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A database of charged cosmic rays
http://arxiv.org/abs/1302.5525

DM, F. Melot, R. Taillet

Based on

http://arxiv.org/abs/1302.5525


  

CRDB (Cosmic Ray Data Base) 

What?

Where?

Why?

Versions

• Website: https://lpsc.in2p3.fr/crdb
• Contact: crdatabase@lpsc.in2p3.fr
• Publication: http://arxiv.org/abs/1302.5525

● V1.0 (Feb. 2013): first release 
• V1.2 (Oct. 2013): export to GALPROP, enable combinations of data in query...
• V1.3 (Feb. 2014): REST interface, re-plot (more plot options)...
• V2.1 (this morning): major change for solar modulation values implementation 

● Compilation of CR data: e-, e+, p-bar, and Z≤30, for energies below the knee
• On-line tools: data selection, data export, plots (experimental set-up, data...), etc.
• Collaborative tool: submission interface to archive past and future CR data

● Galactic CR studies: acceleration, propagation, interstellar (IS) fluxes 
• Dark matter indirect detection: positrons, antiprotons
• Solar studies: Solar modulation, ground level measurements
• Experimentalists: quick access to previous experimental set-ups, data, etc. 

https://lpsc.in2p3.fr/crdb
mailto:crdatabase@lpsc.in2p3.fr
http://arxiv.org/abs/1302.5525


  

CRDB: behind the scene (1) 

- Hosted by LPSC website

- https protocol (administrators
   access protected areas)

- Web pages in PHP (Hypertext
   PreProcessor)

- Structure in AJAX (Asynchronous
   JavaScript and XML)

- Third-party libraries: jquery,
   Jquery-ui, jquery.cluetip, table-sorter

Application developer
Frédéric Melot (LPSC)

LAMP solution: free open source softwares
– Linux operating system
– Apache HTTP server
– MySQL database software
– PHP
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- https protocol (administrators
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- Web pages in PHP (Hypertext
   PreProcessor)

- Structure in AJAX (Asynchronous
   JavaScript and XML)
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Application developer
Frédéric Melot (LPSC)

LAMP solution: free open source softwares
– Linux operating system
– Apache HTTP server
– MySQL database software
– PHP

MySQL structure

Data submission and validation

Data and publications

Modulation parameters



  

CRDB: useful definitions

Data linked to experiments, analyses, publications
 →Issue: multiple flight dates, sub-detectors, data...

Experiment: CREAM, AMS (name of 
the payload) or Balloon (YYYY) for  
unnamed balloons

Sub-experiment: Balloon (1972/07), 
CREAM-I (2004/12-2005/01), 
CREAM-II (2005/12-2006/01), 
Ulysses-HET (1990/10-1997/12)

Cosmic-ray quantity: C (element), 1H 
(isotope), e− (lepton), or any ratio B/C, 
10Be/Be, e+/(e−+e+)

Energy axis: Etot [GeV], R [GV], Ek 
[GeV], Ekn [GeV/n]

Data: CR quantity measurements and 
uncertainties at one or several E bins

Publication: journals or proceedings 
where the data were published

MySQL structure



  

CRDB: data description and units

<E>: central bin from publication (if 
not given, <E> = √ (E

min
E

max
))

Bin range: same unit as <E> (if not 
given, E

min
=E

max
=<E>)

Value: measured quantity in unit of
– [( <E> m 2 s sr) −1 ] for 

fluxes;
– unitless if ratio.

Stat Err: statistical errors (same unit 
as Value).

Syst Err: systematic errors (same unit 
as Value), set to 0 if not provided

MySQL structure



  

CRDB: Solar modulation parameters

MySQL structure

1. From publication: solar modulation 
values taken from publications

● not homogeneous set (relies
on ≠ IS fluxes, models, data;

● underlying hypotheses not 
always provided;

● only small fraction of 
publications provide it!

2. NM [Uso11]: based on NM data 
analysis of Usoskin et al. (2011)

● homogeneous set (same 
modelling for all, Force-Field);

● limited to 07/1936 – 12/2009;
● monthly averaged.



  

CRDB snapshots: main page (1)

http://lpsc.in2p3.fr/crdb

http://lpsc.in2p3.fr/crdb


  

CRDB snapshots: main page (2)



  

CRDB snapshots: 'Experiment/Data' tab (1)



  

CRDB snapshots: 'Experiment/Data' tab (2)

Help ('mouse on')

ADS link

Sort



  

CRDB snapshots: 'Experiment/Data' tab (3)



  

CRDB snapshots: 'Experiment/Data' tab (4)



  

CRDB snapshots: 'Experiment/Data' tab (5)

All data/info for this
sub-experiment

Data & units



  

CRDB snapshots: 'Experiment/Data' tab (6)
H

yp
ot

h
e s

es ~ similar for this sub-experiment
(more an exception than the rule)

2 sets of values



  

CRDB snapshots: 'Data extraction' tab (1)



  

CRDB snapshots: 'Data extraction' tab (2)

→and click on “Extract selection” to get...



  

CRDB snapshots: 'Data extraction' tab (3a)

Export imageExport data (ASCII, etc.)

Export C++ code
→and click on

“Replot” to get...



  

CRDB snapshots: 'Data extraction' tab (3b)



  

CRDB: 'Data extraction' tab (4)

All data found



  

CRDB: 'New data' tab (1)

→ 
co
ll
ab
or
at
iv
e 
to
ol
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el
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 w
el
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!



  

CRDB: 'New data' tab (2)

→appear online once validated (so far, by me!) 

Lot of 
stuff to 
fill (new 
screens), 
if new!
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Neutron Monitors and muon detectors for solar modulation studies: interstellar 
flux, yield function, and assessment of critical parameters in count rate calculations

http://arxiv.org/abs/1403.1612 (to appear in AdSpR)

DMa, A. Cheminetb,c, L. Deromea, A. Ghelfia, G. Hubertb,c

a LPSC, Grenoble
b ONERA, Toulouse

c IRSN, Saint-Paul-Lez-Durance

Based on

http://arxiv.org/abs/1403.1612


  

Key questions

IS fluxes
● footprint of CR synthesis/acceleration/transport
● Low energy pbar and dbar fluxes for DM detection

● ionisation level of the ISM
● molecules formation in molecular clouds
● X- and -ray emisions in molecular clouds



  

Key questions

Solar modulation
√
√

● CR transport in the solar cavity (diffusion, convection, drift...?)
● Space weather, correlation with Sun activity proxies (sunspots, etc.)

● What is the modulation level for my experiment?
● How much variation on a given data taking period?

IS fluxes
● footprint of CR synthesis/acceleration/transport
● Low energy pbar and dbar fluxes for DM detection

● ionisation level of the ISM
● molecules formation in molecular clouds
● X- and -ray emisions in molecular clouds

Experimentalists
(e.g., AMS-02)



  

Key questions

IS fluxes
● footprint of CR synthesis/acceleration/transport
● Low energy pbar and dbar fluxes for DM detection

● ionisation level of the ISM
● molecules formation in molecular clouds
● X- and -ray emisions in molecular clouds

 1. IS fluxes: what are they?
 2. Modulation model: charge-dependence, anisotropic diffusion?

→Obtain homogeneous sets of modulation levels (+ time series), in the 
context of the force-field approximation: single free parameter (t)

Solar modulation
√
√

● CR transport in the solar cavity (diffusion, convection, drift...?)
● Space weather, correlation with Sun activity proxies (sunspots, etc.)

● What is the modulation level for my experiment?
● How much variation on a given data taking period?

Force-Field approximation

Experimentalists
(e.g., AMS-02)



  

Degeneracy between modulation level and IS flux

Different IS flux hypotheses (from literature)



  

Degeneracy between modulation level and IS flux

Same top-of-atmosphere (TOA) fluxes, up to 
a shift of the effective modulation level 

Different IS flux hypotheses (from literature)



  

Degeneracy between modulation level and IS flux

→Direct fit to CR TOA: different times + different species 
→Use worldwide network of NMs to cross-check values

→ see poster
Alexandre Ghelfi

Same top-of-atmosphere (TOA) fluxes, up to 
a shift of the effective modulation level 

Different IS flux hypotheses (from literature)

How to lift degeneracies?



  

CR showers, ground-based detectors, and count rates 

 detectors (AUGER scaler data)
+ Bonner sphere spectrometers(BSS

NM count rateIS Fluxes R
cutoffTOA Fluxes

Solar 
Modulation

Geomagnetic
field

Yield 
function

Ground-level count rates:

Neutron monitors

Izmiran NMs (Russia)

CR showers
Simpson, Space Sci. Rev. 93, 11 (2000)

Dorman's textbooks (1974, 2004, 2009)
Atmosphere
response

Transmission



  

Error budget on count rates and modulation level



  

Error budget on count rates and modulation level

→Modulation level time series for well chosen ground-based detectors
→Add new (more precise) 'homogeneous' sets of modulation level in CRDB
→Use CR data + NM data to find IS flux and test ≠ modulation models 

Ghelfi et al.
(in prep.)



  



  

Validation on NM latitude surveys

1. Latitude surveys (vs Rc) every 11 yr at solar minimum
2. Use CR data at same epoch to find 
3. Check surveys with calculated count rates

→Up to 10 GV, our yield gives best fit
→Other yield functions more or less OK as well (dispersion)
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