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Bulletin Werkgroep Zon

Januari 2012

tel: 0223-624130

Zonnevlekkengetallen (Sunspot numbers)

Waarnemingsleider: Nico Heijblok, Wezenstraat 70, 1781 GM Den Helder

E-mail: heijpi@planet.nl

Day [|SIDC| Bals [ Groe|Kr80{ vSio{ Son | Spa | Zans| Zijle Poln| Ukk | VdS |[WGz
1 44 |83 51
9 87| 4l | 76
3 7l | %0 o7| | 80[ e0
4| 78 55 74| 114} 93
5| 67 114| . 91} 85
Bl 70 A1) 38 89 82[ 75
7l 70 50 102 101 76| 76
8l 64 94 52 go] 86| 78| 73]
of 49 69 65| 72 57| 67
100 43| 73 61 64 58| &7
1M 39 67| 45| 47
12§ 32 59 33
13| 44| 63 36 55 711 60| 61| 51
14 73] 119 17 52 112 100] 89| 96
15 92| 172 149] 132] 150} 70} 161 116] 137] 109] 139
16| 95| 162 24| 112| 148 N 120| 134] 115 112
17 87| 141 136| 140 29 “119] 131] e9] 112
18 78 116 99
19l 85 , % 81
20| 63| 8¢ 99 45 104 811 78
21| &9 105 80
22 67| 07| 70
23| 70| 136 47| 107 148 109| 116| 84| 110
24| 53 46 95| 73| 46
25| 47 77 60
26 30| 51 33
27| 40| 62 23 51| e1] 23 60| 85| 47| 44
28l 28] 62 23 43 34| 43
29) 35 46 23 51 40| 35
30f 38 23 55 49) 23
31 46] 73 23| 74| H1 36 68| 65| 60f 51
observ 1] 1] 5] 14 5] 3| 14] 2 3 12] 3] 19
Kk 0,62{140|2,08(0,67[0,73}0,65|1,50| 0,52 0,68]0,71] 0,83 0,87
st.dev. 0,07 -11%09{0,10]0,12]0,04|0,5110,07 0,701 0,07}0,06| 0,23
std/k 011 -]0,52{0,15/0,16]{0,06/0,34|0,13| 0,14]0,10f0,08[ 0,27
Observers [..] =Refractor,d=...mm [Rf...] = Reflector,d=... mm
Bals = H.A.M. Balster [70] Son =AT. Son[Rf150 Kutter]  |Poln = TOS (Polen)
Groe = A.Groenewegen [102] Spa =T. Spaninks [75] Ukk = Ukkel (Belgie)
Kr80 = K. Kroesen [80] Zans =W. Zanstra [Rf 155] VdS = Fachgruppe Sonne (Duitsland)

vSlo = B. van Slooten [90]

Zile =W.A. Zijlema [90]

Wgz = Werkgroep Zon KNVWS
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Zonneviekkengetallen noordelijk- en zuidelijk halfrond Prominences
(Hemispheric sunspot humbers)
januar: 2012

S5.1D.C. | Balster |v.Sloocten] Son |Spaninks| Zanstra Spaninks

Day]] Rh RsfRn Rs|Rn Rs{Rn Rs|Rn Rs|Rn Rs Rp{t) |[Rp(N)|Rp(S)
1 0 44 1
2| 14 43 30 60 2
3 31 43 3
41 42 36 30 25 4
5| 45 22 5
6l 54 16 a9 22 16 22 6

7l 50 20 74 28 - 7{ 125 56 69
8 48 15 72 22 30 22 8
Qu 42 7l 56 13| 54 11 . 9
10 43 0Of 73 0] 81 0 10
11 39 © 11
12 32 0 12
13{{ 35 g 49 14 42 13 13
14 48 25| 69 50| 74 43 52 0 14
15 62 30]116 B88] 97 52{ 38 94] 97 53] 70 0 15
16 71 224|111 51] 89 23| 29 119 16
17 58 29| 86 55} 75 61| 45 95 29 0 17
18)f 53 25 18
19 50 15 19
20| 63 0| 89 0] 87 12 45 0 20
21 89 0O 21
22l 87 0 22
234 70 01124 12| 96 11 23
24 53 0 46 0 24
251 47 0 25
26 30 0O 26

27| 24 16| 40 22| 39 23| 13 38} 37 24| 23 0 271 143 83 60
2811 20 8 35 11 23 ] 28
2a0 18 17 23 0 29
301 29 9 23 0 30
31ff 35 11| 57 16| 56 18] 17 34 36 0 31

Spaninks:63 mm protub.tel + PST 40 Coronado

De eerstvolgende werkgroepbijeenkomst is op zaterdag 26 mei 2012 te Utrecht, Sonnenborg.

Op deze dag zai professor De Jager, speciaal voor onze werkgroep, een voordracht houden.
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Flares in Januari 2012
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def. sunspotnumber (SIDC)
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S.LD.C. SUMMARY OF THE URSIGRAMS
Date R'; PPSI 600 2800 COS SFI X1 Ak SEA
31 62 90 = 133 1 13 2/0 7
1 44 84 = 130 1117 2 0/0 5
2 57 89 = 135 fF 2 0/0 4
3 74 94 = 135 [/ 2 0/0 8
4 78 9% = 136 fr77 1 0/0 3
5 67 83 = 141 17 0 0/0 5
6 70 98 - 136 //// 5 0/0 9
7 70 112 = 141 i1 2 0/0 8
8 64 82 - 136 /77 4 0/0 6
9 49 107 = 142 i1 8 0/0 19
10 43 97 = 129 i1/ 2 0/0 5
i1l 3% 47 = i20 177 11 0/0 7
12 32 29 = 117 e 1 0/0 8
13 44 25 = 124 ey 2 0/0 8
14 73 44 - 132 //// 1 1/0 3
15 92 50 = 134 ey 1 a/c 4
16 95 50 = 140 117/ 3 0/0 10
17 87 82 = 138 [r/ i3 1/ 8
18 78 123 = 148 [l 11 1/0 5
19 65 158 = 157 /177 10z 1/0 2
20 63 147 = 141 /177 0 0/0 5
21 69 140 = 1472 Iy 2 0/0 8
22 67 119 = 141 H1Y 16 0/0 25
23 70 76 = 144 i 137 1/0 8
24 53 59 = 136 ey 5 0/0 22
25 47 30 = 126 L 1 0/0 13
26 30 29 = 128 /il 1 0/0 8
27 40 28 & 142 H i1 0/1 6
28 28 32 = 115 i/ 0 0/0 8
29 35 23 = 110 1il/ 0 0/0 8
20 38 46 = 114 Il 0 0/0 10
31 46 47 S 117 It 0 0/0 3
R;: provistonal international sunspot numbers from the 5.1LD.C.
PPSI:  prompt photometric sunspot index from the S.LD.C. in 10-5 w/m ? : the quantity to be subtracted from
the mean solar constant to account for the sunspot contribution.
600 : 600 Mhz solar flux from the station at Humain {Belgium).
2800: 2800 Mhz solar fiux from Ottawa (origin ; Ursigrams - UGEO). The 10.7em Flux data are a service of
the National Research Council of Canada.
COS :  thousands of the cosmic ray counts (origin : Ursigrams - UCOSE Terre Adélie).
SFI : From October 1992, Solar Flare Index from the §,1.D.C. (origin : Ursigrams — UGEOR,
evaluation : 1 x Sn+10 x *1"+100 x ">1".
XI: X-flares index from the Ussigrams (M-flares/X-flares) (otigin ; Usigrams —~ UGEOR, UGEOI).
Ak : geomagnetic index from Wingst, Germany (origin : Ursigrams).
SEA:  sudden enhancements of atmospherics from Uccle & Humain (Royal Observatory, Belgium).

Note that due to preblems of inferferences saturating our receivers, no SEA could be detected this month.




Review of solar activity (2 Jan 2012 - 8 Jan 2012)

Solar activity has been at eruptive levels throughout the whole week, with one or more C flares every

day. All of the following NOAA AR have produced one or more C flares: 11388, 11389, 11390, 11392
and 11393.

Review of geomagnetic activity (2 Jan 2012 - 8 Jan 2012)

Solar wind speeds measured by ACE have ranged from about 350 to 450 km/s, whereas the IMF has
varied between 4 and 12 nT. A predicted high speed coronal hole siream arrived on January 6, with
moderate associated solar wind speeds of about 450 km/s until January 8 inclusive. Despite this high
speed stream, the geomagnetic conditions have been quiet throughout the week.

. Review of solar and geomagnetic activity activity (9 Jan 2012 - 15
Jan 2012)

SOLAR CONDITIONS

Solar activity was rather quiet with only a few small C flares during the first half of the week. Two
noteworthy flares occurred: a long duration C2.5 flare in the morning of Jan 12 and a M1.4 fiare on Jan
14. Both flares originated on the eastern limb in an active region that rotated onto the disk around 15
Jan. The NOAA AR numbers related to this activity are 11401 and 11402. Worth to mention also is the
appearance of several sunspot groups on the solar disk, one on Jan 12 in the north-east (cormresp. to
NOAA 11386), one in the south-east late on Jan 12 (corresp. to NOAA 11387), one on Jan 13 in the
north around central meridian (corresp. fo NOAA 11398) and a small group in the south-west early on
Jan 14 (corresp. to NCAA 11400). None of these active regions produced significant activity up till now.

Several CMEs erupted during this week, aithough none were geoeffective. On Jan 10-11 a slow streamer
blowout occurred in the east, related low-coronal activity was seen in SDO and SWAP images as
expanding loops. A CME was associated with the long duration C2.5 flare on Jan 12, and was directed to
the north-east. Additionally on Jan 12, there was a large filament eruption near central meridian situated
in the northemn hemisphere feading into a CME seen north of the occulter in LASCO. On Jan 13 there
were three CMEs, two of them were first observed in LASCO C2 around 9UT at the north-east and north-
west and one was first observed around 13UT-directed fo the south-east. It is hard to link any on-disk
signature to these CMEs. On Jan 15 there was a CME observed in LASCO C2 around 05:48 UT in the
north-east, presumably originating from the back side.

GEOMAGNETIC CONDITIONS

Geomagnetic conditions were quiet during this week. The increase of the IMF magnitude, as well as the
sector boundary crossing in the night of January 14/15 indicated a possible arrival of a faster solar wind
flow from a narrow low-latitude elengated coronal hole, that was at central meridian on Jan 12.

NOTICEABLE EVENTS

JAN 14 - time: begin 13:14UT, peak 13:18UT, end 13:20UT - solar coordinates of source region N14E88
- Xray magnitude M1.4
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Review of solar activity (16 Jan 2012 - 22 Jan 2012)

Solar activity was dominated by Catania sunspot groups 20 and 21 (NOAA ARs 1401 and 1402
respectively), which produced numerous C-class flares and three M-class flares (two in Catania sunspot
group 20 and one in Catania sunspot group 21). The first two M-class flares (on January 17 and 18)
were confined, and the M3.2 flare on January 19 was associated with a full halo CME (see below).

Three halo CMEs were detected by SOHO/LASCO during the week. A full halo CME was detected on
January 16, first appearing in the LASCO C2 field of view at 03:12 UT and moving at a speed around
500 km/s {according fo the CACTus software). The CME was associated with the CB.5 flare peaking
at 04:44 UT in Catania sunspot group 21 (NOAA AR 1402) situated at N34E86, coronal dimmings and
a post-eruption loop arcade detected by SDO/AIA. Due fo the position of the CME source region near
the solar limb, the bulk of the CME was not directed at the Earth. Only the CME-driven shock arrived
at the Earth on January 21 (see below). -

A partial halo CME was detected on January 18, first.appearing in the LASCO C2 field of view at 12;12
UT. The CME had angular width around 140 degrees and moved at the speed around 720 km/s. The
CME was associated with the coronal dimmings and filament eruption near the solar disk center, and a
post-eruption arcade in Catania sunspot group 16 (NOAA AR 1399), as observed by SDO/AIA starting
around 10:13 UT. A B9.6 flare peaking at 12:30 UT associated with this eruption was detected by GOES.
The bulk of the CME material was moving southward of ecliptic. This CME probably interacted with the
full haloc CME erupted on January 19, and the joint interplanetary disturbance arrived at the Earth on
January 22 (see below).

A full halo CME was detected on January 19, first appearing in the LASCO C2 field of view at 15:24
UT and moving at the plane-of-the-sky speed around 1300 km/s. The CME was associated with coronal
dimmings, filament eruption and a post-eruption arcade in and around Catania sunspot group 21 (NOAA
AR 1402), as observed by SDO/AIA starting around 13:58 UT. An M3.2 flare peaking at 16:05 UT
associated with this eruption was detected by GOES. The bulk of the CME material was moving
northward of the ecliptic plane. This CME probably interacted with the partial halo CME erupted on
January 18, and the joint interplanetary disturbance arrived at the Farth on January 22 (see below).

The flux of solar protons at energies above 10 MeV started to rise on January 19, probably in association
with the propagating interplanetary shock wave driven by the full halo CME erupted on January 19. The
proton flux remained significantly above the background level, although below the event threshold, until
the end of the week.

Review of geomagnetic activity (16 Jan 2012 - 22 Jan 2012)

On January 16 the Earth passed through the interaction region between a slow and a faster sold
wind flow. The faster solar wind flow originated from a narrow low-latitude coronal hole. Although the
interplanetary magnetic field (IMF) magnitude reached 15 nT, the geomagnetic conditions were quiet
due to relatively low solar wind speed (up to 520 kn/s) and fluctuating north-south IMF component. On
January 17-20 the Earth was inside a slow solar wind flow, and geomagnetic conditions remained quiet.

An interplanetary shock wave was detected by ACE at 04:00 UT on January 21. The shock was most
probably associated with the full halo CME observed on the Sun on January 16 (see above). No ICME

material was detected. Due to low downstream solar wind speed, no geomagnetic disturbance resulted
from the shocked solar wind flow.

Ancther interplanetary shock wave was detected by ACE at 05:15 UT on January 22. The proton fiux
peaked at the shock arrival, but did not reach the event threshold. The shock was driven by the compiex
ICME resuiting from halo CMEs observed on the Sun on January 18 and 19 (see above), which interacted
on their way to the Earth. The peak solar wind speed was moderate {around 480 km/s), but the IMF
magnitude reached 33 nT in the sheath region between the shock and the ICME. The north-south IMF
- component Bz was fluctuating in the post-shock sheath, resulting only in active geomagnetic conditions
(K = 4). The ICME had only a glancing blow at the Earth, with ICME material arriving late on January
22 and on January 23. The IMF magnitude already decreased at that time, resulting only in minor
geomagnetic storm conditions (K = 5) as reported by NOAA and 1ZMIRAN.



Press release, Jan 24, 16:00LT

Because of the recent mediastorm about the solar activity of January 23, we sent the following message
to the press.

The solar activity of January 23 was high, but not extreme.

On January 23, at 04:59 (local time), a light flash - also called a flare - of class M8.7 was seen on the
Sun. Solar light arrives already after 8 minutes on Earth. Light flashes with this intensity occur around
2 times per month. Solar M-flares occurred several times the last months. Since the solar activity is
increasing, we expect more solar flares the coming months and years. The impact of such a solar flare
on communication on the day side of Earth is moderate. _

Around 05:00, an increased stream of protons near Earth was measured. The level of the proton stream
crossed the storm threshold. Today, January 24, we see a small decrease of the flux of the most powerful
particles. An event of this size occurs around 1 time per year. The storm impacts satellites. Polar flights
might be rescheduled.

Again around 05:00, a plasma cloud was seen. The mass moved into the direction of Earth with an
estimated speed of 1400 km/s - and not the 2200 km/s as stated on some websites. The cloud will pass
above Earth, causing a glancing blow. Satellite data confirm that the shock has arrived near Earth, i.e.
15:30. We don't expect big geomagnetic disturbances, only a minor geomagnetic storm. The chance for
aurora in Belgium is almost zero.

. Solar activity of Jan 23

The Sun has again an activity revival since Jan 16, not an extra ordinary revival, but high. No records
were broken. There was a series of plasma ejections, not straight to Earth, but glancing blows from
above. The most dangerous aspect up to now is the ongoing proton event.

For aurora-watchers: the chance for aurora in Belgium is very small.

The event of Jan 23 was the strongest of the last days. The Sun showed off with a combination of
three soris of energy releases. Speaking in terms of x-ray radiation, the Jan 23 flare reached the M8.3
level. The speed of the mass ejection of Jan 23 was relatively speaking high compared to the ones of
the previous days: 1400 km/s compared with 700 km/s at most. What differs from the previous mass
ejections, is that the component that intersects with the ecliptic - and pass along the Earth - is stronger.
The event triggered a proton storm; particles with relativistic speeds fly through space into the direction
of Earth. They harm satellites, eventually disrupting their pointing, attacking their solar cells, ... Those
particles can intrude the Earth's magnetosphere through the north/south polar door. This is the strongest
proton storm since May 2005. At this very moment (Jan 23, 20:00UT), the proton eveni continues.

The sjected mass did not yet arrive at Earth. At arrival, the magnetosphere might be disturbed. We
speak about a geomagnetic storm causing unwanted effects on satellites and their performances. A
geomagnetic storm can alter also the features of the ionosphere, a layer which is crucial for signals
transmitted to satellites or from an earth transmitter to an earth receiver. This list of failures is not
exhaustive. However, we don't forecast an extra ordinary geomagnetic show. For Belgium, this means
that the chance for aurora is almost nihil.

With the figures below, you can reconstruct what kept us busy since Jan 18. Orange stands for evenis
on the solar disk, blue stands for the situation a few solar radii away from the Sun, while green describes
the situation near Earth.















