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Introduction:  To date, the region of the electro-

magnetic spectrum between 100 keV and 100 MeV has 
had very limited astrophysical observations due to the 
challenging nature of detecting gamma-ray photons. 
One of the challenges in constructing a detector to op-
erate in the so-called “MeV gap” is that around a few 
hundred keV, gamma-ray interactions are dominated by 
Compton scattering, and at higher energies e+/e- pair 
production is the dominant process, with a crossover at 
~ a few MeV. An instrument operating in this energy 
regime must thus be optimized for both Compton and 
pair-production events; several designs have been pro-
posed in the past to accomplish this (e.g. [1, 2]).  

The All-sky Medium Energy Gamma-ray Observa-
tory (AMEGO) is a Probe-class NASA mission concept 
designed to operate from keV to above GeV being sub-
mitted to the Astro2020 Decadal Survey. AMEGO com-
prises four major subsystems: a silicon tracker system 
for measuring particle tracks, a cadmium-zinc-telluride 
(CZT) calorimeter for measuring the direction and en-
ergy of Compton scattered photons, a CsI calorimeter 
for measuring the position and energy of pair-produc-
tion events, and a plastic anticoincidence detector for 
vetoing cosmic-ray events.  

An overview of instrument and simulated perfor-
mance can be found in Refs. [3] and [4], respectively; a 
schematic of the hardware design is given in Figure 1. 

 

 
Figure 1: Hardware design for AMEGO [3].  
 
 

The Silicon Tracker Subsystem: The AMEGO 
tracker comprises 60 layers of dual-sided silicon strip 
detectors (DSSDs) vertically separated by 1 cm con-
nected in a 4x4 configuration, referred to as a “tower”. 
The full AMEGO tracker has four identical towers; this 
modular design allows for identical towers to be used, 
simplifying integration and allowing for the easy pro-
duction of spare components.  

Each individual silicon detector is a 10 cm square, 
500 microns thick with a strip pitch of 500 microns, with 
192 strips per side. The silicon strips require an ana-
logue readout since the pulse-height information is re-
quired to measure the energy of the Compton recoil 
electrons, the energy of the particles in low-energy pair-
production events. Pulse-height-measuring ASICs are 
therefore used to readout the strips; these ASICs also 
provide information for identifying pair-production par-
ticle tracks for event reconstruction. The detector 
readout electronics are located along two edges of each 
segment (one each for the x- and y- directions). 

A prototype instrument is currently being developed 
at NASA Goddard and the US Naval Research Labora-
tory (NRL). The prototype will include each of the 
AMEGO subsystems, will be beam tested in the next 
year, and has the ultimate goal of flying as a balloon 
payload. DSSDs have been procured and are currently 
undergoing testing at NASA Goddard. In addition, a 
custom front-end for the prototype tracker is under de-
velopment. In this contribution we will present the pro-
totype tracker design and preliminary results from the 
detector testing and ASIC qualification.  
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