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THE HINODE SATELLITE

Orbits at about 500-600km
above the Earth.

Launched in
September,2006

Hinode has a polar orbit

Hinode has the ability to
observe the full sun or just
a partial region.
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THE IMPORTANCE OF OUR PROJECT

i Tharmopause e * Solar irradiance is the amount of light
Thermosphere s
pasres '°"°”’""’°I energy from the sun that is measured on
Swrsphere Orone Earth.

* Space Weather can interfere with Earth
communications, overload power grids,
and cause geomagnetic storms.

http://data.allenai.org/tga/layers_of_the_atmosphere_L_0023/

* Soft x-rays are important because
they show many magnetic field
configurations and have a wide
temperature coverage.

* Soft x-rays are absorbed in the
ionosphere.
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PROJECT OVERVIEW

* Our project was focused on using soft x-
rays from the XRT.

* We used the XRT Synoptic Composite
Image Archive created by MSU.

* 2008-present day

* Thin-Be filter: measure higher
temperatures

* Al-mesh filter: measure lower
temperatures

* Qur goal was to measure the average
temperature and emission measure of
the sun and calculate irradiance.




STEP 1:DATA SELECTION
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3 2-0CT-2015 17:59:48 Betn/Open 5.7971 1024)(1%24
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28 11-0CT—2018 05:01:37 Betn/Open 32.7680 1024x1024




SAVED DATA

Year # of data




* My next step was to put masks
around the images.

* 1.1 radii of the sun

* Then modified a program to plot
the intensities.




FINDING INTENSITY

Al—mesh{blue) & thin_Be(yellow) signals
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STEP 3: FINDING TEMPERATURE AND EMISSION
MEASURE

* The filter-ratio method is the key to
finding the average coronal
temperature and the average
emission measure.

* Using the ratio of two different filters,
we are left with the function of
temperature. With that we can also
go back and find the emission
measure.

* |ran a program that used the filter-
ratio method to find the temperature
and emission measures of the Al-
mesh and thin-Be filters.



Filter Ratio tnBe/Alms as of 1-Jul-2015 00:00
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TEMPERATURE

RESPONSE FUNCTIONS
AND FILTER RATIO
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STEP4:FINDING IRRADIANCE
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XRT SPECTRAL RESPONSE
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Irradiance

2012 2015 2018
Start Time (04—Jan—08 11:03:43)




filter wheel 1

STEP5:COMPARISON

filter wheel 2

Previous Study
O Al-mesh/Ti-poly (2006-
2015)
O Al-mesh/Al-poly (2015-
2020)
Sunspot Numbers
O Silso

O https://wwwhbis.sidc.be
/silso/

The following plots have
smoothed data points for
easier comparison



https://wwwbis.sidc.be/silso/
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TEMPERATURE AND EMISSION MEASURE COMPARISOI\T
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IRRADIANCE COMPARISON

Comparison of Irradiance of AmTb{green)and AmTp/AmAp{purple)
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COMPARISON OF SUNSPOT NUMBER AND XRT |RRAD|ANCE
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SUMMARY

We successfully found the temperature, emission measure, and irradiance of
the thin-be and al-mesh filter pair.

The plots follow the 11 year cycle

During the comparison with the previous study, we found that our study had a
higher temp, but lower emission measure than the other study. We also see
the direct correlation between the emission measure and the irradiance.

Finally, the sunspot number is very similar to the irradiance.
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FILTER RATIO METHOD
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Equations used from Hara et al (1992)



