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Cosmic Rays Now !

Posted December 15, 2008 - 3:33pm by Nicolas Fuller

BOOK NAVIGATION|

» NMDB Stations ik on inage o getthe full size mage

» Dataand Products revised corr_for_efficiency values averaged to 2 min from 2013-11.05T12:44:00 to 2013-11.08T 124500
850

» NMDE Documentation 80
820 F o resanao0n

» Public Outreach 800 F 35010
B S aoreroo

» Work Packages and Project 780 0

Groups

» Meetings and Events

» NMDB news

» Contactus .
S preaztn) ]
: P—
3 P e s
NAVIGATION [
» NMDB site materials

DR AR O N PSPV O ROV y
warol
Username: T ]
S N s@ s&' sﬁ $~7 §
Password: * $ 4 EA EA i Q
& & & & & & &

Remember me
1 ast data from NMDR indated every & minites (relaad the naae to undate disniav if necessand

neutron monitor database | —
CRPACITES




Neutron monitors

NM64 Athens



Neutron monitors

o Sensitive to primary CRs energies above ~0.5 GeV
o Standardized detectors: IGY and NM64

o Continuous measurements since the 1950s

o Worldwide network with about 50 stations

o Ground based neutron monitors (NMs) remain the

state-of-the-art instrumentation for measuring
high-energy cosmic rays

The worldwide network of NMs together with the
geomagnetic field act as a giant magnetic spectrometer
for cosmic rays in the energy range
from ~500 MeV to ~15 GeV



Worldwide network of NMs

Worldwide network presently consists of ~50 stations



NMs real-time data in NMDB

| = Real—time (0—3 minutes) ‘ T

In NMDB data of 15-20 NM stations are available in real-time



NMs sending data to NMDB

= Real—time (0—3 minutes) e
= Delay 3 minutes — 1 day |.. =

Total ~30 NM stations send data to NMDB
with a delay of <1 day



Worldwide network of NMs

= Delay 3 minutes — 1 day

= Real—time (0—3 minutes) s o ' "’/

= Pot. additional data providers | %

~20 NM stations do not (yet) send data to NMDB



Viewing directions of real-time NMs
outside geomagnetic field
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Configuration of NMDB servers

NM data providers
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Application: GLE Alert

Real Time GLE ALERT System for NMDB Stations
National & Kapodistrian University of Athens / Cosmic Ray Group
DATA UPDATED EVERY ONE MINUTE

Thu, Nov 7, 2013 at 1:39:42 PM
GENERAL ALERT STATUS STATIONS ALERT STATUS

Status Elapse Time Alert Level  Last Alert
Status Elapse Time Alert Level | Last Alert

ATAN  status Elapse Time AlertLevel  Last Alert
Number of stations In Alert Mode e

ARNM  Status Elapse Time Alert Level | Last Alert
Histor
Names of stations in alert mode
NANM  Status Elapse Time Alert Level | Last Alert
istor
LAST GENERAL ALERT
ESOl  Status Elapse Time Alert Level  Last Alert
istory
Time evolution of General Alert Process I
IRKT  Status Elapse Time AlertLevel  Last Alert

History

JUNG  Status Elapse Time Alert Level  Last Alert
History.

JUNGL  Status Elapse Time AlertLevel  Last Alert
History.

KERG  Status Elapse Time Alert Level | Last Alert

istor
(CLICK NEST FOR DATA AND GRAPHS

KIEL  Status Elapse Time Alert Level  Last Alert

NEST/ istor
= y




Application: GLE Alert

RESULT of the GLE Alert for the last 12 minutes

Stations
DateTime Scl;if:im St[itsizis inzvr]gse Watch

>2 sigma
2013-11-07 13:25:00+00 15 0 0
2013-11-07 13:26:00+00 15 [
2013-11-07 13:27:00+00 15 0 0
2013-11-07 13:28:00+00 15 [ [
2013-11-07 13:29:00+00 15 0 0
2013-11-07 13:30:004+-00 15 [ [
2013-11-07 13:31:00+00 15 0 [
2013-11-07 13:32:004+-00 15 [ [
2013-11-07 13:33:00+00 15 o o
2013-11-07 13:34:004+00 15 [ [
2013-11-07 13:35:00+00 15 [ [
2013-11-07 13:36:00+00 15 0 0




Application: Real-time GLE parameters

GLE Modeling

What is modeled and how?

Results of modeling:
GLE#70 2006.12.13 02:51

GLE 17 May 2012 01:49 UT
(based on NMDB data)
22 stations used:
APTY, ATHN, BKSN, FSMT, INVK, IRK2, JUNG, KERG, KIEL2, MGDN, MCMU, MOSC, NAIN, NEWK, NRLK, OULU, PWNK, ROME, SOPO, THUL, TXBY, YKTK

ut 30 y |8y | 42

(m? s ster GVt raians? | de0TeeS | degrees

02:05 | 229E+05 267 |124| 309| -23| -99
02:10 1.20E+05 |3.04 (1.03 3.48 -23 -99
02:15 | 7.38E+04 |2.45|114|| 377| 25| -96

02:20 | 372E+04 |231|102|| 320| 24| -94

02:25 | 265E+04 (229099 364| -26| -90
02:30 4.26E+04 |3.07 [1.02 5.49 -27 -88
02:35| 4.08E+04 |311|104|| 636| -30| -81

02:40 | 5.03E+04 |343|132|| 857| 31| 77

02:45 | 571E+04 |3.76 |161|| 1460 | -29| -76
0250 6.67E+04 |3.96 (157 9.68 -30 74
02:55 |  7.95E+04 |456 |158| 842 | -30| -70

= e o
alofe|s]e]s]o|o|o]ofo|B] 8

03:10 | 4.66E+04 |4.03 |1.79|| 1086 | -18| -80




Possible application: GLE Alert

Real Time GLE ALERT System for NMDB Stations

National & Kapodistrian University of Athens / Cosmic Ray Group

DATA UPDATED EVERY ONE MINUTE

Thu, Nov 7, 2013 at 1:39:42 PM

GENERAL ALERT STATUS STATIONS ALERT STATUS

AATB  Status Elapse Time Alert Level | Last Alert
History

(E—

APTY  Status Elapse Time Alert Level | Last Alert

History,

Elapse Time Alert Level | Last Alert
Number of stations In Ale

El psv™ &

Names of stations in alert mode
Status Elapse Time Alert Level | Last Alert

LAST GENERAL ALER) '
Status & 2 v ¢ Ale &0 v 10| wmast A

Time evolution of General Alert Process
Status Elapse Time AlertLevel  Last Alert

Status e s Ti fe Al *+1evel | Last Alert
JUNGL  Status Elapse Time Alert Level | Last Alert

KERG  Status Elapse Time Alert Level ' Last Alert

History.
(CLICK NEST FOR DATA AND GRAPHS

KIEL  Status Elapse Time Alert Level  Last Alert

INEST) History
= y




AN < 10%, 10% < AN < 50%, AN > 50%

Size of square gives information on the magnitude of AN



Application: CR ANISOTROPY

e < s [@itotoc. | sorsene [Pndexoti [ oo ¢, [ imoman. | prosuda. [ ntem | 8 s (et | mee @[> 4
1ZMIRAN 2010

Monitoring of CR anisotropy (neutron monitors)

PARAMETRS:
eriod | v Vown | Dy | tow | Basaperiod | v
| sy | omv | @sv | e ron |

Yellow circle = increase, red circle = decrease.
Size of circle is proportional to magnitude of CR variation.

Precursors indicate the arrival of solar wind disturbances
— Forecasting instrument



Application: NEST

oo
Frsfoxw [ hitp s nestsearchphp [ 4

Warning: Station list have not been
properly retrieved. Station colors in the
generated plots may not correspond to
the ones in the search form. You can
reload the form page to avoid this

3 ways 2 use NEST

Last Data GETL GLE 70
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to use data
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Application: NEST

Connsted to:db04nmab eu

prev step) oom left] om center] om right]

[mext step|

A see the Tog file conditions & information to use data

revised corr_for_efficiency values averaged to 5 min from 2012-05-17T00:00:00 to 2012-05-1770!
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NEST 7 Nov 2015

Total Execution Time:0.250 sec (0.013 sec for mysql query)



Application: NEST

Connected to:db0a.nmab eu

prev step) om left] oom center|

A\ see the log file conditions & information to use data

Data retrieved via NWDB are the property of the individual data providers.These data |
are free for non commercial use to within the restrictions imposed by the providers. |
If you use such data for your research or applications,please acknowledge the origin |
by a sentence like 'We acknowledge the NMDB database (www.nndb.eu) founded under the |
European Union's FP7 programme (contract no. 213007), and the PIs of individual neu- |
tron monitors for providing data.’ |

|

ROME ~ JUNG  KIEL  OULU
.017;158.974;169.330; 106. 787
.987;160.495;173.217;106.362
.94 .043;170.047;107.221

2012-05-
2012-05-
2012-05-

2
8

2012-05- .53 .190;168.837;106.708
2012-05- .040;157.778;172.290; 105. 566
2012-05- .460;159.528;169.650;106.815
2012-05- 6 .090;170.300;107.407
2012-05- .117;168.497;105.858
2012-05- .484;170.730;107.329
2012-05- 57.890;171.553;105.045
2012-05- .595;170.947;107.515
2012-05- .379;171.727;107.787
2012-05- 0.244;169.100;106.759
2012-05- .715;170.127;106.827
2012-05- 60.250;172.130;105.343
2012-05- .661;170.983;106.477
2012-05- .613;168.093;105.981
2012-05- .038;171.420;107.067
2012-05- .862;168.417;107.034
2012-05- 59.485;172.050;106.664
2012-05- . 58.662;170.020;106.939
2012-05- .507;159.438;170.807;109.207
2012-05- .797;158.687;169.853;108.037
2012-05- .543;158.715;170.067;113.417
2012-05- .567;158.742;170.317;119.850
2012-05- .647;158.223;171.003;123.075
2012-05- .063;159.443;176.280;122. 406
2012-05- .810;172.793;120.825
2012-05- .173;171.623;118.895

2012-05-
012-05-

9.582;172.553;116.688
Q_AAA:173.413:114.11




Readout of data from data base

mysql> select start_date_time,measured_corr_for_pressure from JUNG_ori where st
art_date_time>='2013-11-07 07:00' AND start_date_time<='2013-11-07 07:30"';

2013-11-07 07:00:00
2013-11-07 07:01:00
2013-11-07 07:02:00
2013-11-07 07:03:00
2013-11-07 07:04:00
2013-11-07 07:05:00
2013-11-07 07:06:00
2013-11-07 07:07:00
2013-11-07 07:08:00
2013-11-07 07:09:00
2013-11-07 07:10:00

|
+
|
|
|
|
|
|
|
|
|
|
I
2013-11-07 07:12:00 | 185.648
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| 2013-11-07 07:11:00 180.827 |
| |
| 2013-11-07 07:13:00 180.678 |
| 2013-11-07 07:14:00 186.343 |
| 2013-11-07 07:15:00 180.939 |
| 2013-11-07 07:16:00 185.648 |
| 2013-11-07 07:17:00 184.83 |
| 2013-11-07 07:18:00 181.5

| 2013-11-07 07:19:00 177.973 |
| 2013-11-07 07:20:00 180.734 |
| 2013-11-07 07:21:00 187.05 |
| 2013-11-07 07:22:00 183.052 |
| 2013-11-07 07:23:00 180.249 |
| 2013-11-07 07:24:00 185.813 |
| 2013-11-07 07:25:00 182.771 |
| 2013-11-07 07:26:00 185.574 |
| 2013-11-07 07:27:00 183.762 |
| 2013-11-07 07:28:00 186.249 |



Conclusions

30 NMs of 50 NMs send data to NMDB
15-20 NMs send data in real-time to NMDB
Different applications available under www.nmdb.eu

Interested users can obtain direct access to MySQL
NMDB to develop tailored applications

New applications using NMDB data in connection
with space weather are welcome

Contact us: questions@nmdb.eu
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