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STAX Overview

The STAX (Source Term Analysis of Xenon) project is an experiment to 
better understand the radioxenon background in the environment. 

Consists of a stack release monitoring network to measure radioxenon 
isotopes released from medical isotope production (MIP) facilities. 

Data collected at MIP facilities is processed and securely transferred to a 
central data repository where additional processing is performed. 

Five types of STAX data messages are generated and distributed to 
authorized users.



STAX Data Products

ATS - Automatic Time Series, daily 
results summary
CSV - Emissions time series as a 
comma-separated values file
SOH - State of health reports, every 2 
hours
PHD - High-Resolution Gamma 
Spectra, every 15 minutes
Alert - sent from the Facility or STAX 
server when customizable alert 
conditions are met

Data Acquisition Data Analysis

ATSSOHPHD
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Data Receiving Data Re-Analysis 
(autoSaint)

ATSSOHPHD

STAX Server

ATS
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Alert



ATS - Automatic Time Series

Daily results 
summary with 
sample data, 
measurement and 
analysis results, in 
JSON text format

ATS Data File



STAX and autoSaint ATS

Both STAX Station and autoSaint
analysis results are stored on the 
STAX system as ATS data files

STAX ATS files (.TXT) result from 
station analysis

autoSaint ATS files (.AS) result 
from data re-analysis at the STAX 
server with CTBTO NDC-in-a-box 
tools



CSV - Emissions Time Series

Daily emissions time series 
extracted from the ATS STAX files, 
in Excel comma-separated values 
(CSV) text format CSV Data File



SOH – State of Health Data

SOH data samples collected 
every 15 minutes, and 
reported every 2 hours, in 
text format

SOH reports contain 
equipment parameters 
available from the station like 
air flow, high voltage, status, 
cooler power, temperature

SOH Data File



PHD – Spectra Data

High-resolution gamma spectra 
collected every 15 minutes

Contains collection information, 
energy, resolution and efficiency 
calibration, and spectrum data, in 
a text format similar with IMS2.0

PHD Data File



STAX Software

...

Secure Email Sending

User 1

User 2

User n

Secure Email Subscriptions

Data storage and processing
Data access for authorized users

Data analysis & visualization
Network monitoring

... Secure Data 
Upload

STAXDATA.NET

Data Receiving Data Distribution

Data Download

Data Viewing

STAX Monitoring System



Secure Station Emails

STAX email messages privacy is protected 
by using encryption, where messages are 
converted from readable plain text into 
scrambled cipher text for transmission. 

STAX software secures email messages by 
using a digital signature, including a 
certificate and public key. Messages 
signed using the sender’s private key are 
verified at the STAX Server using the  
public key that is included in the message.

All data messages transmitted by email 
are encrypted and digitally signed at the 
MIP, then decrypted and verified upon 
receipt at the STAX Server.



STAX Web Interface

Provides tools for accessing 
the data received from 
facilities and for viewing 
the analysis results. 
Access to SOH status, 
maintenance events, 
documentation, and other 
data resources.  

Received Data

SOH Dashboard

Data Charts

Resources



STAX Data Access Control

• User data access is set for 
each facility separately, so 
that the user has access to 
the specifically assigned 
facilities.

• Facility owners can set and 
control delays for 
publishing data, to allow 
time for data review before 
distributing.



STAX Data Access

• Subscription with secure email messages
• Secured download of the received data files by user 

interaction from the STAX web interface
• Secured download using an automated, scripted procedure
• Multiple data viewing and saving options from the 

staxdata.net web user interface

Data is 
accessible to 

authorized users 
using several 
mechanisms:

http://www.staxdata.net/


Email Subscriptions

Subscription preferences can be set 
on the User page at staxdata.net
Available for each of the five data 
products: ATS, CSV, PHD, SOH, ALERT
Emails sent for all authorized stations
Data file name is the email subject

ALERT Email

PHD Email

ATS Email

http://www.staxdata.net/


Secure User Emails

The privacy of the emails distributed 
from the STAX server to the users is 
protected by using S/MIME 
encryption, supported by Outlook 
email client.
From the STAX web interface, users 
can generate their own encryption 
certificate, and download it to use 
for decryption in Outlook.
STAX user email messages are 
secured by using a digital signature
originating from the STAX server’s 
digital ID.



Received Data Files Download

STAX users can use a web 
browser to securely access 
staxdata.net and download 
data files using the 
application’s  user interface. 
On Received page, data 
files can be filtered by 
station name, data type, 
analysis type, or start time.
Multiple files can be 
selected and retrieved by a 
single click on the 
Download button.

http://www.staxdata.net/


Automated Data Files Download

Secured download using shell script:
get_STAX_data.sh
Retrieves data files for selected stations 
and product types
Single station or multiple stations in one 
step
One or more data types from ATS, CSV, 
PHD, SOH, ALERT can be configured 
Single day, or one month data download 
in one run
Shell script runs on Linux, macOS, Ubuntu 
on Windows, and requires wget, python



STAX Data Viewer (separate presentation by Matthias Auer)

STAX web interface provides 
data charts viewing for:
 emissions time series 

 isotopic ratios
 spectra and peaks
 state-of-health data 

 long term trends 
 impact on IMS monitoring
Allows the user to inspect the 
STAX and autoSaint analysis 
results

Spectra 
& Peaks

SOH

IMS 
Impact

Isotopic 
Ratios

Trends

Emissions



ATS Download from Emissions Chart

From the Emissions Chart, 
the user can select a sample 
and open a menu to 
download the STAX ATS file 
of the day containing the 
selected data sample



Charts Data and Results

From each data charts page, the STAX 
user can export the data used for the 
plot in CSV format, and the chart image  
as PNG, and download the files

Releases page contains multiple charts 
and exports – emissions, SOH and 
isotopic ratios

Data exports for emissions, SOH 
and isotope ratios charts



Customized Emissions Time Series

Emissions time series, in units of Bq/h, can be exported from the 
Emissions Chart page 

Both STAX and autoSaint emissions data for the entire selected time 
interval (e.g. one week), as Excel comma-separated values file (CSV)



Long Term Trends Data

Time history of daily 
cumulative emissions 
from STAX or autoSaint
analysis can be exported 
as CSV

 from each station 
chart

 for each of the four 
Xenon radionuclides 
(Xe-133, Xe-131m, 
Xe-133m, Xe-135) 
individually  

All station charts 
images can be saved 
from one button



Spectra Charts Data

PHD file download

STAX and autoSaint
analysis results, 
including 
emissions and peaks

Analysis results CSV 
export 



Offline Data Processing

STAX and autoSaint analysis results stored in the ATS files, and emissions time series 
stored in the CSV files, can both be downloaded from STAX by authorized users and 
used for further processing with their own tools, e.g. to refine ATM models. 

Gamma spectra (PHD) files retrieved from STAX can be easily reprocessed offline 
using CTBTO’s  NDC in a box or other analysis software tools, for example if there are 
quality concerns regarding the STAX/autoSaint results.



STAX Resources Access

Documents, additional data files, 
and reviewed data are available 
for download by authorized users 
from the Resources page

Station-specific
Facility operators can upload
data for their own stations.

General STAX resources:
 documentation and user’s 

manuals

 get_STAX_ data script for 
automatic download



Questions ?
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