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Solar EUV and X-ray Instruments
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What is the Solar soft X-ray spectral distribution
and how does it vary?

SN

Quiet Sun Active Regions Solar Flares

Solar X-rays can yield information on T, n, A, Band ¥




(c:. MinXSS-1 CubeSat =i

CuUBESAT

A
* Miniature X-Ray Solar Spectrometer
* Dimensions ~34 x 10 x 10 cm (13.4 x 4 x 4”) ‘cube’
* Mass ~ 3.5 kg

Launch: MinXSS-1 2015/12/06
— Cape Canaveral SLC-41

— OA-4, Atlas V-401 v S ~__ ADCS-0SU
D 0 Card Cage - 1U

* Deployment: MinXSS-1 2016/05/16 EPS
— 1SS, 1 m/s = *  Battery |

CDH

_ P
522 inclination UHF COMM

— ~400 km altitude

e

1.5V

Motherboard & Interfaces ‘

' ) Instruments
e Operations: MinXSS-1 ~12 months - — *  x123
— UHF 437 MHz half duplex comm ¢ s
— LASP roof Yagi Antenna 3 Antenna
*  MinXSS-2 scheduled to launch in 2018 * ' Key

| Structure I | Motherboard |

| Daughterboard ’ ’ Other HW 5

for 4 year mission

Mason et al. 2016
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~"MinXSS Instruments

 Sun Positioning System (SPS)
e Quad visible light Si-photodiodes
* ND7 filter

e X-ray Photometer (XP)
 Si-photodiode
* Be window

* X-ray Spectrometer (X123)
* Amptek X123 Silicon Drift Diode (SDD)
* 0.8—-12 keV bandpass
* 0.03 keV bins -> 0.15 keV FWHM resolution
* At =10 seconds cadence
* FOV=4°
* AV~E,
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X-ray Spectra
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School: California State Polytechnic
University, Pomona

Harvard-Smithsonian CfA Solar REU
Project; “X-ray spectral connection
to photospheric magnetic field”
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What is the Solar soft X-ray spectral distribution
and how does it vary?

AR B

‘ Quiet Sun Active Regions | Solar Flares

Data: MinXSS-1/X123 + SDO/AIA + Hinode/XRT



DEMs of QS, AR and full Sun

DEM result fits MinXSS-1, XRT and AIA data simultaneously within a factor of 3
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Emission Measure (Log[cm_a])

DEMs of QS, AR and full Sun

e 20170321 full sun, separate QS (20170315 full sun)
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Emission Measure (Log[cm °])

DEMs of QS, AR and full Sun

e 20170321 full sun, separate QS (20170315 full sun) and AR enhancement (20170321).
SDO/AIA - EUV Images Hinode/XRT — X-ray Images
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Emission Measure (Log[cm °])

DEMs of QS, AR and full Sun

e 20170321 full sun, separate QS (20170315 full sun) and AR enhancement (20170321).

DEM demonstrate plasma inference consistency.
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What is the Solar soft X-ray spectral distribution
and how does it vary?

SN

Quiet Sun Active Regions Solar Flares

Data: MinXSS-1/X123 + RHESSI
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Spectral Fits vs. Time

Elemental Abundance Symbols

Fe (RHESSI) — Black Circles

Fe (MinXSS-1) — Purple Squares
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Spectral Fits vs. Time

Elemental Abundance Symbols
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Crisel Suarez-Bustantamente

School: Fiske-Vanderbilt Bridge Program

Harvard-Smithsonian CfA Solar researcher
Project; “Solar flare X-ray Abundance Variations”
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(cra Science Data on MinXSS Website
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X The Miniature X-ray Solar Spectrometer (MinXSS) » Data a... How to take a ¢

University of Colorado
Laboratory for Atmospl

* tom.woods@lasp.colorado.edu

* James Mason

1SS DEPLOYMENT
2015 Dec 6 2016 MAY 16

ACTUAL ISS DEPLOYMENT PICTURE BY ASTRONAUT -

* james.mason@Iasp.colorado.edu e e e vt (ORI st et o

Search site:

» Data and HAM Radio

A D d HAM Radi
* Chris Moore =l P

How to Load and Plot
Data

SCIENCE DATA

The on-orbit science data from MinXSS are available on:

Search

[ C h ri St O p h e r m O O r‘e - 1 @ CO | O ra d O e d u :;r«eltzl:metry ; (now) this webpage (updated daily with the most recent data downlinked from the spacecraft)
L] L]

Level 0OC 3. (later in 2018) NASA’s CDAW database under the category “Cubesats”,
Level 0D also be found

. (later in 2018) our LASP Interactive Solar Irradiance Data Center (LISIRD) site

where CSSWE data can

b 4. (later in 2018) the Virtual Solar Observatory
* christopher.s.moore@cfta.narvard.edu -
p . (] (] (] Level 2 The data are packaged as a mission-length .sav file that can be restored in either IDL or Python. We

Level 3 provide some how-to instructions for loading and plotting the data here (same as link in left
navigation bar). The table below briefly describes each product data level, links to a full description
Level 4 (same as the links in the left navigation bar), and provides a direct download link.

L4 (]
Level 5
® A l I I I r C a S p I Our processing source code is also available as a repository on GitHub.

Data Full
Product [Brief Description D:scr'i tion Download
. . Level P
* amir@boulder.swri.edu ety |
O O telemetry Binary data downloaded directly from spacecraft link N/A

lLevel 0B IDL interprets the binary into anonymous structures and stores in
an IDL saveset per day

link N/A

lLevel oc Port the level Ob data by onboard generation date and store in
daily and mission length IDL savesets and csv files

IN/A but
link planned for
release

(Co-algin discrete telemetry packets with the time of science
lLevel OD |measurements, pull in ancillary data necessary for level 1

link

processing, store as mission length IDL saveset
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1. MinXSS-1 quality measurements from GOES A5 — M5 without substantial
post processing

e Can estimate (QS, AR and Flare)
* Chemical Abundances

* Emission Measures

* Temperatures (1T, 2T and DEMs) =
. . . #1
2. MinXSS-2 scheduled to launch in 2018 for 4 year mission MINXS S
CUBESAT
3. Datais (will be) on the MinXSS Website. Soceiall Tl i

Entire MinXSS Team
and over 40 graduate
students
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THE END
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