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Solar UV Radiation and ionospheric variation

Solar radiation is one of very important element for
understanding the change of space weather. Especially solar
UV around from 50 to 140 nm has strong influence for the
ionosphere of the earth.
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He | 24.58 | 50.4
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One of good index of the change of ionosphere is the
“Geomagnetic Solar daily Quiet variation (Sq)”.

By A.Shinbori

Example of Geomagnetic A ——
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Elias et al. (2010) reported that the amplitude of Sq (without solar
component) tends to increase in recent 40 years, and they
suggested that the reason is increasing of CO2 and global warming

in the asmosphere.
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They used the geomagnetic data
obtained only from 1960 to 2000,

and only at three stations.




Result of long—term & multi—point analysis of Sq

By Shinbori et al.

Three examples among 178 stations
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After subtraction of solar activity’s variation
from 60 years variation of Sq observed at

many station, we can find global long-term
variation in the residual Sq.

Note: In this analysis, F10.7 flux was used as
the index of solar activity.



Actually, we cannot neglect difference between the variation of
F10.7 flux and variation of UV flux especially at solar
maximum phase and at minimum phase.

| Monthly mean i
3.7E+10 1 Z

3.2E+10 1

2.7E+10 | o ©
] M Solar Maximum Phase
2.2E+10 - o y = -310884x2 + 2E+08x - SE+09

' /% R*=0.9447

In these phases, the radio flux

1.7E+10 1
] deviates from linear relationship.

26-34nm Solar EUV Fluxi@ 1 AU
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Solar Minimum Phase
TE+H09 — R —
50 100 150 200 250

F10.7 Solar Radio Flux

So, we have to know the long-term variation of UV radiation
more accurately.



UV/EUVERAIGZE & BAIRE

BAGEEMN IrradianceZHHI L TWL S

UV :UARS/SUS IM(1991~2001)
UV UARS/SOLST I CE (1991 ~2005)
UV SORCE/SOLST | CE (2003~)

ik
()

EUV, UV:Proba2/LYR
EUV:SDO/EVE (201

irradiance
[mW/m?/nm]

10
10™
1072
, 19 IR
1D —— ——————1
10° 10 10° 10° 10°
X: GOES (1986~) 2. [nm] UV, VIS:-ENVIST/SCIAMACHY (2001 ~)
X:SORCE/XPS (2003~) UV, VIS, NIR:SORCE/SIM(2003~)

EUV: SOHO/SEM(1996~)
EUV, UV: TIMED/SEE (2002~)

BMILSADRAZAELY



UV radiation from the Sun

Internal structure:
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676.8nm continuum
SOHOMDI

79 7i24

Call-Kline3
Big BEH Solar {

3nm 15 & band-pass

Obs ervatony

(top panel) - Sunspots observed with SOHO/MDI in the solar
disc on 14, 19, 24 and 27 July 2004 respectively. (botfom
panel) - Faculae area observed by Big Bear Solar Observatory
in the solar disc on 14, 19, 24 and July 2004 respectively.

100nm integrated spectral irradiance

Integrated spectral irradiance variations at 1 AU from 14

July 2004 to 29 July 2004. The top-left panel demonstrates
115-215 nm integrated spectral irradiance variations and the
bottom-right panel demonstrates 415-515 nm integrated

spectral irradiance variations.
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REKF RFEREF

RE MERRXXEH i

X5 & EENE = iR (SMART) :

‘SMART Ho KB 2 E Z KR E{#
-SMART Ha K[5ER 7346 K % R KE&

‘SMARTA R khAOS
*SMARTARU R Li—E —

- SMART K&t EkR IG5 T —4

2L 7R E R R (FMT) :

-FMTAGEEZ KRE{E

“FMTAARU KRR
FMTA R R L—E—

L 5T —42t vk

_______
s T SR K

F—LLRXBEEE(DST) :

‘DST HaK BB EB5 K 5 I R EG 1

-DST KGR HEB VA v T ILy DB

-DST R[G5 S &8 T —4
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Ha images with the FMT

Ha Line Center Full-disk Mode

]

Ha Line Center Ha —0.8 A

Ha +0.8A  Continuum Light

Prominencg. Mode Time Variation of the Prominence Eruption




Data calibration

® No flat observation before
2009 = Make pseudo-flat by
averaging 2-month’ s images

® Remaining fringe pattern
(daily variation) is reduced by
additional treatment

pseudo-flat
(shown £=10%)

calibrated




Attempt to calculate “Ha Plage Index”

By H.Watanabe et al.

We defined “Ha Plage Index”
as the percentage of the area
covered by plages & active
network in the solar disk
obtained at Ha line center.

If

l(x,y) > (averaged intensity)
+20(standard deviation)

then, (x,y) is the plage or
active network.
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Dependency on Latitude

1996 — 2009
(preliminary)
lat. 0° ~30° o o |at.
(Active region belt) lat. 30" 760 >60° (Polar)
0.021 0.019 0.03 0.02 0.05 0.03



Compare with polar magnetic field
observation

lat.

® Wilcox Solar Observatory

trength vs. Time
I I I

1 Jan 1876 31 Dec 2012

| | | |
3 Year Intervals _
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