10°

Hz/mm)

® | ow mass

® Good spatial resolution

® |nhexpensive

Transfer Gap 2
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' Transfer Gap l'_—

Readout
Electronics

® Foils produced by CERN

and Tech-Etch
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FGT Design

® Outer wall of gas
volume, frame
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Ross Corliss

FGT Design

e GEM foil, front
plane
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Ross Corliss

FGT Design

® 2D readout
board
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Ross Corliss

FGT Design

® Readout
electronics

RHIC/AGS User’s Meeting, 7 June 2010

TN,

12



Test Beam Data

¢ Resolution X Plane
= Resolution Y Plane
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® FNAL test beam 4-32GeV

® Y resolution not affected by
tilt.
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Optical Scans

Pitch (P) 140 pm
Outer diameter (D) 70 pm
Inner diameter (d) 50 pm

® Measures pitch, inner and outer radii, and offset of
hole centers

® Variations can cause position dependence in
resolution and gain
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Optical Scans
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® Pitch is uniform to within a few percent.
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Old Optical Scans

Offset Outer Diameter
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|

iﬁange: -10pum to +10um‘i§

. N |
e
3

[ |

o

[ |

L kb ° N B ® ® g & 5 A K © N 2 © ® I & & A B

PRI NT T R NT LLLE L
| TS |

o &

s ) s

® FEarly showed significant nonuniformities in

hole offset and diameter
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New Optical Scans

Offset Outer Diameter
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® By allowing the foils to relax longer in the vacuum

beneath the mask, uniformity is improved.
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HYV Tests




HYV Tests

Dark Currents in CERN foil 5 foil1

Entries 72
Mean x 4,925
Mean y 443.8
RMS x 2.565

.~ RMSy  156.8

(l;ftl

Current

® CERN foils flat vs sector, small linear rise vsV

Ross Corliss RHIC/AGS User’s Meeting, 7 June 2010



HYV Tests

Dark Currents in GEM foil 3 |
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® First batch of Tech-Etch foils show rapid rise

In outer sectors
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HYV Tests

Dark Currents in Cleaned Tech-Etch foil 3

{r;ft}

Current

® After cleaning, foils are more uniform

foil3

Entries
Mean x
Mean y

e RMS x
.. ™{RMSy

72
5.502
479.9
2.666
195.3

® New foils have dark currents comparable to CERN
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Ross Corliss

Simulation

® Without FGT, charge reconstruction falls off
sharply for n>|

charge reco efficiency, CONFIG=C, Pt=30 GeVic

Fridum 18 10:58:10 20

3
Wed Jan 10 10:24:22 2007 generatedn

® With FGT, reconstruction is ~90% over |<n<2
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W Projections with the FGT

lepton [n|<1: 2 beams, eff=0.65 w/ 9MHz RF, Run? QCD bckg, rhicbos oW~ W =82, 19 pb
lepton n|=[1.2]: 1 beam, eff=0.60 w/ 9MHz RF, M-C QCD bckyg, rhicbos oW W "=5.3, 4.7 pb

e With FGT, STAR
reach for W AL is
extended

e 300 pb-!, 70% pol.

® forward region
error bars from MC
VA = study before 2009

DSS\V08

==e= — OSSO of ineasurad beam pol.

lepton n
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W Projections with the FGT
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e With FGT, STAR
reach for W AL is
extended

e 300 pb-!, 70% pol.

® forward region
) error bars from MC
VA = study before 2009

DSS\V08

lepton n
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Summary

® FGT provides tracking in 1<n<2

® Nonuniformity in hole diameters and offsets
has been reduced to acceptable levels

® With careful handling, leakage currents can

be kept at levels comparable to CERN f0|ls
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Radioactive Source Test

® 2D readout plane on small
prototype

® Reasonable Fe-55 x-ray
spectrum

74000 1500 2000

o Energy resolution ~20% X-Y energy correlation (arb. units)
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