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Neutron Monitor: 
ground-based instrument
to measure the secondary component 
of (galactic) cosmic rays
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In Kiel data recorded since 1. July 1957 (IGY, since 1964: 18NM64)
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Worldwide network of NMs started with IGY
Data shared between stations:
• by mailing data books
• World Data Center FTP server  / CD-Rom
• 1h averages in standard format
• long delays in data availability
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Digital data recording
• on punchcards/-tape
• with a 486 IBM PC
• improved resolution (15m... 1min)
• data available on local servers
• (after a delay of 1h)
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real-time data
registration systems
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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 @WDC
• No high-resolution data @WDC
• Some high-res data available 

on various station websites
(in varying formats)

• Not suitable for Space Weather 
applications

• Provide all 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
• > 50 stations
• 20-30 real-time
• “New” stations:

– Delaware (8NMs)
– Mexico
– Kingston, Mawson
– Tibet
– Dourbes
– Calgary
– Thailand
– South Africa
– Barentsburg
– mini NMs (NEU3, DOMC)

• funded by the EC for 2008 and 2009
• started with 12 partners (15 stations)
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Objectives• Two masters
(active <-> passive)

• Fan-out mirror
• Mirrror for external users
• Read-only mirrors in 

several locations
• All mirrors are a 

complete copy of NMDB 
(redundancy)
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NMDB users
 NMDB Alerts, fluctuations, GLE, solar neutrons, dosimetry...

 Dosimetry for airplane personel at Air France, DLR, Globalog
 Space Weather Alerts at NOAA
 Integrated Space Weather Analysis at CCMC (NASA/GSFC)
 realtime datafile used by NASA/MSFL (since Sep 2016)
 Cosmic Rays and Climate
 Cosmic Ray – cloud connections
 Cosmic Rays and the geomagnetic field
 Soil moisture measurements (US, AUS, UFZ Leipzig, UK)
 Department of Homeland Security / NUSTL
 Space Weather Forecaster at USAF
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NMDB achievements

• project goals achieved
• continues to operate 8 years after funding ended
• (regular) meetings of the NM community
• new cooperations of NM scientists
• several projects build on and make use of NMDB data

ESA SSA GLE Alert+, sepserver, hesperia, …
• new uses made possible by easily available data
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NMDB contributing stations:
Apatity, Baksan, Barentsburg, Magadan, Norilsk, Novosibirsk
Climax, Huancayo, New Hampshire, Leadville
Pic de Bure
Calgary
Dourbes
Fort Smith, Inuvik, Mac Murdo, Nain, Newark, 
Peawanuk, South Pole, South Pole Bare, Thule
Hermanus, Potchefstrom, Sanae, Tsumeb
Tixy Bay, Yakutsk
Kingston, Mawson
Mexico
Neumeyer, Polarstern, Dome C (mini NMs)
Tibet
Thailand
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