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AEON

High-resolution event-based 
X-ray detector

The AEON detector system is a noise-free X-ray detector, built around the 
Timepix4 readout chip developed at CERN. It is specifically designed for 
experiments requiring high spatial resolution, high sensitivity, and excep-
tionally high speed.
The AEON detector operates in two distinct data acquisition modes: 
event-driven and frame-based.
In event-driven mode, both the Time of Arrival (ToA) and the Time-over-

Threshold (ToT) are recorded for each detected photon. In this mode, the 
detector generates a data packet only when a photon interacts with the 
sensor, which significantly reduces data volume during low-dose exposu-
res and provides superior temporal resolution.
Conversely, in frame-based mode, the system accumulates photon 
counts over a user-defined exposure time. The counter depth can be con-
figured to either 8-bit or 16-bit.

Noise-free

On-Chip  
Sparsification

55 µm Pixel Size

Si, GaAs & CdTe 
Sensors Available

ns Time Resolution 
in Event Mode

Up to 40 kHz  
in Frame Mode

AEON is the state-of-the-art photon-counting detector with unparalleled 
time resolution, enabling single bunch time resolution at synchrotron facilities.



Sensor Materials to Suit Your Application

Our sensors are offered in four material configurations—Silicon (300 μm and 500 μm thickness), Gallium Arsenide (500 μm), and Cadmium Telluride 
(1000 μm)– optimized for different x-ray energy ranges and applications.

PETRA III bunch structure

2D SAXS snapshots of single synchrotron bunch

Technical Specifications

Si GaAs CdTe

Thickness 300 μm
500 μm 500 μm 1000 μm

Energy range 6 – 25 keV 8 – 75 keV 8 – 150 keV

AEON 700k image of PCB
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Readout data  
 

ToA Temporal Resolution 

ToT Energy Resolution 

Readout time

Max count rate (global)

Minimum pixel processing time

Readout data 

Frame-rate

Readout time

Dynamic range

Max count rate

Event-Driven Mode

Frame-based Mode

55 μm × 55 μm

230k pixels (24.6 × 28.2 mm2) 
700k pixels (74.4 × 28.2 mm2)

Photon counting – noise free

Software interface SDK for C++ and Python, GUI

1

Spatial coordinates 
ToT 
ToA

<~10 ns (full detector)* 
195 ps (timing bin resolution)

< 1 keV (chip )

Free (continuous data stream)

Up to 3.5 × 106 hits/mm2/s

200 ns + ToT

* Depending on sensor material and X-ray energy. Values measured with Si 300 µm and 12 keV.

Frames

Up to 40 kHz

No readout time

8-bit and 16-bit

5 × 109hits/mm2/s



X-Spectrum

Our products enable breakthroughs in scientific research and
facilitate defect detection in industrial non-destructive testing.
We develop, produce and distribute state-of-the-art X-ray and electron detectors for research facilities, laboratories and industrial
partners all over the world. Founded in 2014 in Hamburg, Germany, as a spin-off of a world-leading research center DESY, we strive
to develop cameras to our customers’ requirements based on the latest detection technologies.

www.x-spectrum.de
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