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What is HEC

The Heliophysics Event Catalogue (HEC) is a HELIO service based on a data base 

management system, which allows to place complex searches about heliophysics events 

stored in a series of indexed catalogues relevant to heliophysics events.

The catalogues have been generated and maintained by data providers like:

• organisations that operate ground- and space-based instruments (e.g. NASA, ESA);

• organisations that process data for specific purposes (e.g. for space weather as 

NOAA/SWPC);

• individuals for research goals.

"Heliophysics events" are a large variety of phenomena that:

• occur on or are originated at the Sun (e.g. solar flares, CMEs-Coronal Mass Ejections);

• propagate through the Interplanetary Medium (ICMEs-Interplanetary Coronal Mass 

Ejections);

• interact with the geospace and the planetary analogs (Solar Energetic Particles, Solar 

Wind shocks, ICMEs).

A Sample Heliophysics Event

The Figure depicts a sample heliophysics event e.g. the propagation of an Interplanetary 

Coronal Mass Ejection (ICME) and related solar energetic particles (SEP) through the 

heliosphere. (Courtesy of the STEREO Team - NASA)
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How to Access HEC

HEC can be accessed both at human-level via a web-based Graphical User Interface and at 

machine-level via a web-service.

The HEC homepage is available at the URL: http://hec.oats.inaf.it

Accessing HEC via Web

Enter the HEC URL in the address window of the browser (1).

Browser Compatibility

The HEC GUI is compatible with most browsers under most operating systems.

http://hec.oats.inaf.it
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The Graphical User Interface
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Structure of the GUI

The HEC GUI is organised in sections related to the relevant functionalities provided.

Functional Sections of the GUI

1. TIME INTERVAL SEARCH: allow entering start and end date for event searching.

2. EVENT CHARACTERISATION: allow restricting the search by specifying event categories.

3. CATALOGUE LIST DISPLAY AND SELECT: show the list of event catalogues matching the 

categories selected in (2), provide information on each catalogue and allow selecting the 

required ones from the displayed list.

4. SEARCH SUBMIT: submit search.

5. FREE SQL SEARCH: go to a page where it is possible to enter a custom SQL string.
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Help System

The Help System is organised as (a) hovering windows, that appear when the mouse pointer is 

positioned on the relevant icons, and/or (b) hyperlinks that open external web pages when they 

are clicked.

Help System Icons and Hyperlinks

• (1), (2), (3), (4), (5), (6) are icons that activate hovering help windows.

• (1), (6), (7), (8), (9) are hyperlinks that open external help web pages.
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Help on HEC (Hovering Window)

Hovering window icon (1)

Help on HEC (Hyperlink to Blog)

Hyperlink (1) to Blog
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Help on Search Time Interval

Hovering window icon (2)

Help on Event Characterisation

Hovering window icon (3)

Help on Catalogue Matching Selection

Hovering window icon (4)
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Help on Catalogue Status

Hovering window icon (5)

Help on Time Coverage of Ingested Catalogues (Hovering Window)

Hovering window icon (6)
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Help on Time Coverage of Ingested Catalogues (External Web Page)

Click on hyperlink (6) to go to an external web page, that reports a graph with the time 

coverage of the ingested catalogues(i.e., the dates of available data) which is updated on a 

routinary basis.
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Help on Categories of Ingested Catalogues (External Web Page)

Click on hyperlink (7) to go to an external web page, which displays a table reporting the 

characterisation of catalogue events according to a set of main event categories.



M. MesserottiHEC User Guide - 14

Help on Browser Compatibility

Click on hyperlink (8) to go to an external web page, which reports a table with the browser 

compatibility tests.
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Accessibility Monitor

An external free monitoring service ('mon.itor.us': http://www.monitor.us) is used to test the 

availability of HEC multiple instances. 

Help on HEC Service Availability

Click on hyperlink (9) at the bottom right of the HEC GUI to go to an external web page, which 

reports the outcome of a continuous monitoring of the HEC multiple instances (access time, 

uptime percentage, etc.).

http://www.monitor.us
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Sample Workflow
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How to Use HEC

In heliophysics research, one can be interested in finding observations relevant to:

• a stationary event that occurred at a specific time and location;

• an event propagating through the heliosphere;

• a set of stationary and propagating events that can be correlated on a physical basis.

By means of HEC, it is possible to identify such observations by:

• interactively setting the properties that characterise the related events

• submitting the search to the HEC search engine, which will apply the search through the 

catalogues and will provide the list of existing observations.

Specifically, the following steps have to be carried out:

1. select date and time range of the events you are looking for;

2. characterise the events by selecting the event type and domain to optimise the search;

3. select from displayed list one or more catalogues to be searched for;

4. submit the search by clicking on the green button.

When the mouse pointer is moved over an "i"(nfo) icon, a hovering label appears to help 

understanding the aim of the selection blocks.

Furthermore, detailed information about each catalogue are provided in a pop-up window 

when clicking on the "Info" button associated with each catalogue in the displayed list.
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Select Search Time Interval

The primary parameters for searching events are the start and end dates, which the user has to 

select.

Select Start Year

Click on the arrows (1) to display the drop-down menu (2), and click on the selected start year 

(3). E.g. '2001'.

Select Start Month

Click on the arrows (1) to display the drop-down menu (2), and click on the selected start month 

(3). E.g. 'November'.
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Select Start Day

Click on the arrows (1) to display the drop-down menu (2), and click on the selected start day 

(3). E.g. '17'.

Select End Year

Click on the arrows (1) to display the drop-down menu (2), and click on the selected end year 

(3). E.g. '2001'.
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Select End Month

Click on the arrows (1) to display the drop-down menu (2), and click on the selected end month 

(3). E.g. 'November'.

Select End Day

Click on the arrows (1) to display the drop-down menu (2), and click on the selected end year 

(3). E.g. '20'.
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Characterise Event to Be Searched

It is adisable to restrict the search only to catalogues that contain events relevant to the specific 

scientific goal. This can be achieved by characterising the searched events based on 

pre-selected event categories.

Select Event Type

Click on the relevant event type toggle icon(s) (1) to select one or more types, location and 

observation type (2). E.g. 'CME' and 'All'.
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Get List of Relevant Catalogues

The selection of event type(s), location(s), and observation type results in the display of a list of 

relevant catalogues (1).

The table reports the data type (2) (e.g. 'event'), the catalogue status (3) (e.g. 'closed'), the 

source data URL ('URL') (4), the start date of the catalogue ('From') (5), the end date of the 

catalogue ('To') (6), a hyperlink button that points to an external web page with detailed 

information on the catalogue ('Info') (7).
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Select Catalogues to Be Searched

According to criteria relevant to the scientific goal, a subset of catalogues can be selected from 

the list in order to optimise the search.

Display Catalogue Source Data

Click on the relevant hyperlink (4) to display the source data.
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Examine Catalogue Source Data

Catalogue source data are display in a separate tab/window.
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Select Catalogue Info

Click on the relevant hyperlink button (7) to display catalogue info.

Examine Catalogue Info

Catalogue info is displayed in an external web page.
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Select Catalogues to Be Searched

Identify the catalogues of interest by scrolling the catalogue list window, and select/deselect 

them by clicking on the leftmost toggle buttons (8).
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Submit Search

The search that has been internally built up via the selected GUI options has to be submitted to 

the HEC search engine to be processed.

Activation of the HEC Search Engine

Click on the 'Submit Search' button (1) to submit search to the HEC search engine. 
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Get Search Results

Search results are provided in a variety of formats.

Tabular Format on an External Web Page 

The results matching the selected search parameters are displayed on an external wb page, 

organised in separate sections (1)-(2)-(3) for each catalogue that can be easily navigated by 

means of the navigation hyperlinks 'prev'(ious) (4) and 'next' (5), located at the top of each 

catalogue section.

Results in VOTable (Virtual Observatory Table) format can be obtained via STILTS (Starlink 

Tables Infrastructure Library Tool Set) by clicking on hyperlink (6) and via HQI (HELIO Query 

Interface) by clicking on hyperlink (8) at the top of each catalogue result section. Similarly, 

Results in CSV (Comma Separated Values) can be obtained via STILTS by clicking on 

hyperlink (7).
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Get Results in VOTable Format Via STILTS

Click on hyperlink (6) for Catalogue no. 1.

Get Results in CSV Format Via STILTS

Click on hyperlink (7) for Catalogue no. 1.
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Get Results in VOTable Format Via HQI

Click on hyperlink (8) for Catalogue no. 1.
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Advanced Features
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Free SQL Search

Advanced users who know SQL can place complex searches by entering SQL strings via the 

"Free SQL Search" GUI.

Access the Free SQL Search GUI from the HEC Homepage

Click on the "Free SQL Search" hyperlink (1) at the bottom of the HEC homepage.

Enter an SQL string 

Click on the text window (1) and enter a valid SQL string as (2) in the Figure. This sample SQL 

string launches a search ('select') of all entries (' * ') from ('from') the SXR GOES catalogue 

('goes_sxr_flare') and limits ('limit') the output to 10 results ('10').
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Submit the Search

Click on the "Submit" icon (1) to submit the search.

Get the Results

The SQL search string is displayed in bold font (1), and the search results are displayed in 

tabular format (2).

The results can be obtained also in VOTable format by clicking on hyperlink (3), and in CSV 

(Comma Separated Values) format by clicking on hyperlink (4). 
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 Examples of How to Use SQL in a Free SQL Search

A basic tutorial about the use of SQL for Free SQL Search is available for the EGSO SEC (Solar 

Event Catalogue) server (the predecessor of HELIO HEC) at the URL: 

http://sec.ts.astro.it/sec_idiots_sql.html

This tutorial will be updated to HELIO HEC as soon as possible.

http://sec.ts.astro.it/sec_idiots_sql.html
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Appendix
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Appendix

Useful ancillary information.
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List of HEC Catalogues

To date (5 Feb. 2012) 53 heliophysics event catalogues have been ingested into HEC. The 

Figure reports the full list that can be obtained by clicking the relevant icon in the main HEC 

GUI.
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