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FIRST PHOTOGRAPHS OF THE ULTRAVIOLET SPECTRUM OF THE SUN,
made from a V-2 rocket on October 10, 1946, under the direction of Richard L.
Tousey of the U.S. Naval Research Laboratory. A sequence of exposures shows
how more and more of the ultraviolet radiation of the Sun is recorded as the
rocket rises in altitude from 2 to 55 km above sea level. SP-402 A New Sun: The

Solar Results From Skylab, by John A. Eddy



TnAsokorrio

Ao tn Bikimraidsia, tnv EAsUBspn EYKUKAOTTAIOEIA

TnAeOKOTTIO AEyETAI TO OTTTIKO OPYAVO EKEIVO Ola
TOU OTTOIOU QUSAVETAI TO PAIVOUEVO UEYEBOC
AVTIKEINEVWY TTOU BpicKoVTal UOKPIQ.
2UYKEKPIUEVA EIval pia OTTTIKN olaradn yia 1n
OUAAOyN Kal eoTiaocn TNG NAEKTPOMNAYVNTIKNG
aKTIVOBOAIag, HECW TG OTTOIAC ETTIXEIPEITAI N
ITAparnPnNon NAKPIVWYV AVTIKEINEVWY KAl KUPIWG
oUpaAVIWYV CWUATWY. TO THAEOKOTTIO ATTOTEAEI TO
KUpPIO AOTPOVOUIKO Opyavo.
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fpicillis ferantur fecundum lineas refradas E C H.
EDI. coaré&anturenim ,& qui prius liberi ad FG.
Obmaum dmgcbmuu, partem tantummodo HL ¢d«

przhendent: accepta deinde ratione diftantiz EH.ad
lincamH 1. per tabulam finuum reperietur Quantizas
anguliin oculo ex obietto H L. conftituti , quem mi-
nuta quedam tantum continere comperiemus . Quod
{i Specilio C D. bracteas , alids maioribus , alids veré mi
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Speckle reconstructed G-
band (430nm) image of
Mercury. Field of view is 25
arcseconds. Image obtained
using the Portable
Occultation, Eclipse, and
Transit System (POETS),
courtesy of S. Souza, B.
Babcock, and J. Pasachoff.







Mercury Transit—8 November 2006
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NSO/GONG

i \‘ .
General Information il

The Global Oscillation Network Group (GONG)
IS a community-based program to conduct a
detailed study of solar internal structure and
dynamics using helioseismology. In order to
exploit this new technique, GONG has
developed a six-station network of extremely
sensitive, and stable velocity imagers located
around the Earth to obtain nearly continuous
observations of the Sun's "five-minute"
oscillations, or pulsations.



NSO/GONG " g
The six sites comprising the GONG Network are:

e The :-Big Bear Solar Observatory 1n Califo

e The High Altitude Observatory at --Mauna |\
Hawalii, USA. :

e The :--Learmonth Solar Observatory In \\Westt
Australia.

e The :-Udaipur Solar Observatory In India.

e The --Observatorio del Teide In the Canary Islands.

e The :-Cerro Tololo Interamerican Observatory In
Chile.



bigbear.shtml
maunaloa.shtml
learmonth.shtml
udaipur.shtml
elteide.shtml
ctio.shtml
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Skylab




Skylab, The Apollo Telescope Mount,
OKTW Opyava

ATM canister cut

B Electrical system

B Instrumentation and
communication system

M Pointing control system







X-Ray Instruments

Instrument Wavelength

IVOTITOUTO Solar region observed
covered, A 9

X-ray telescope:

S-054 Amerlc_an Science & Engineering, 210 60 Cor__ona (1to 1.5 solar
Cambridge, Mass. radii)
S-056 Marshall Space Flight Center, 6 to 33 Low corona
Huntsville, Ala.
Aerospace Corp., El Segundo,
Calif.
X-ray and U.S. Naval Research Laboratory, |10to 200 Chromosphere,
extreme Washington, D.C. transition region, and
ultraviolet low corona
camera (S-020)




X-Ray Instruments

Instrument Wavelength

IVOTITOUTO Solar region observed
covered, A g

X-ray telescope:

American Science & Engineering, 210 60 Corona(Lto 1.5solar

i Cambridge, Mass. radii)

S-056 Marshall Space Flight Center, 610 33 Low corona
Huntsville, Ala.

Aerospace Corp., El Segundo,
Calif.

X-ray and U.S. Naval Research Laboratory, 110t0 200  |Chromosphere,
extreme Washington, D.C. transition region, and
ultraviolet low corona

camera (S-020)




Instrument

Wavelength

Solar region observed

=[psy covered, A
Extreme ultraviolet g'ess'elzivﬁl Chromosphere,
spectroheliograph Laboratory, 150 to 615 |transition region, and

(S-082A)

Washington, D.C.

low corona

Harvard College

Ultraviolet Chromosphere,

spectroheliometer Obser\{atory, 300 to 1400 |transition region, and
Cambridge,

(S-055) Mass low corona

Ultraviolet &5 NEVEL Chromosphere,

spectrograph (S- REZEEIE 970 to 3940 |[transition region, and
Laboratory, ’

082B)

Washington, D.C.

low corona




Ultraviolet Instruments

Instrument Wavelength

Sponsor Solar region observed
P covered, A g

Extreme ultraviolet US. Naval Resea}rch Chromosphere, transition region,
Laboratory, Washington, |150 to 615

spectroheliograph (S-082A) D.C and low corona

Ultraviolet spectroheliometer el Gl gz Chromosphere, transition region,
Observatory, 300 to 1400

(S-055) Cambridge, Mass. and low corona

: U.S. Naval Research " :
Ultraviolet spectrograph (S- Laboratory, Washington, 1970 to 3040 Chromosphere, transition region,

082B) D.C and low corona



SOHO Mission

SOHOQO, the Solar & Heliospheric Observatory, is a project of international
collaboration between ESA and NASA to study the Sun from its deep core to
the outer corona and the solar wind.

SOHO was launched on December 2, 1995. The SOHO spacecraft was built in
Europe by an industry team led by prime contractor Matra Marconi Space (how
EADS Astrium) under overall management by ESA. The twelve instruments on
board SOHO were provided by European and American scientists. Nine of the
international instrument consortia are led by European Principal Investigators
(PI's), three by PI's from the US. Large engineering teams and more than 200
co-investigators from many institutions supported the Pl's in the development
of the instruments and in the preparation of their operations and data analysis.
NASA was responsible for the launch and is now responsible for mission
operations. Large radio dishes around the world which form NASA's Deep
Space Network are used for data downlink and commanding. Mission control is
based at Goddard Space Flight Center in Maryland.












1996 2006










SOHO Instruments

* CDS (Coronal Diagnostic Spectrometer)

* CDS from Rutherford Appleton Laboratory, United Kingdom

* CELIAS (Charge, Element, and Isotope Analysis System)

* CELIAS from the Universitat Bern, in Switzerland

* COSTEP (Comprehensive Suprathermal and Energetic Particle Analyzer)
* COSTEP from the University of Kiel, Germany (in German)

* EIT (Extreme ultraviolet Imaging Telescope)

* EIT from the NASA/Goddard Space Flight Center, USA

* ERNE (Energetic and Relativistic Nuclei and Electron experiment)

* ERNE from the University of Turku, Finland

* GOLF (Global Oscillations at Low Frequencies)

* GOLF from the Institut d'Astrophysique Spatiale, France

* LASCO (Large Angle and Spectrometric Coronagraph)

* LASCO from the Naval Research Laboratory, USA

* LASCO from the Max Planck Institute for Solar System Research, Germany
* MDI (Michelson Doppler Imager)

* MDI from the Stanford University, USA

* SUMER (Solar Ultraviolet Measurements of Emitted Radiation)

* SUMER from the Max Planck Institute for Solar System Research, Germany
* SWAN (Solar Wind Anisotropies)

* SWAN from the FMI, Finland.

* SWAN from the Service d'Aeronomie, France

* UVCS (Ultraviolet Coronagraph Spectrometer)

* UVCS from the Harvard-Smithsonian Center for Astrophysics, USA

* VIRGO (Variability of Solar Irradiance and Gravity Oscillations)

* VIRGO from the Institut d'Astrophysique Spatiale, France
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An eruption seen over the limb in the extreme-ultraviolet emission line of Oxygen
V at 630 Angstroms. This CDS image shows material streaming back at high
velocity onto the disk after the eruption. The left image shows intensity, while the
middle and right show the Doppler velocity and width respectively. The blue color
of the middle image represents material moving at greater than 200 kilometers per
second toward the Sun. In the right image, the unresolved motions represented by
the Doppler width reach as high as 300 kilometers per second.

0OV 629.0 A
Intensity Velocity

1999 /08/26 21:532:11




UVCS/EIT composite image. The Sun's outer atmosphere a s it
appears in ultraviolet light emittechby.electrically charged oxygen
flowing away fromsthesSun*to form the“selar wind (region outside
black circle), and the disk of the Sun in light emitted by electrically
charged iron at temyperatures n ear two million degrees Celsius
(region inside cirgte). This composite iImage tak en by two
Instruments ( % ) shows dark
area s called cg@fonal holes at the poles and across the disk of the
Sun where thgiihig hest speed solar wind originates. UVCS has
discovered th@llthe oxygen.atoms flow ing out of these regions
have extremelghigh é{&‘és corresponding to temperatu res of
over ' 5 s

4 . The
structure of the corona Is controlled by the Sufi's magnetic field
which forms the bright active regions and.the ray-like structures
originating in the coronal holes.. The composite ima ge allows one
to trace these structures from the base of the corona to millions
above the solar surface
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faster sound speed as reddish colors and slower sound speed as bluish colors.
The third plane (bottom) is a horizontal cut at a depth of,u??OOO km showing the
horizontal variation of sound speed.
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Two and a half solar cycles of Total Solar Irradiance (TSI), also called 'solar
constant'. This composite, compiled by the VIRGO team at the Physikalisch-
Meteorologisches Observatorium / World Radiation Center Davos,

Switzerland, shows TSI as daily values plotted in different colors for the
different originating experiments. The difference between the minima values
IS also indicated, together with amplitudes of the three cycles.

Days (Epoch Jan 0, 1980)

0 2000 4000 6000 8000
- s S = o
L & ﬁg = —>e ?_5 be—T —de—T —> g
1368 < e = >

1366

1364 —

Solar Irradiance (Wm™)

Average of minima: 1365.509 + 0.426 Wm™
Difference of minima to average: +0.059; +0.046; —0.105 Wm™
Cvcle amblittides: 0025 +0019- 08345 +0020:- 0915+0 017 Wm™2
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Observing the Sun with a spectrometer like CDS one can derive the intensity and
velocity distribution of the O V 629 € line formed at approximately 230 000 K in
AR8737. Pixels with Doppler shifts corresponding to a velocity greater than 40
km/s is fully red/blue. Contours outline areas with velocities exceeding 50 km/s.
The velocities are calculated relative to the part of the solar disk (to the left) that is

within the field of view.

Intensity j Velacity

950 1060 1056
1999—10-27: 09:13:09 — 09:23:35 (No 56/60)



The Sun in C IV 1548 A as observed by SUMER on 4-5 February 1996. The picture
was put together from eight horizontal raster scans across the Sun, altogether
7406 exposures, each lasting 15 seconds. The picture is shown in bins of 4x4
pixels, one pixel being approx. 1 arcsec.
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The blug-white rays akg lines Qf magnetic Hf(a rop a thegretical model ofthe
magnetic field of the Sux at theyminmun sEbetar act|V| ¢/ (the model.was created
by M. Banasz Nicz, W. SAxforg, ak d.] '-'.m cKenzi€). The polat” coronal
holes" (dark regions™®q the solar djsky ate=peligvedto coprett with primarily

0 netic field linesthat e a di nf ¢ high-spetd component of Ar
wind. In the ona Viewech by VLS, 1B density-cipartitles is so low
that individual ions very rarel e wigEaMier pariicles, and thus they execute
spiraling motions arourer PELIC. | MRS (sce Jre een curve for an

-tustratiop-ef-arrexa FApEICIS MOtION): 5, N, | =

Ibroagl spectral emission
gyr@ition speeds of the
Se offlighter particles like
*the Weating of the solar
known theoretical

lines seen by UVCS.
lonized oxygen ato
hydrogen; this has ¢
corona and the acce

PN, oxXygen outflow) is
that these particles ab: . o= k"q,. g (short period) waves in

the solar wind. These waves-Tiust’| abetLa_&llggg:ond for the
partlc_l,es’to-'bé"aﬁl'gfo sap theif eperdy onthasthyost of the o aves

-r1the solar wind have pefiods 8t morg tha ayfewssecomes, up to minutes an
hours. The UVCS.efiservatipfs gfe tiiusisuggegtive™ V|denc fQr the production
of these sh et period W3 eS| the olarc ona
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Establishing Heliospheric Consequences of
Imaged Solar Activity

Earth's orbit STEREQ A

Earth
(L1 Monitor)

f STEREO B

ICME flux rope
flare .

particles ' ‘%'\ CME

flare — 7|

SUN eruption










Mission Timeline




25-Feb-2007 13:50















STEREC Behind COR1 e il e e STEREO Ahead COR
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2008—-01-056 18:05:18

2008—01-05 18:05:39



A close-up of an active region of the Sun
from STEREQ's Ahead spacecratft in
extreme ultraviolet revealed an
Interesting, yet subtle, phenomenon.
Besides a pair of small eruptions over
this 40-hour period (Aug. 23-24, 2007),
one small point was the source of a
steady outpouring of material in all
directions around it during the whole
time, almost like a sparkler. It may not be
an actual outflow into the solar wind -
these are likely just the footprints of
longer loops that continue upwards at
other temperatures. The flow may be
due to an imbalance in the heating of the
loops. Understanding how and where
such loops are heated is a 'hot' topic in
solar research.
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SP-402 A New Sun: The Solar Results from Skylab

A New Sun: The Solar Results from Skylab

by John A. Eddy

Edited by Rein Ise

Prepared by: George C. Marshall Space Flight Center

National Aeronautics and Space Administration, Washington, D.C. 1979
http://history.nasa.gov/SP-402/contents.htm
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‘HAiog:

nAiKia 4,5 Oi1g £€Tn
ammooTaon 1,5 x 10 8 km

Oo1apeTpog 1,39 x10 6 km

(7 109 di1apeTpol TG 'ng i 9,75 diapeTpol Tou Aia)
oyko 1,3 10”6 popég Tov OyKo TnG 'ng

Mada 1,99 x 10730 kg i 333 000 @popég TnVpGla TNG 'Ng

MayvnTiké 1redio

oTIG KNAideg 3000 G ka1 oToug TTOAouG 1 G,
OTO XPWHOOPAIPIKO OikTUO 25 G

OTIG EPNUEPEG TTEPIOXEG 20 G
oTIG (AauTTPEG TTEPIOXEG , plage) 200 G

oTIG TTpoegoxEG 10 pe 100 G

TO HavynTIKO 1Tedio TNG 'n oToug mOoAoug 0,7 G



Emi@aveiakr €AEN 273,95 m s-2 (27,9 g)
TaxuTtnta dilaguyng 617,54 km/s
XapaktnpioTika MNepioTpo@ric KAion Tou dgova  7,25° (wW¢ TTPOG TNV EKAEITTTIKN)

Op6r avagopd Tou Bopeiou TOAou 1 286,03° (19 h 4 min 31,2 )
ATTOKAION TOU Bopelou TTOAOU 63,87°

TpoxIiaka XapaKTnPIoTIKA:

€0n atmmooTaon aT1ro 10 KEVTPO Tou [aAagia pag ~2,5x10M17 km
26.000 £1n WTOG)

aAaclokn 'IT£pI'050ﬁ ~2,26x1078 €1n
Taxutnta ~217 km/s



XnMIKA ocuvOeon KaTa BApog:
H 73.46
He 24.85
O 0.77

C 0.29

Fe 0.16
Ne 0.12

N 0.09

Si 0.07
Ma 0.05
S 0.04
oAAa 0.10



Méon NMukvétnta 1.41 g/cm3
KEvTpo HAiou 160 g/cm3

pwTtooc@aipa 107-9 g/cm3
Xpwuooaipa 10M-12 g/cm3
KOTWTEPO OTEMMA 10M"-16 g/cm3
atpoéoc@aipa TnG 'ng 10M-3 g/cm3



HAlakA akTivooAia 3.83 x 10723 kW
N 6.29 x 104 kW/m2
nAiakn otaBepa 0.136 W/cm?2

NAIOKA AQUTTPOTNTA OTH @WTOoo@aIpa 398 000 popég n
AQUTTPOTNTA TNG ZEARVNG

N 300 000 n AAuTTPOTNTA TOU KATOTEPOU OTENMATOG,

N 10710 n AQUTITPOTNTA TOU OTEMHATOG

N 1000 pe 100000 n AauTTPOTNTA TOU OUPOAVOU KATA TNV
nuepa



Bepuokpacia:

KEvTpo Tou TTupnva 15 000 000 K
ewTtoo@aipa 6050 K

OKIAd KNAidag 4240 K

TTapaokia 5680 K

Xpwuoopaipa ato 4300 cwg 50000 K

oTédpa 800 000 pexpr 3 000 000 K



2UVOoOIKI TTEPIODOC:

OTOV ICNMEPIVO 26.8 NUEPEGS

o€ TTAATOG 30 HOIPEG 28.2 NUEPEGS
o€ TTAAT0G 60 polpeg 30.8 NUEPEGS
o€ TTAATOG 75 HoIpeC 31.8 NUEPECS



Samuel Langley, 1873. Secretary
(Director) of the Smithsonian
Institution in Washington, D.C




1906 aiwv,
J. Norman Lockyer, AyyAia



CHARLES A. YOUNG,
PAoHATOYPAPOGC

NAlakn €keAiwn 28 Maiou 1900
Wadesboro, N.C.



HAIOKN TTpogcoxn, oT1o XeiAoc Tou HAiou,
vpauun Ha, Sacramento Peak Observatory
7/12/1970. 240 000 km uyocg, dlakpivovTal ol

MAYVNTIKEC OUVAMIKEC YPAUMEC



HAIOKN TTPOECOX, OTO XEIAOC TOU HAIoU,
vpauun Ha, Big Bear Solar Observatory
3/8/1970, dlakpivovTal Ol HAYVNTIKEC

OUVAUIKEC YPAMMES



Xpwuooeaipa o€
daouaTtonAioypdenua o Ha

atro To Mt. Wilson Observatory in
California.

(TTAvw aTrd TNV PWTOC@AIPA KAl
KATW OTTO TO OTEUPQ)

@aivovTal Ta vijpara (filaments),

TTOU ovouadovTal TTPOEEOXES, OTAV
gival oTo X€ihog

Kl Ol OKidEC

KAl TO XPWHOOPAIPIKO QIKTUO
(chromospheric network)

MIO EVEPYOG TTEPIOXN
(chromospheric plage)



To 20unoiko
NAIGKO
TNAECKOTTIO

http://www.solarphysics.kva.se

dwetoypapio Tov k. Tim van
Werkhoven.
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5000 kilometers

H 1o kaBapr) eikova Tou HAiou
atré 10 20undIKO NAIAKO TNAECKOTTIO
| : http://www.solarphysics.kva.se ; v
observed with the Swedish 1-m Solar Telescope (SST). The SST is operated on the island of La Palma by the Institute for Solar Physics in the
Spanish Observatorio del Roque de los Muchachos of the Instituto de Astrofisica'de Canarias.
~_The Sharpest View of the Sun
Credit: SST, Royal Swedish Academy of Sciences



DwreIvég \éécpu €C o€ KnNAida

atd T0 ZounodIKO NAIOKO TNAECKOTTIO
: . http://www.solarphysics.kva.se 3 -
observed with the Swedish 1-m Solar Telescope (SST). The SST is operated on the island of La Palma by the Institute for Solar Physics in the
Spanish Observatorio del Roque de los Muchachos of the Instituto de Astrofisica de Canarias.
4 ng?_ht Bridges on the Sun
Credit: G. Scharmer, L. Rouppe van der Voort (KVA) et al., SVST
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HAlakoi TTidaKeG (Spicules)
atré 10 20oundik® NAIAKO TNAEGKOTTIO
: - http://www.solarphysics.kva.se : -
observed with the Swedish 1-m Solar Telescope (SST). The SST is operated on the island of La Palma by the Institute for Solar Physics in the
Spanish Observatorio del Roque de los Muchachos of the Instituto de Astrofisica’de Canarias.
- Spicules: Jets on the Sun
Credit: SST, Royal Swedish Academy of Sciences, LMSAL
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HAlakoi Trop0|

ouve%
atd 10 ZoundIKO NAIOKO TNAEGKOTTIO

observed with the Swedish 1-m Solar
Telescope (SSST ). The SST is operated
on the |sIan of La Palma by the Institute
for Solar Physics in the Spanish
Observatorio del Roque de los
Muchachos of the Instituto de Astrofisica
de Canarias.

Two pores through CRISP
Observer: Tomas Hillber:
ImageBocessm : Mats Léfdahl
ate: 22 8r 2008

Wavelength: Fe |1 630.2 nm continuum


http://www.solarphysics.kva.se/

HAlakoi TTopOI

CRISP A,,.-5 pm image.
até T0 20undIKO NAIOKS TNAEGKOTTIO

observed with the Swedish 1-m Solar
Telescope (SST). The SST is operated on
the island of La Palma by the Institute for
Solar Physics in the Spanish Observatorio
del Roque de los Muchachos of the
Instituto de Astrofisica de Canarias.

Two pores through CRISP
Observer: Tomas Hillber:
Image Brocessm : Mats Lofdahl
ate: 22 Apr 2008
Wavelength: Fe | 630).2 nm wing (A.yre-5
pm


http://www.solarphysics.kva.se/

HAIOK KOKKiaon.

atd 10 ZoundIKO NAIAKO TNAECKOTTIO

observed with the Swedish 1-m Solar
Telescope éSST). The SST is operated
on the island of La Palma by the Institute
for Solar Physics in the Spanish
Observatorio del Roque de los
Muchachos of the Instituto de Astrofisica
de Canarias.

Hi%h resolution granulation

Observer: Vasco Henriques

Image processing: Vasco Henriques
Date: 23 May 2010


http://www.solarphysics.kva.se/

HAIOK KOKKiaon.

atd 10 20undIKO NAIGKO TNAETKOTTIO

observed with the Swedish 1-m Solar
Telescope éSST). The SST is operated
on the island of La Palma by the Institute
for Solar Physics in the Spanish
Observatorio del Roque de los
Muchachos of the Instituto de Astrofisica
de Canarias.

Hi%h resolution granulation
Observer: Vasco Henriques
Image processing: Vasco Henriques
Wavelength: 396.37 nm Ca Il wideband
Date: 23 May 2010


http://www.solarphysics.kva.se/

Kokkiaon.

até T0 20UndIKO NAIOKO TNAEGKOTTIO

observed with the Swedish 1-m Solar
Telescope (SST). The SST is operated on
the island of La Palma by the Institute for
Solar Physics in the Spanish Observatorio
del Roque de los Muchachos of the
Instituto de Astrofisica de Canarias.

Hi%h resolution granulation

Observer: Vasco Henriques

Image processing: Vasco Henriques

Wavelength: 396.47 nm Ca Il H wing
ate: 23 May 2010


http://www.solarphysics.kva.se/

KnAida

ato 10 ZoundIKO NAIOKG TNAEOKOTTIO

observed with the Swedish 1-m Solar Telescope (SST). The SST is operated on the island of La Palma by the Institute for Solar Physics in the
Spanish Observatorio del Roque de los Mucgacitws of the Instituto de Astrofisica de Canarias.
ots
Observations: Vgsil Zakharov, MPI
Image processing (PD 4): Vasily Zakharov
Wavelength: 436.5 nm
Date: 8 September 2004


http://www.solarphysics.kva.se/

Kn\ida

atré 10 2oundikd NAIAKS TNAECKATTIO

observed with the Swedish 1-m Solar Telescope (SST). The SST is operated on the island of La Palma by the Institute for Solar Physics in the
Spanish Observatorio del Roque de los Muchachos of the Instituto de Astrofisica de Canarias.
Spots, Spot near limb
Observations: Vasily Zakharov, MPI
Image processing (PD 4): Vasily Zakharov
Wavelength: 436.5 nm
Date: 8 September 2004


http://www.solarphysics.kva.se/
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Evepyog mrepioxn
OTO KUuavo Xpwua.

ato 170 Zoundiko NAIOKSG TNAECKOTTIO

observed with the Swedish 1-m Solar
Telescope (SST). The SST is operated on
the island of La Palma by the Institute for
Solar Physics in the Spanish Observatorio
del Roque de los Muchachos of the
Instituto de Astrofisica de Canarias.

Active region in blue continuum 1
Observations: Oddbjorn Engvold, Jun Elin
Wiik, Luc Rouppe van der Voort, Oslo
Image processing: Luc Rouppe van der

oort, Oslo v
Wavelength: 436.4 nm (Continuum)

Target:
Date: 22Aug2003



http://www.solarphysics.kva.se/

Evsgyég TTEPIOXN

. _ atrd 10 2oundIKO NAIGKO TNAECKOTTIO 1 : g
observed with the Swedish 1-m Solar Telescope (SST). The SST is operated on the island of La Palma by the Institute for Solar Physics in the
Spanish Observatorio del Roque de los Muchachos of the Instituto de Astrofisica de Canarias.

| g Active region in Ha 1
Observations: Oddbjorn Engvold, Jun Elin Wiik, Luc Rouppe van der Voort, Oslo
Image processing: Luc Rouppe van der Voort, Oslo
Wavelength: 656.3 nhm (H-alpha), Date: 22Aug2003


http://www.solarphysics.kva.se/

Evsgyég TTEPIOXN

. _ atrd 10 2oundIKO NAIGKO TNAECKOTTIO 1 : g
observed with the Swedish 1-m Solar Telescope (SST). The SST is operated on the island of La Palma by the Institute for Solar Physics in the
Spanish Observatorio del Roque de los Muchachos of the Instituto de Astrofisica de Canarias.

| g Active region in Ha 1
Observations: Oddbjorn Engvold, Jun Elin Wiik, Luc Rouppe van der Voort, Oslo
Image processing: Luc Rouppe van der Voort, Oslo
Wavelength: 656.3 nm (H-alpha), Date: 22Aug200


http://www.solarphysics.kva.se/

_KnAideg pe
«YEQUPEG PLWITOG»

atrd 10 20UndIKO NAIGKO TNAECKOTTIO

observed with the Swedish 1-m Solar
Telescope (SST). The SST is operated on
the island of La Palma by the Institute for
Solar Physics in the Spanish Observatorio
del Roqué de los Muchachos of the Instituto
de Astrofisica de Canarias.

Light bridges
Observations: Mats Léfdahl, ISP
Image processmg: Mats Lofdahl, ISP
avelength: 430.5 nm (G-band)
arget: AR 349

Date: 02May2003


http://www.solarphysics.kva.se/
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Mayvntoypaupa KnAidag
) . a1ré 10 ZoundIK6 NAIAKO Tr]1)_\g0|<émo ! : A b
observed with the Swedish 1-m Solar Telescope (SST). The SST is operated on the island of La Palma by the Institute for Solar Physics in the
Spanish Observatorio del Roque de los Muchachos of the Instituto de Astrofisica de Canarias.
Large regular spot
Observations; Dan Kiselman, ISP
Image processing: Mats Lofdahl, ISP
Wavelength: Ma neto%am at 630.2 nm (Fe I)
Target: AR 397 Date: 03Jul2003


http://www.solarphysics.kva.se/

Opada knAidwv
) . arrd 10 ZoundIKO NAIGKO Tr]1)_\£_0|<o’mo i i 1 R
observed with the Swedish 1-m Solar Telescope (SST). The SST is operated on the island of La Palma by the Institute for Solar Physics in the
Spanish Observatorio del Roque de IosSMuchac%hos of the Instituto de Astrofisica de Canarias.
unspot grou
Observations: Géran Sc_h%rm%r an%_ Kai Langhans, ISP
Ima% processing: Mats Loéfdahl, IS
avelength: 630.2 nm (Fe |
Target: AR 431 Date: 14Aug2003


http://www.solarphysics.kva.se/

Mayvméqup-p;a Opadag Kn)\iécﬁv;

a1 10 Zoundiké Aok Tr]1)_\soKémo
SS

observed with the Swedish 1-m Solar Telescope (SST). The is operated on the island of La Palma by the Institute for Solar Physics in the
Spanish Observatorio del Roque de IosSMucha(%hos of the Instituto de Astrofisica de Canarias.
unspot grou
Observations: Goran ,Sc_h%rm%r an%_. Kai Langgmans, ISP
Image processing: Mats Lofdahl, 1S
N : N Wavelength: Magnetogram at 630.2 nm (Fe |) : N
’ ’ Target: AR 431, Date: 14Aug2003 ’ ’


http://www.solarphysics.kva.se/

Mikpn knAida

; OTOOUVEXEG .
ato 70 ZoundikO NAIOKO TNAEGKOTTIO

observed with the Swedish 1-m Solar
Telescope (SST). The SST is operated on
the island of La Palma by the Institute for
Solar Physics in the Spanish Observatorio
del Roque de los Muchachos of the Instituto
de Astrofisica de Canarias.

‘Small regular spot [
Observations: Goran Scharmer and Kai
Langhans, ISP
Image processing: Mats Lofdahl, ISP
Wavelength: 436.4 nm(gContlnuum)
Target: AR 425 at 6=40.5°, uy=0.76
Date: 04Aug2003


http://www.solarphysics.kva.se/

Mayvntoypauua
Mikpn¢ KnAidag

[1paoivo kai yaAadio
atreikoviCouv Bopeia Kal
VOTIQ payvNTIKA TTEdIal.

[1po0oegTe TTWUG
evoAAGoovTal Ta TTEdia

atrd 10 ZoundIKO NAIAKO TNAEOKAOTTIO

observed with the Swedish 1-m Solar
Telescope (SST). The SST is operated on
the island of La Palma by the Institute for
Solar Physics in the Spanish Observatorio
del Roqué de los Muchachos of the Instituto
de Astrofisica de Canarias.

.Small regular spot v
Observations: Goéran Scharmer and Kai
Langhans, ISP _

Image rocessm?: Mats Lofdahl, ISP
Wavelength: Magne cngram at 630.2 nm (Fe
Target: AR 425 at 6=40.5°, y=0.76
Date: 04Aug2003
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Evepyog

TTEPIOXN ME
AQUTTPEG
TTEPIOXEC

aTtro 70 ZoundikO NAIOKSG TNAEGKOTTIO

observed with the Swedish 1-m
Solar Telescope (SST). The SST is
operated on the island of La Palma
by the Institute for Solar Physics in

the Spanish Observatorio del Roque
de los Muchachos of the Instituto de
Astrofisica de Canarias.

Active region with faculae, near
red wing of Ha
Observations: Bart De Pontieu,
LMSAL :
Image proceSS|r|\1Ag: Bart De Pontieu,
LMSAL
Wavelength: 656.3 + 0.035 nm (H-
alpha)
Target: Stonyhursb 8615 W50, 6=51°,
p=0.
Date: 16Jun2003


http://www.solarphysics.kva.se/

KNAIOEG pE
gviovn
TTAPAOKIA

até 10 ZoundIKO NAIOKO TNAECKOTTIO

observed with the Swedish 1-m
Solar Telescope (SST). The SST is
operated on the island of La Palma
by the Institute for Solar Physics in

thé Spanish Observatorio del Roque
de los Muchachos of the Instituto de
Astrofisica de Canarias.

Dark penumbral cores
Observations: Géran Scharmer, ISP
Image rocessm%z Mats Lofdahl, ISP

avelength: 487.7 nm
Target: AR10030
Date: 15 Jul 2002


http://www.solarphysics.kva.se/

Xpwuooeaipa (Ha)
dlakpiveTal EKAQUWN
(EKPNKTIKN TTPOEEOXN) O€
EVEPYO TTEPIOXN

Big Bear Solar Observatory
22/5/1970.

@ePPO Kal TTUKVO udpoyovo
(Ha) o€ evepyo tTEPIOXN
("plages")

TTAVW OTTO KNAIOEG

OlaKPivovTal OKOTEIVA
viMaTa



YTTEPKOKKIaoN

(Srapétpou 30 000 km)

OTNV AVWTEPN XPWHOC@aIpa
Bruce Gillespie

Kitt Peak National Observatory
17/9/1975.

EIKOVA PE TTOAU OTEVO QIATPO
IOVIOMEVOU QOBEaTioOU




EKAauwpn



















® —— Approx. size of Earth



THE SOLAR CYCLE
IN SOLAR WIND

SULAR-TERRESTRIAL ENVIHONMEMNL LABORATORY, NAGOYA UNLY.









The Venus transit revisit
These three images show
start of its 2004/06/08 trans |
were taken in the coronal 17 Ition-
region 1600A, and white-light ¢

TRACE. The 171A image was takén at
05:39:17 UT, the 1600A one only(] 4
seconds later, and the visible-light image

27 seconds earlier. These times differ so
little that Venus moved very little in that
period relative to the Sun. This reveals a
Interesting phenomenon about the Sun: the.
Sun's apparent size depends on the color
of the light used to observe it. This is
clearly visible in this set of images: in the
visible-light image, Venus just touches the
edge of the Sun, but it appears to lie well
away from it on the other two images: the
Sun appears to be almost 10,000 km larger
in the extreme ultraviolet 171&ARing;
image than it is to the naked eye. The
same effect was seen years before with
TRACE during the 1999

-







The Venus transit revisited:
These three images show Venu
start of its 2004/06/08 transit. Th
were taken in the coronal 171A, tr
region 1600A, and white-light chann
TRACE. The 171A image was taken
05:39:17 UT, the 1600A one onl¥]4
seconds later, and the visible-light imag
27 seconds earlier. These times differ so
little that Venus moved very little in that
period relative to the Sun. This reveals an
Interesting phenomenon about the Sun: the
Sun's apparent size depends on the color
of the light used to observe it. This is
clearly visible in this set of images: in the
visible-light image, Venus just touches the
edge of the Sun, but it appears to lie well
away from it on the other two images: the
Sun appears to be almost 10,000 km larger
in the extreme ultraviolet 171&ARing;
image than it is to the naked eye. The
same effect was seen years before with
TRACE during the 1999
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© —— Approx. size of Earth
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Hinode's Solar Optical Telescope

HINODE/BEI
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CallH Ev_ql-ution During Proton Flare
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Flare, 4 April 2000, GCT/Tenerife (Field: 91 x91")
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Teloc Evotntac



Xpnuoatodotnon

e To mopov ekmaldeuTLKO UALKO EXeL avamtuxBel oto mAaiolo Tou
eKTIALOEVUTLIKOU €pyou Tou dtddokovTta.

* To £pyo «Avoiktd Akadnpaika Madnipata oto Maveniotipo ABnvwv»

EXeL Xpnuatodotioel povo tnv avadlapopdwaon Tou eKTTOLOEUTIKOU
UALKOU.

* To €pyo uhomoleital oto mAaiolo tou Emixelpnotakou MpoypAppatog
«Ekmaidsvon kot Ala Biou Madnon» kat cuyxpnuatodoteital ano tnv
Evpwraikn Evwon (Eupwmaiko Kowvwviko Tapeio) kol amo €Bvikoug

TTOPOUC.
EMIXEIPHYIAKO TMPOITPAMMA |
o *** EKIMAIAEYZH KAI AIA BIOY MAGHZH 5 EZ"A
: : ENEVOYON 6TNV UOLVWYid TNE YVWON tUU/=-£LUIS

ol = [ (T
YNOYPTEIO MAIAEIAL KAl BPHIKEYMATQON T —

EvpwnaikiiEvwon E!AIKH YMHPEZIIA AIAXEIPIZIHE
Evpwmaiké Koivwviké Tapeio " s g
Me tn cuyxpnpatodotnon g EAAaSag kat tng Evpwmaiknig Evwong

6. M£BoSoL katL 6pyava apatipnong 189




2 NUELWLOTOL



>NUElwpa lotoplkovu Ekbooewv Epyou

To tapov €pyo amoteAel tnv €kdoon 1.0.0.

5 L KL Opyava TIOPATAPNONG 191



>NUElwpo Avadopag

Copyright EBvikov kat Kamodiotplakov Mavernotipov ABnvwy, Zevodpwv A.
Mouaoag 2015.«HAlakry Quoikr). M€Bodol kat dpyava mapatripnong.
‘Exkboon: 1.0. ABriva 2014. AwaB<otpo amo tn diktvakn dtevBuvon:
http://opencourses.uoa.gr/courses/PHYS5/

S 6. MéBodoL kal 6pyava apatipnong 192



http://opencourses.uoa.gr/courses/PHYS5/

>NUelwpa Adelodotnonc

To apov LALKO SlatiBetal e toug 0poug tneg adestac xpnong Creative Commons
Avadopd, Mn Eumopwkn Xprion MNapopowa Atavopn 4.0 [1] A petayevéotepn, AleBvic
‘Ekboon. E&atpolvtal ta autoTeAn £€pya Tpitwy m.X. pwtoypadiec, dStaypappata
K.A.TT., TOL OTIOLOL EUTTEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall Pe Toug
OPOUC XPrONG TOUC OTO «Xnuelwpa Xpnonc Epywv Tpitwv».

[@ocel

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmopikn opiletal n xpnon:

* 1ou 6ev mepAaPAVEL AUECO 1| EULECO OLKOVOLLLKO OPEAOC artd TNV Xprion Tou €pyou, yLa
To SlovopEa Tou €pyou Kot adelodoyo

* Tou bev meplAapPaveLl olkovoLKr) ouvaAlayn we polnoBeon yla tn xpnon n npooBacn
OTO £pyO

* Tou bev nmpoomopilel oto SLavopEa Tou £pyou Kal adelodOX0 EUUETO OLKOVOULKO ODEAOC
(r.x. Stapnuioelc) arod tnv npoPfoAr] Tou €pyou o SLASLKTUAKO TOTIO

O dwkatouxoc¢ pmopel va mapexel otov adelodoxo Eexwplotn adela va XpnoLUOTIOLEL TO £€pYyO yLa
TIopLKA xpron, epocov autod tou {ntnbeL.

P

6. M£B0o6oL kat Opyave TapoTipnons 193


[1] http:/creativecommons.org/licenses/by-nc-sa/4.0/
[1] http:/creativecommons.org/licenses/by-nc-sa/4.0/

Alatpnon ZNUELWHATWVY

Ornoladnmnote avamapoywyn N SLooKeun Tou UALKOU Ba TtpeETmeL
va cupmeplAapBavet:

" 10 2nueilwpoa Avadopadc

" 10 2Znueilwpo Adelodotnong

= N 6nAwon Alathpnong ZNUELWUATWY

= 10 2Znueilwpa Xpriong Epywv Tpitwv (epooov umtdpyel)

noll e touc ouvodeVOUEVOUC UTIEPOUVOEGOUC.

S 6. MéBodoL kal 6pyava apatipnong 194




