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How familiar are you with the HEASARC?

First time | am hearing about this

I've heard of the HEASARC but not very sure what they do

I’m pretty familiar with the HEASARC

| use the HEASARC regularly

n Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app u



HEASARC: High Energy Astrophysics Science Archive Research

Center r_ e

To achieve great

Tour of HEASARC for a scientist end user < things, two things

are needed; a plan,
and not quite

Live demo of a few science workflows enough time.

— Leanard Bernstein

Demo of the environment and tools L ,,

Intro to Ftools analysis through Python with NICER example
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HEASARC
home

Info on different
ways to access the
archive

Info on analysis
software (HEASoft,
PIMMS, etc.)

Go to mission
support for
XRISM

Quick archive
search, e.g.,
“hitomi crab”

N(A National Aeronautics and Space Administration
~ Goddard Space Flight Center
Sciancas and Exploration

i Home O Archive Callbration Software Toals

NASA’s HEASARC o T
High Eniergy Astrophysics Sciznce Archive Research Center

2oout the HEASARC for Fe

FAQ & Help Desk ~ Archive Your Data at the HEASARC

Active Guest Observer

bt itida| The High Energy Astrophysics Science Archive Research Center (HEASARC) is the primary archi

energetic cosmic phenomena ranging from black holes to the Big Bang. Since its merger with the

contains data obtained by high-energy astronomy missions observing in the eme-ultraviolet
(EUV), X-ray, and gamma-ray bands, as well as data from space missions, balloons, and ground-

mm, mm and cm bands.

tools. This page describes how to get to the HEASARC VO-enabled services and provides
information on other HEASARG VO activities.

Histozic Guut ‘Observer
FacilitiesiSclence Centers HEASARC

APOD: Astronomy Picture
of the Day

Cloud Compulhg

More Images

Xamin Quick Search

for NASA's (and other space agencies’) missions studying electromagnetic radiation from extremegy

Legacy Archive for Microwave Background Data Analysis (LAMBDA) in 2008, the HEASARC archiye

based facilities that have studied the relic cosmic microwave background (CMB) radiation in the sub-

The HEASARC is a member of the NASA Astronol | Virtual Observatories (NAVO) where we
work with other NASA archives to ensure comprehensive and consistent VO access to NASA mission
datasets. Users may now query the HEASARC's catalogs using VO-enabled services and specialized

L« Bl Search HEASARC website

[Advanced Search]

Students/Teachers/Public

o
Site Map Other Archives
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gle constraint has been
the Viewing tool for the

General Tools

Bibliography
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Info on web F——

tools like FITS File Verifier
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etc. X-Ray Background

X-Ray Source Finder

Multi-Mission Tools

SciServer
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‘WebPIMMS

News

9 Web$
items -

Note: Currently
working on
redesign and
modernization.


https://heasarc.gsfc.nasa.gov/

Interactive portal: https://heasarc.gsfc.nasa.gov/xamin/
@ XAMIN SEARCH

Quick sedrch (I} Quick Search: | Tablss, positions, times Query examples
nicer 'Cen G' Current selections:

View.

Upload your own table of targ
(<50MB}) Alternatively, go to Available Tables pane below to browse

Find tables

Explore catalog m

contents,
specify detailed
constraints, browse
results, select data
products,

download data.... —
@ Available Tables



https://heasarc.gsfc.nasa.gov/xamin/

Bibliographic links: from ADS to HEASARC
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Software

HEASoft

Generic and mission-specific tools for high energy
astrophysics data analysis.

Use our Dockerfile

Or use our science platforms (see below)
Heasoftpy

Script in Python

Share as Jupyter notebooks

Start from tutorials

Caldb

Keep up-to-date with the latest calibration

import heasoftpy as hsp
hsp.fdump(infile="input.fits', outfile='STDOUT',

# or

params = {
"infile': 'input.fits',
'outfile': 'STDOUT',

}
hsp.fdump(params)

# or

fdump_task = hsp.HSPTask('fdump"')
fdump_task(infile="input2.fits', outfile="STDOUT',
hsp.fdump (fdump_task)

# or
fdump_task = hsp.HSPTask( ' fdump"')
fdump_task.infile = 'input2.fits'
fdump_task.outfile = 'STDOUT'

. # other parameters




@ apps.sciserver.org/dockervm | Science thl‘OUgh your browser! |

o
o I
Sc‘ence platform A .~ File Edit View Run Kernel Tabs Settings Help
Terginal 2 X B wwt_demo.ipynb X " PyXspecWalkthrough1Matp x
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oounts/s/keV

Do science through your
browser

No data downloads

counts/s/keV

No software builds

Energy(keV)

Just create an account

and go. ; Note the wave-like shape of the
poor the fit is, i.e. that the con

Replaces eXIStIng Hera Let's try thermal bremsstrahlung Wlth PyXSpeC
interface.

Data analysis

ml = Model("phabs*br")
Fit.perform()

Coming soon to Amazon
Web SeerceS Wlth more wwt.background = 'Hydrogen Alpha Full Sk Data access

coords=coord.SkyCoord. from_name('crab') through PyVO pdel phabs<l>xbremss<2> Source No.: 1 Active/On

avallable data from from astropy import units as u odel Model Compeonent Parameter Unit Value
wwt.center_on_coordinates(coords, fov=50%u.de par comp
beyond HEASARC. = ; phabs nH 10°22  1.00000

tap_services=vo.regsearch(servicetype='t#", keywords=["hea 0.0
query=f"""SELECT top 10 * bremss KT keV 7.00000
FROM chanmaster 0.0

WHERE 1=CONTAINS(POINT('ICRS', ra, dec),CIRCLE('ICRS', - bremss 1.00000

aasarc) | Idle Saving completed Mode: Edit & Ln18,Col4 wwt_demo.ipy
A



https://heasarc.gsfc.nasa.gov/docs/sciserver/

Mission proposal
support

ARK/RPS
Standard proposal
submission system for
HEA missions

(Web)PIMMS

Portable, Interactive,

Multi-Mission Simulator

i.e., what S/N will | get

for my source?
Viewing

When can which

instruments see my

source?

NA National Aeronautics and Space Administration
B Goddard Space Flight Center

Sciences and Exploration

HEASARC Home Observatories Archive Calibration

NASA's HEASARC: Tools

General Tools

ELP
WebPIMMS

A Mission Count Rate Simulator
Powered by PIMMS v4.12b

Access the muli

Convert From:

e component mod

[Examples of Common FLUX Input/Output Ranges

keV
= Units
© Angstroms

keV
Output Energy Range (low-high): |default 2 Units
O Angstroms

(erg/cm/s)
/s)

Input Energy Range (low-high): |default

Source Flux / Count Rate:

Viewing Results

Input equatorial coordinates:
cen a, resolved by SIMBAD (local cache) to
[201.3651°, -43.0191° ], equinox J2000.0

NICER

For short-term (within -2 weeks) NICER target visibility,

please use the Enhanced NICER Visibility Tool.

**% VIEWING Version 3.4 run on 2023 Feb 21 ***
for the period 2023 Feb 21 to 2025 Feb 21

For preferred observations with NICER (Sun angle range = 60-180):
(and Moon avoidance limit of 15 degrees):
Observable between 2023 Feb 21 or before and 2023 Sep 06
and is always far enough away from the Moon
Observable between 2023 Dec 23 and 2024 Sep 05
and is always far enough away from the Moon

Lc o B Search HEASARC website

[Advanced Search]

HEASARC %ulck Links

Multi-Mission Tools

{0 Search HEASARC website.
Advancad Search]

o

Students/Teachers/Public
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Calibration Software Tools
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Astrophysics Rasearch Knowledgebase A 1
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NASASHEASARGIVEHIVES

ARK Home FAQ Help

RC's Remote Proposal Sy
yfor submiting proposal

 (87S) s n automated ser providng sigatrs fom around h word an %mo’e
éoposal
ystem

+ verifies proposal data for comy
+ enables scientsts (o store pro

makes adding target information to proposals
+ generates LaTeX, PostSorpt, andlor PDF vers

“The following RPS proposal forms are currenty available for the following missions:

Fermi Targe! of Opportuniy (FERMITOO)

must frstjoin the approariate ARK 9roup(s).

n your favorite calondaring program (0.9, Apple’s ICal, Google Calendar, Microsoft Outiook, or Mozila Sunbird) to



Community

News
Subscribe via RSS
Conference listings
Proposal deadlines
Subscribe to our calendar!
HEACIT
Community-run, HEASARC-<ugported
HEACIT is on openustronomy.org
Helpdesks
Mission-specific
Tool-specific
HEASoft
General
APOD and ..
Social

Eﬂ@ﬁ&?ﬁ@@ -

mﬁz@ Okt EWEE Il

Facebook for Xspec

Astropy.slack.com channel ‘pyvo’ for Pythonic data acd

GitHub (HEASARC and NASA-NAVO organizations)

Jupyter notebook tutorials Contributions encour

Workshops

N(A\%t\ National Aeronautics and Space Administration

Sciences and Exploration

J gt ko i
l ‘ | .nms
NASA’s HEASARC e

I8ED .
High Energy Astrophysics Science Archive Research Center

About the HEASARC  Resources for Scientists  Feedback, FAQ & Help Desk  Archive Your Data at the HEASARC

ARC) i the primary archive
for NASA's (and other. space agencies) misso ||c radiation from extremely
| Gnsinystic cosimic pisnormna ranging forh Sl Silks fo the Bl Sarg ST &
| Legacy Archive for Microwave Background Data Analysis (LAMBDA) in zooa the HEASARC archve
contains data obtained by high-energy astronomy missions observing in the extreme-ultraviolet
] (EUV), X-ray, and gamma-ray bands, as well as data from space missions, balloons, and ground-
based facilities that have studied the relic cosmic microwave background (CMB) radiation in the sub-
‘ mm, mm and cm bands.
The HEASARC is a member of the NASA Asts ical Virtual Observatories (NAVO) where we
work with other NASA archives to ensure comy tent VO access to NASA mission
datasets. Users may now query the HEASARC's catalogs using VO-enabled services and specialized
¥ tools. This page describes how to get to the HEASARC VO-enabled services and provides
information on other HEASARC VO activities.

APOD: Astronomy Picture

Hlltollc Gulst Obumr of the Day

HEASARC
Picture of the Week

Xamin Quick Search
Query Parameters:

Submit | Reset

{Advanced Search]

Goddard Space Flight Center HEASARC Quick Links

Students/Teachers/Public

f.\\‘ 1
s

Site Map Other Archives

Viewing tool updated with
JJWST support (15 Feb 2023)
Support for James Webb Space
Telescope’s Sun angle range has
been added the Viewing tool.

+ NuSTAR Caldb Update
08 Feb 2023)

«+ The Million uasars Catalog
(07 Feb 2023)
The latest version (7.9, 5 February

ns over a million
61,834 to be exact) objects
which are either certainly quasars or
very likely to be quasars.
+ SkyView v3.5.7 - Improvements
c

survey data (03 Feb 2023)
Sky\/\ew has been updated to
v3.5.7. This release includes
security improvements and fixes to
issues with accessing survey data
from remote servers, particularly
SDSS, SDSSdr7, and UKIDSS.

+ Update to the NuSTAR FAQ for
bright sources (2 Feb 2023)

The NuSTAR FAQ entry "What do |
do if | have a bright source?” has
been updated to include additional
guidance on the usage of the
statusexpr keyword in NUSTARDAS
+ NuSTAR Caldb Update

(24 Jan 2023)

The NuSTAR FPM caldb has been
updated to version 20230124. This
release includes a new clock
correction file, v152. Please see the
release notes for more details.

=2 (What s this?]

Regular AAS workshops on accessing data through Pyt
HEAD meeting special session/workshop on HEASARC.



https://heasarc.gsfc.nasa.gov/docs/heasarc/whatsnew.html
https://heasarc.gsfc.nasa.gov/docs/rss/heasarc.xml
https://heasarc.gsfc.nasa.gov/docs/heasarc/meetings.html
https://heasarc.gsfc.nasa.gov/ark/rps/
https://heasarc.gsfc.nasa.gov/docs/heacit/
https://community.openastronomy.org/c/heacit/20
https://heasarc.gsfc.nasa.gov/cgi-bin/Feedback
https://www.facebook.com/groups/320119452570
https://github.com/heasarc
https://github.com/NASA-NAVO/navo-workshop
https://github.com/HEASARC/sciserver_cookbooks

What are HEASARC services that you have used before? Or if you are new to HEASARC, what
services might you be interested in using in future?

Nobody has responded yet.

Hang tight! Responses are coming in.

n Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app u



Xamin data discovery

Let’s do a live demo of https://heasarc.gsfc.nasa.gov/xamin/
Can also do via Python
Then same in


https://heasarc.gsfc.nasa.gov/xamin/
https://heasarc.gsfc.nasa.gov/xamin/QueryServlet?help
https://heasarc.gsfc.nasa.gov/xamin/QueryServlet?position=%27229.7375,-57.3633%27&radius=1&table=nicermastr&time=2024-03-01..2024-04-01&constraint=%27exposure%3E5000%27
https://heasarc.gsfc.nasa.gov/xamin/QueryServlet?position=%27229.7375,-57.3633%27&radius=1&table=nicermastr&time=2024-03-01..2024-04-01&constraint=%27exposure%3E5000%27
https://heasarc.gsfc.nasa.gov/xamin/QueryServlet?position=%27229.7375,-57.3633%27&radius=1&table=nicermastr&time=2024-03-01..2024-04-01&constraint=%27exposure%3E5000%27
https://heasarc.gsfc.nasa.gov/xamin/QueryServlet?position=%27229.7375,-57.3633%27&radius=1&table=nicermastr&time=2024-03-01..2024-04-01&constraint=%27exposure%3E5000%27
https://heasarc.gsfc.nasa.gov/xamin/QueryServlet?position=%27229.7375,-57.3633%27&radius=1&table=nicermastr&time=2024-03-01..2024-04-01&constraint=%27exposure%3E5000%27
https://heasarc.gsfc.nasa.gov/xamin/QueryServlet?position=%27229.7375,-57.3633%27&radius=1&table=nicermastr&time=2024-03-01..2024-04-01&constraint=%27exposure%3E5000%27

Programmatic data access

If you know what you want and where it is already (e.g., from the web portal), you can use
our download script

download wget.pl https://heasarc.gsfc.nasa.gov/FTP/nicer/data/obs/2018 01/1050020180/

To find things on the command line, you can use the Xamin java tool (which calls the API) to
run queries:

> runquery position='cen a' table=chanmaster time=2018-01-01..2019-01-01 products

filterstring="*/*evt*'
For APl access, you can use

the Xamin API: https://heasarc.gsfc.nasa.gov/xamin/QueryServiet?help

The VO APIs: https://heasarc.gsfc.nasa.gov/navo/summary/navo _services.html

A good Python VO client is PyVO: https://nasa-navo.github.io/navo-workshop/



https://heasarc.gsfc.nasa.gov/docs/cookbook/command_line_downloads.html
https://heasarc.gsfc.nasa.gov/xamin/doc/CLIUsersGuide.html
https://heasarc.gsfc.nasa.gov/xamin/QueryServlet?help
https://heasarc.gsfc.nasa.gov/navo/summary/navo_services.html
https://nasa-navo.github.io/navo-workshop/

HEASARC data in the cloud

Most HEASARC data now on AWS in a free S3 bucket

E.g., a file that on HEASARC is available at
https://heasarc.gsfc.nasa.gov/FTP/chandra/data/byobsid/5/4475/
can also be found at
s3://nasa-heasarc/chandra/data/byobsid/5/4475/

Or
https://nasa-heasarc.s3.amazonaws.com/chandra/data/byobsid/5/4475/

Access via HTTPS or AWS CLI or Python boto3 library etc. See our Python tutorial for
some access options. It looks a bit like this:

s3 url = url.replace ("https://heasarc.gsfc.nasa.gov/FTP/",
"https://nasa-heasarc.s3.amazonaws.com/")

hdul = fits.open(s3 url)

(FYI: each mission is currently sync’d to AWS weekly. Let us know if you need things faster and

we'll see what we can do.)
16


https://heasarc.gsfc.nasa.gov/docs/archive/cloud/heasarc_cloud_tutorial.html

SciServer and JS9



http://www.sciserver.org/

HEASARC @ Sciserver

Sciserveris a platform hosted at JHU.
to anyone.
Heasoft and is available ‘locally’.
need to anything
need to anything
Also includes: XMM SAS, Chandra CIAO, and Fermitools.
Also on
File-sharing.
Run Batch jobs.
Great for students too (data+software ready to go and easy to share
code, etc)


http://github.com/HEASARC/sciserver_cookbooks

HEASARC @ Sciserver

e Getting started with Sciserver:

Login

Create a container

Choose a software image

Select the data to be mounted (all of HEASARC data)
Access the Jupyter environment.

O © O 0O @


https://heasarc.gsfc.nasa.gov/docs/sciserver/

Sciserver Set up and Orientation:

Live demonstration: https://apps.sciserver.org/dashboard/



https://apps.sciserver.org/dashboard/
http://drive.google.com/file/d/1s7LIZ4nU3Xrw2SDEuW6BJFGuIBTGjHwS/view

ciserver: JS9

JupyterLab +

I3 apps.sciserver.org/dockervm14/66bebbc7-ed0a-11ee-Bb7c-5254001d4703/lab/tree/sciserver_cookbooks ° New Chrome available

File Edit View Run Kemel Git Tabs Settings Help

_ ] ¢ 4 Launcher

sciserver_cookbooks

[Hi Notebook

W | sciserver_cookbooks [

Name - Last Modified
m _files 2 days ago P ﬂ P P P P
40201804 32 minutes ago
| spec 29 minutes ago (heasoft) [ciao) {fermi) {root) * [spex) [xmmsas)
® analysis-ix.. 2 days ago
* & analysis-ni... 28 minutes ago
" analysis-n. 2 days ago J
A analysis-rx... 2 days ago
A analysis-rx... 2 days ago 159
A analysis-rx... 2 days ago
" CHANGES... 2 days ago
A data-acce 2 days ago u Console
A data-catal.. 2 days ago
A data-find-... 2 days ago
# intreductio... 34 minutes ago P F P P P P
D lefits 28 minutes ago k
O LICENSE 2 days ago (heasoft) ¢ {fermi) (xmmsas)
A misc-jdavi... 2 days ago
2 minutes ago
= misc-wwt-.. 2 days ago E Other
[ nge1316.fits 10 years ago
paplot.gif 29 minutes ago M P
A quick-start... 2 days ago w E
A README.md 2days ago Terminal WorldWide Markdown File Python File

Simple 22 ® ©min Launcher 0 [}



http://drive.google.com/file/d/1l1YWmSrXH404NNOSNt8bSY571pPr08FO/view

Heasoftpy and NICER analysis


https://docs.google.com/presentation/d/16lt_2e4z-Bh6dECGJJC4tKl8Qh-dzpZ4/edit?usp=drive_link&ouid=115044030236622835103&rtpof=true&sd=true
https://docs.google.com/presentation/d/16lt_2e4z-Bh6dECGJJC4tKl8Qh-dzpZ4/edit?usp=drive_link&ouid=115044030236622835103&rtpof=true&sd=true
https://docs.google.com/presentation/d/16lt_2e4z-Bh6dECGJJC4tKl8Qh-dzpZ4/edit?usp=drive_link&ouid=115044030236622835103&rtpof=true&sd=true
https://docs.google.com/presentation/d/16lt_2e4z-Bh6dECGJJC4tKl8Qh-dzpZ4/edit?usp=drive_link&ouid=115044030236622835103&rtpof=true&sd=true

Future:

Website refresh
Incremental improvements for easier navigation.
Mobile friendly and more accessible!
Platforms
More Python notebook tutorials for SciServer
AWS-based Fornax platform in the works.
Cross-archive data discovery
See ESASky for example. Plan to make it easier in Xamin and other archives’ portals.
NASA-wide cross-disciplinary metadata effort, TBD.
Software sustainability
Make Heasoft more flexible to install and modernize older code.
Interoperate with other open-source software projects, e.g.,, new gamma-ray development by CTA et al.
Modern methods of installing software, e.g., conda.
Open source and collaborative development. Complicated but starting with
https://github.com/HEASARC [ cfitsio
Working on updating astroquery.heasarc and astroquery.skyview.
Community outreach
Community surveys.

Workshops. tht e|Se?

Social media? Where? HEACIT is on openastronomy.org 23



https://github.com/HEASARC/cfitsio
https://community.openastronomy.org/c/heacit/20

To follow up:

Give us feedback on anything!
Try out Xamin, SciServer, heasoftpy, etc. if you haven't
already.

Find us at AAS

(Jan 2025: Washington D.C. ):
IF LOST CONTACT QOUR I.- R demos and Q&A Within the

HELPDESK [ 28km

NASA booth

Thank You!



https://heasarc.gsfc.nasa.gov/docs/faq.html
mailto:Antara.r.basu-zych@nasa.gov




Exists outside container, backed up, quota’d

Exists outside container, not backed up, not quota’d, may

Storage and files on SciServer e

Storage (file system)

userl
persistent
my usrl vol X
mloewenstein
persistent
XRISM-wkshp
user3

Temporary (file system)

userl
scratch

JjobXtempSpace
user?2

scratch
user3

Container 1

/home/idies/
filel.txt
miniconda3

fooPy v X.x

workspace
sciserver cookbooks
Storage
userl
persistent/foo/bar
mloewenstein
XRISM-wkshp
Temporary
user 1
scratch

User1 created a container

e chose to mount XRISM-wkshp

e chose not to mount
my_usri1_vol_X;

e pip installs version X.x inside
container;

e creates foo/bar under persistent

o creates file1.txt in SHOME
inside container;

e Copy files from XRISM-wkshp
into foo/bar to work on your
own copy!



Exists outside container, backed up, quota’d
Exists outside container, not backed up, not quota’d, may

Storage and files on SciServer <o

Storage (file system)

userl
Persistent
my usrl vol X
user?2
persistent
project Y shared space
user3

Container 2

/home/idies/
miniconda3
fooPy v Y.y
workspace
sciserver cookbooks

User1 creates a container

e (maybe from the same base
image, maybe not);

e chose to mount my_usr1_vol_X;

e chose to mount jobXtempSpace;

e pip installs version Y.y;

. Storage ]
Temporary (file system) userl e note that file1.txt created in
persistent/foo/bar conta@ner 1is NOT in. HOME of
userl my usrl vol X pontalner 2 because it was not put
scratch Tempora—ry - = in the storage area.
JjobXtempSpace userl
user2 scratch
scratch JjobXtempSpace

user3
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