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Analysis period - deep and prolonged minimum between cycles 23 and 24

Cycle 24 Sunspot Number Prediction (2014/06)
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Why to study this period?

= [ owest activity ever observed in X-rays

" Very simple morphology of observed structures



Available active Sun-observing
X-ray experiments

" GOES

= RHESSI

" XRT

" SphinX

" Messenger — non solar



Comparison of observatlons from SphlnX GOES and RHESS
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SphinX Solar Photometer in X-rays
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Mission duration: February 20, 2009 — November 29, 2009
CORONAS-Photon satellite
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CORONAS-Photon
Complex Orbital Observations Near-Earth of Activity of the Sun-Photon

Third satellite in the Russian Coronas
Launch: 30 January 2009
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XRT telescope .
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Wolter-I-like grazing incidence optics e i =y Camera

Wavelength range 6-200 A
Eleetrical Bax
Field of View > 30 arcmin

Full disk images possible “\\ Frant Door and

Hinge Assembly

Detector CCD max 2048x2048 pix  Golub, et al., The X-ray Telescope (XRT) for the Hinode
Mission, 2007, Solar Physics, 243, 63
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Solar B, renamed Hinode (pronounced 'hee-no-day')
Launch — 22 September 2006

Orbit

Height - 600 km
Period - 96 min
Inclination - 99°




XRT images

Hinode/XRT Be_thin
2013-02~15 19:51:44

Most XRT data -

PFl images Full frame images - moderate cadence

On average two images daily

Some of them off—pomted



Alignment problem solved in 2014

XRT calibrated data

Before 2014

XRT Open/Ti_poly 2009-03—22T06:06:02.085
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XRT full frames — 2009 coverage

Best coverage in
Open/Ti_poly filter

Filter Number of configuration
images
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Comparison of SphinX and XRT data

* Full disk soft X-ray emission
e XRT gives spatial resolutions for SphinX

e |Imaging with moderate cadence (not good for flares)

* Good for studies of long lasting events
such as ARs, CHs

Today focus is on ARs
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XRT OPEN/TI_poly stacked images
08 -25May 2009
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Conclusions and preliminary results

e Stronger coronal activity may appear 1 — 4 days
before photospheric one.

e Coronal activity may accur for week or longer
without signatures at photospheric level.

* The strength of coronal and photospheric activity
may be not correlated when they occur together.

* Further works on this topic, including other
atmosphere layers, are necessary.



