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Cosmic Rays: high energy particles from the Universe
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• Cosmic Ray energies and 
intentities cover many 
orders of magnitude

• Higher energies require 
larger detectors

• Detection range for Neutron 
Monitors: 0.5-20GeV

• Energies above 10GeV are 
not affected by the solar 
magnetic field



NMDB: Real-Time database for High-Resolution Neutron Monitor measurements -5-

Worldwide Neutron Monitor network
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More than 50 years of data: modulation by the solar cycle



NMDB: Real-Time database for High-Resolution Neutron Monitor measurements -7-

Solar Cosmic Rays: short term events (GLE)
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Increase is strongly dependent on location and altitude
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Status in 2007 NMDB goals

• Data in 1h resolution and 
common format available at 
World Data Center (WDC)

• No real-time data
• No high-resolution data
• Not suitable for Space 

Weather applications

• Provide data in standard 
format

• Provide high resolution data
• Provide real-time data

(< 5 min delay)
• Make data easily accessible
• Provide designs for modern 

registration systems
• Applications
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NMDB data providers
• 26 stations
• 19 real-time
• Future stations:

– New Hampshire
– Delaware
– Mexico
– South Africa
– Austria
– Belgium
– Spain
– Thailand
– ...
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• Main interface to NMDB data

• Plots countrate, pressure, 
sunspot index, ...

• Performs averaging and 
merging (ori+rev) in MySQL

• Generates plots and ascii

• Customize plots

• Can be used in scripts (wget)

• “Very easy to get to the data”
(comment by NOAA user)

http://nest.nmdb.eu

OBSParis: NEST
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NKUA: GLE ALERT

• Determine moving threshold M 
(last 60 minutes) and standard 
deviation σ

• Pre-alert if 
countrate > M + N*σ

• 5 pre-alerts → Station Alert
• 3 Stations in Station Alert

 → General Alert
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IZMIRAN: Monitoring of CR anisotropy
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Anisotropy monitoring requires whole 
Earth coverage

Calculation using all available stations

Calculation using only:
European stations / +Russian stations
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UBern: Ionization and Radiation Dose Rates
Effective Dose Rate vs. Position
Altitude:  ~10.5 km asl
At time: 2010-06-15 12:00 UT
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NMDB: one stop shop for...

• real-time cosmic ray data
• historical cosmic ray data
• GLE alerts, CR and GLE spectra
• background information on cosmic rays
• training for cosmic ray science
• information on registration systems and components

questions@nmdb.eu
http://nmdb.eu

mailto:questions@nmdb.eu
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