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Table 1: Specification of the sPHENIX Intermediate Silicon Tracker (INTT).

Element Value

Number of ladders 56

Barrel radial distance to the beam line
7.2 and 7.8 cm (Inner layer)

9.7 and 10.3 cm (Outer layer)

Radiation length (per ladder) 1.14% [X/X0]

Active area (per ladder) 45.6 → 2 cm2

Number of channels (per ladder) 6,656

Channel strip width 78 µm

Channel strip length
16 mm (strips within ±13.0 cm along the beam axis)

20 mm (otherwise)

tromagnetic and hadronic calorimeter system is crucial for measuring the energy of jets and
identifying direct photons and electrons. This analysis is based on data collected using the
INTT, the Minimum Bias Detectors (MBD), and the Zero Degree Calorimeters (ZDC), which are
described in detail.

The INTT is a two-layer barrel strip tracker with a clamshell geometry [42]. Each layer comprises
two sensor rings, offset in φ to provide full azimuthal coverage, and is situated between the MAPS-
based Vertex Detector (MVTX) and the Time Projection Chamber in sPHENIX. It is designed
to provide the sPHENIX tracking system with the capability to associate reconstructed tracks
to individual RHIC bunch crossings, enabling effective out-of-time pileup discrimination and
suppression. The detector consists of 56 silicon ladders, 24 in the inner and 32 in the outer
barrel, evenly spaced in a cylindrical configuration around the beam pipe at radial positions
of approximately 7.2, 7.8, 9.7, and 10.3 cm from the beam axis. The active area of each ladder
measures 45.6 cm in length and 2 cm in width and is composed of four silicon sensors. This
design ensures hermetic coverage over 2π in azimuth and |ε| < 1.1 in pseudorapidity for collision
vertices within ±10 cm of the nominal interaction point along the beam axis. The silicon sensors of
each ladder are segmented into 52 silicon blocks, with each block containing 128 strips. The strip
structure in each block consists of 78µm-wide strips, with lengths extending 16 or 20 mm along
the beam axis, resulting in a total of 6,656 readout channels per ladder. To minimize material
interference and preserve track reconstruction accuracy, each silicon ladder is designed with a
radiation length X/X0 of 1.14%. Before the INTT, toward the collision point, the material budget
is approximately 3.8% X/X0 due to contributions from the beam pipe (1.8% X/X0) and the MVTX
detector (2.0% X/X0). The single-hit detection efficiency of the INTT ladder is measured to be
better than 99% in test beam. Table 1 summarizes key specifications of the INTT.

The MBD is located on both sides of the interaction point at ±250 cm along the beam axis, covering
the pseudorapidity range 3.51 < |ε| < 4.61 [43]. Each side consists of 64 photomultiplier tubes
(PMTs). The PMTs are arranged in three concentric rings around the beam pipe, ensuring full 2π
azimuthal coverage. The MBD serves as the primary detector for triggering minimum-bias (MB)
events in heavy-ion collisions and provides essential global event information, including the event

3


