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Abstract: Modelling the air showers created by the interaction of the primary cosmic ray particles with the atmosphere of a planet is of great importance for Space Weather 
studies. The DYnamic Atmospheric Shower Tracking Interactive Model Application (DYASTIMA) is a Monte Carlo simulation of the cascades produced in the atmosphere of 
a planet due to cosmic ray propagation, providing all the necessary information about the secondary particles. It is a standalone software application, based on a very 
friendly graphical user interface (GUI) and is implemented in Geant4 by the Athens Cosmic Ray Group. So far, DYASTIMA has been used successfully for the atmospheres of 
Earth and Venus. DYASTIMA-R, which is an additional simulation integrated into DYASTIMA software, performs radiation dosimetry calculations in the different atmos-
pheric layers. More specifically, DYASTIMA-R provides the dose rate and the equivalent dose rate for various flight scenarios during different solar activity conditions and 
Space Weather phenomena. The validation of DYASTIMA-R is performed according to the recommendations set forth in ICRP 137 and ICRU 84 documents. DYASTIMA-R 
meets the ICRU/ICRP criteria satisfactorily and therefore can be used for a reliable determination of the exposure of aircrews and passengers to ionizing cosmic radiation. 
DYASTIMA is available at the European Space Agency Space Situational Awareness (ESA SSA) Space Radiation Expert Service Center portal (http://swe.ssa.esa.int/space-
radiation) as a new federated product.  
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3. DYASTIMA-R Validation Results 4. Conclusions 

֍ In high and middle geographic latitudes (0 GV to 10 
GV), DYASTIMA-R calculated values of ambient dose 
equivalent are in good agreement with the reference 
data, without exceeding the 30% uncertainty pro-
posed by ICRU.  

֍ Above 10 GV (equatorial regions) a greater deviation 
seems to be observed, with a maximum uncertainty of 
about 41%, probably due to the more complicated ge-
omagnetic field near the equatorial places. 

֍ DYASTIMA-R tends to underestimate the ambient 
dose equivalent.  

֍ The results are in good accordance with other models. 

֍ The deviation observed in all flying scenarios may also 
be attributed to the input parameters of the used sim-
ulation, as the atmospheric profile and the primary 
cosmic ray spectra are based on different models. 
Therefore, DYASTIMA is being constantly improved in 
order to provide more precise results. 

In conclusion, DYASTIMA/DYASTIMA-R meets the 

ICRU/ICRP criteria and can be used for the reliable 

determination of the exposure of aircrews and pas-

sengers to ionizing cosmic radiation. 

• Calculation of ambient dose equivalent H*(10). 

• Comparison of the obtained values with ICRU Reference Data.  

• Recommended acceptable uncertainty limit of ±30%. 
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1. DYASTIMA / DYASTIMA-R   

 1/2000 

1/2002 1/1998 

(astronomy.com)    

a. 3 different  flying altitudes 
(FL310, FL350, FL390) 

b. 18 different  vertical cut-off rigidities  

(Rc=0-17 GV) 

c. 3 different  time periods 

More than 50 different flying scenarios simulated! 

DYASTIMA   

Input Parameters 

Earth’s atmosphere 

International Standard Atmosphere 

CR Spectra @ top of the atmosphere 

ISO Model 

Extracted with OMERE by TRAD 

DYnamic Atmospheric Shower Tracking Interactive Model Application  

• Monte Carlo simulation of the secondary particles cascades in the atmosphere 
of a planet. 

• Developed with the                            simulation toolkit.  

• Implemented by the Athens Cosmic Ray Group 

• Provision of all the necessary information of the cascades at each atmospheric 
tracking layer. 

DYASTIMA-R 
Monte Carlo simulation for the calculation of radiobiological quantities (dose 

rate, equivalent dose rate, ambient dose equivalent) at each tracking layer. 

New Federated Product  

at the ESA – SSA R-ESC! 

http://swe.ssa.esa.int/web/guest/dyastima-
federated 

 
https://dyastima.phys.uoa.gr 
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