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Abstract

The STAR experiment at RHIC i1s implementing a new Forward Tracking System (FTS) which consists of a Forward Silicon Tracker (FST) and a Forward sTGC Tracker (FTT). The
small-strip Thin Gap Chambers (sTGC) at STAR are designed to provide precision position measurements of about 100um for the charged particles at high luminosity, covering the
forward rapidity region (2.5 < eta < 4). The extended rapidity coverage in particle tracking enables lots of physics opportunities in pp, pA and AA programs beyond 2020 at STAR.

sTGC Prototyping

* Forward Tracking System = Different Prototypes

Forward sTGC tracking requirements:

o 4 tracking points

o Tracking efficiency ~95% @ 100 tracks/event
o Position resolution (100-200um)
o Momentum resolution <30%
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o 30cm™30cm prototype delivered to BNL in Jan.
2019 and installed in STAR on Jun. 5, 2019.

o 60cm™*60cm prototype has been built and tested.

o Symmetric pentagon prototype has been design to

» sSTGC Geometry

fit the special constrains of STAR.

sTGC layout-side-view
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= STGC Prototype Production Procedure
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» Anode: 50um gold-plated tungsten wire, wire pitch 1.8mm, the wire tension 350g;

» Readout: copper strips, perpendicular to anode wires, outside of cathode

STGC Performance Test
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Summary and Next to do

Three different STGC prototypes for STAR have been designed and built. A 30cm*30cm prototype has been run in STAR in 2019 during the BES-II. A 60cm*60cm prototype has been tested and
delivered to BNL in Feb. 2020. A Symmetric pentagon prototype has been designed and will be completed by the end of 2020. The detection efficiency of the 60cm*60cm prototype is more than
98% at 2700V. The position resolution without rotation and shift correction is about 500um. Event with cosmic rays having an angle between 89.4" and 90.6, the position resolution is about 100um
without rotation and shift correction.
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