2023                     See   https://www.spaceweather.com
                            https://www.spaceweatherlive.com/en.html
https://www.nesdis.noaa.gov/news/time-lapse-of-solar-cycle-25-displays-increasing-activity-the-sun
January  -  многочисленные С и М вспышки
3 Jan        
Solar Radio Imaging at Arecibo: The Brightness Temperature and Magnetic Field of Active Regions

P. K. Manoharan, C. J. Salter, S. M. White, P. Perillat, F. Fernandez, B. Perera, A. Venkataraman, C. Brum
Solar Phys.       2023
https://arxiv.org/pdf/2307.00328.pdf
SIGNIFICANT FARSIDE SOLAR EXPLOSION    https://www.spaceweather.com/images2023/03jan23/farside_cme.gif
shock waves from the blast wrapping around both of the sun's poles

It will narrowly miss our planet
4 Jan     GEOSTORM   Кр=5  Dst=- 61   Bz~-11 due to effects from CH1123. 
             A CME from 30 Dec hit Earth's magnetic field at 02:54.
5 Jan    Небольшое (Dst~ -29) усиление бури due to weak CME effects

6 Jan     ~01 UT: Короткая Х1.2 вспышка в вышедшей из-за SE лимба AR3182, S15~570
        https://www.spaceweather.com/images2023/06jan23/x1p2_strip_opt.gif ;   movie
A dome of glowing-hot plasma hovered above the blast site for more than an hour, no CME.

9 Jan    18:50 - Impulsive X1.9/3B flare, S14E72, AR3184, no CME, S9~480

11 Jan    08:33 - M3.1 flare in AR3186, N23E66, partial halo CME 

              21 UT - C8/1N flare in AR3184 S14E38, partial halo CME
A New 6–15 GHz Solar Radio Observation System

Lei Zhang, Yanrui Su, Zhao Wu, Shuwang Chang, Yao Chen, and Fabao Yan 
2023 ApJS 268 27

https://iopscience.iop.org/article/10.3847/1538-4365/ace7cc/pdf
13 Jan   Небольшое (J10~4.5) мягкое возрастание потока протонов; behind SW limb, C8.5 LDE, large CME
13-14 Jan   GEOSTORM   Кр=4  Dst=- 38   Bz~-11 due to one or both of the CMEs observed on January 11
14 Jan    21 UT - dramatic twisting eruption in the magnetic canopy of SW AR3182.
                Вечером M5 SW LDE flare  A partial halo CME
15 Jan    Two peak GEOSTORM   Кр=5  Dst=- 55   Bz~-10 due to one or both of the CMEs observed on January 11;               M6 and M4.8  E flares      
17-18 Jan    GEOSTORM   Кр=4  Dst=- 30   Bz~-10 due to CME of 14 Jan
GIANT SUNSPOT in the middle of the sun AR3290
19 Jan    enormous transequator plasma discharge between AR3192 and AR3190
https://www.spaceweather.com/images2023/19jan23/lightningbolt.gif
20 Jan  ~12 UT – Эволюция и значительная эрупция большого SSW волокна, apparently triggered a C5 flare in AR 13190 at 14:07 UT, large partial halo CME
https://www.spaceweatherlive.com/en/solar-activity/latest-cmes.html#21-1
Березин И.А., Тлатов А.Г. Наблюдения начальной стадии эрупции волокон

Восемнадцатая ежегодная конференция  ИКИ   2023
24 Jan    NW filament eruptions
29-31 Jan – Несколько значительных CMEs   watch this movie  Comet 96P/Machholz is streaking toward the sun for a close encounter inside the orbit of Mercury.
5 Feb

A New 6–15 GHz Solar Radio Observation System

Lei Zhang, Yanrui Su, Zhao Wu, Shuwang Chang, Yao Chen, and Fabao Yan 
2023 ApJS 268 27

https://iopscience.iop.org/article/10.3847/1538-4365/ace7cc/pdf
6-7…11 Feb      GEOSTORM   Кр=4  Dst=- 34   Bz~-7  effects from CH1129
7-….  Feb     the suddenly active sun is averaging four M-flares a day.
High-altitude Spider-type Prominence above the Magnetic Null Point

Boris Filippov1
2023 ApJ 958 184

https://iopscience.iop.org/article/10.3847/1538-4357/ad02f9/pdf
7-21 Feb
High-altitude Spider-type Prominence above the Magnetic Null Point

Boris Filippov1
2023 ApJ 958 184

https://iopscience.iop.org/article/10.3847/1538-4357/ad02f9/pdf
10 Feb    03:03 – NW AR3213 M3.7-class flare and a shock, type  II
                https://www.spaceweather.com/images2023/10feb23/tsunami.gif
                ~09 UT – эрупция  SW волокна  Movies: global, regional.  CME leaving the sun
11 Feb 10:50 – filament eruption explosion to the east of NW/center AR 13216, halo CME movie
            15:48 – impulsive X1.1 flare from SE AR3217, S5~260
15 Feb   GEOSTORM   Кр=5.3   Dst=- 69   Bz~-17,  arrival of the February 11 CME
 ~01 UT - Transequatorial E/center filament eruption loosely connected to ARs 3220 and 3226,  partial halo  CME
High-altitude Spider-type Prominence above the Magnetic Null Point

Boris Filippov1
2023 ApJ 958 184

https://iopscience.iop.org/article/10.3847/1538-4357/ad02f9/pdf
16 Feb     ~10 UT – NW filament eruption
17 Feb     20:16  X2.2/2B LDE flare in NE AR 13229 N25E64, S9~2000, type II, a very fast and wide full halo CME https://www.spaceweather.com/images2023/17feb23/x2_cme.gif
20-22 Feb   NE AR3234 is crackling with short-term multiple M4-M5 flares without microwave and protons   non-stop fusillade 
20 Feb – 5 Mar   more than 20 radio blackouts   many flares

https://www.nesdis.noaa.gov/news/time-lapse-of-solar-cycle-25-displays-increasing-activity-the-sun
21 Feb   GEOSTORM   Кр=4   Dst=- 58  Bz~-12
23 Feb   GEOSTORM   Кр=4,5   Dst=- 33  Bz~-9
A DANGEROUS Active sunspot AR3234
https://www.spaceweather.com/images2023/23feb23/evolution.gif
24 Feb   19:50 - NW filament eruption connected to AR3229, 304 A https://www.spaceweather.com/images2023/24feb23/slice.gif ,  radio S3~230, 
20:30 - M3 LDE flare , 2B, radio S3~230, II/IV,   lopsided halo CME https://www.spaceweather.com/images2023/24feb23/cme_c3_anim_opt.gif
SEP protons  J10~3.1

Возможно, эрупция волокна справоцировала обширную вспышку и удалённый димминг
25 Feb   19:44 – M6.3/3N LDE flare, eruption , AR3229, N26W43, S3~500, halo CME , SEP protons  J10~34(58(ESP)       X class flare
https://www.nesdis.noaa.gov/news/time-lapse-of-solar-cycle-25-displays-increasing-activity-the-sun
The Magnetic Field Calibration of the Full-Disk Magnetograph onboard the Advanced Space based Solar Observatory (ASO-S/FMG)

S. Liu, J.T. Su, X.Y. Bai, Y.Y. Deng, J. Chen, Y.L. Song, X.F. Wang, H.Q. Xu, X. Yang
2023

https://arxiv.org/pdf/2312.00319.pdf
26-27 Feb   G2 G3-class (Moderate Strong) GEOSTORM   Кр=7   Dst=-138  Bz~-18, the arrival of the February 24 and 25 CMEs. 
https://www.spaceweather.com/images2023/27feb23/twocmes.jpg
See https://www.swpc.noaa.gov/news/g3-strong-geomagnetic-storm-conditions-observed-feb-27
28 Feb     17:50 - M8.6 impulsive flare movie, NW AR3234, N26W31, S9~370, слабый CME, без протонов
See https://www.swpc.noaa.gov/news/r2-moderate-radio-blackout-observed-0
2 March   21:16 – M3.8 almost impulsive flare  AR 13234 N20W65, coronal wave, dimming, без протонов
2-6 Mar    GEOSTORM   Кр=4,2   Dst=- 47  Bz~-8
3 Mar   ~17:50 – X2/1B flare almost impulsive flare одновременно в  AR 3234 (N22W80) и в AR 3242 (N11E53), gamma, общее радио S5~1300, see CME movie
Simultaneous detection of flare-associated kink oscillations and extreme-ultraviolet waves

Dong Li, Zhenyong Hou, Xianyong Bai, Chuan Li, Matthew Fang, Haisheng Zhao, Jincheng Wang, Zongjun Ning
Science China Technological Sciences                2023
https://arxiv.org/pdf/2311.08767.pdf
4 Mar      15:57 – M5.2 NW-limb flare, S5~280, II/IV, без протонов
NE AR 3242  explosion https://www.spaceweather.com/images2023/04mar23/m1anim_strip_opt.gif
5 Mar   21:36 - NW M5.0 impulsive flare AR3243, S5~150, II/IV bursts, слабый CME
6 Mar  02:28 – NW M5.8-flare explosion AR3243 LDE? S5~900 CME

https://www.spaceweather.com/images2023/06mar23/m6_teal_anim.gif
https://www.spaceweather.com/images2023/06mar23/cme_anim.gif
9 Mar    короткая GEOSTORM  на возмущённом фоне  Кр=4  Dst=- 51   Bz~-8
Morning strange BUTTERFLY farside CME  https://www.spaceweather.com/images2023/10mar23/butterfly2.gif
10 Mar    ~15 UT – large SW filament eruption, slow CME
11 Mar   ~09 UT – one more large SSW filament eruption, 304 A,  slow CME
               https://www.spaceweather.com/images2023/11mar23/darkprom.gif
12 Mar   ~17 UT – SE filament eruption
13 Mar   'EXTREMELY RARE' FARSIDE HALO CME: V> 3000 km/s, длительные протоны SEP J10~11-22 pfu; аналог 23 Jul 2012 
https://www.spaceweather.com/images2023/13mar23/halocme.gif
https://www.spaceweather.com/images2023/15mar23/radstorm.jpg
https://www.spaceweather.com/images2023/13mar23/sample_streaks_and_specks.jpg
https://www.swpc.noaa.gov/news/s1-minor-solar-radiation-storm-event-began-13-march-2023
           ~13 UT – central N circular filament eruption
15 Mar   two short-term G2-class GEOSTORMs   Кр=5,5   Dst=- 53  Bz~-12 due to CME influences
17 Mar    ~05 UT – large SW filament eruption, 304 A, 
https://www.spaceweather.com/images2023/17mar23/darkfilament.gif
            ~15 UT – central/NW filament eruption,
18 Mar    a collossal "solar tornado" dance near the sun's North Pole it spun out ,  CME 
https://spaceweathergallery2.com/indiv_upload.php?upload_id=194126
Russell-McPherron effect
20 Mar   Several eruptions, flares and CMEs
23-24 Mar   Severe G3–G4  GEOSTORM   Кр=7,5   Dst=- 184  Bz~-16 
https://www.spaceweather.com/images2023/24mar23/acrackopened.jpg ,  due to large-scale trans-equatorial eruption on 19-20 Mar, CMEs see D:\Chertok_new\Cycles 23-25_Events\Cycle_25\2023\230320
https://www.nesdis.noaa.gov/news/time-lapse-of-solar-cycle-25-displays-increasing-activity-the-sun
https://www.swpc.noaa.gov/news/g4-severe-geomagnetic-storm-alert-24-march-utc-day
29  Mar   02:30 - SW AR3256  X1.2 impulsive flare , S3~140 ,https://www.spaceweather.com/images2023/29mar23/x1p2_teal_anim.gif
~11UT - SE filament eruption 304 A
30-31 Mar  GEOSTORM   Кр=4,5   Dst=- 38  Bz~-5 due to a small CH1138 

                     Several NW CMEs
4 Apr
The Magnetic Field Calibration of the Full-Disk Magnetograph onboard the Advanced Space based Solar Observatory (ASO-S/FMG)

S. Liu, J.T. Su, X.Y. Bai, Y.Y. Deng, J. Chen, Y.L. Song, X.F. Wang, H.Q. Xu, X. Yang
2023

https://arxiv.org/pdf/2312.00319.pdf
7 Apr: A filament eruptions across a central AR 13269 at 08 UT and at ~15 UT in NW sector
8 Apr
Heavy-ion Acceleration in 3He-rich Solar Energetic Particle Events: New Insights from Solar Orbiter
G. M. Mason, I. Roth, N. V. Nitta, R. Bučík, D. Lario, G. C. Ho, R. C. Allen, A. Kouloumvakos, R. F. Wimmer-Schweingruber, and J. Rodriguez-Pacheco
2023 ApJ 957 112

https://iopscience.iop.org/article/10.3847/1538-4357/acf31b/pdf
9 Apr:     ~18 UT - SW filament eruption, partial halo CME 
10 Apr:     ~06 UT - A filament eruption in the NE quadrant 
15 Apr:     ~10 and 22 UT – Two large filament eruptions in the NW quadrant 
16 Apr      gradual NE filament eruption 
20 Apr     ~18 UT - A solar tornado around the north pole, CME  

                 https://www.spaceweather.com/images2023/20apr23/tonado_anim.gif
 2023 Total Solar Eclipse in Australia

A Chromatic Treatment of Linear Polarization in the Solar Corona at the 2023 Total Solar Eclipse

Ritesh Patel1, Daniel B. Seaton1, Amir Caspi1, Sarah A. Kovac1 +++

2023 Res. Notes AAS 7 241

https://iopscience.iop.org/article/10.3847/2515-5172/ad0b0d
21 Apr     18 UT - almost central filament eruption and M1.3/2N LDE flare near AR3283 (S22W11), global EIT wave, S3~110, II/IV bursts, slowly rising protons J10~2, halo CME
https://www.spaceweather.com/images2023/21apr23/filament_anim_purple.gif
https://www.spaceweather.com/images2023/21apr23/halo_cme.gif
https://www.spaceweather.com/images2023/22apr23/SApril212023_SWspec_ASHCRAFT.png
https://www.nesdis.noaa.gov/news/time-lapse-of-solar-cycle-25-displays-increasing-activity-the-sun
Filament eruption from active region 13283 leading to fast halo-CME and intense geomagnetic storm on 23 April 2023
P. Vemareddy
ApJ        2023
https://arxiv.org/pdf/2312.08790.pdf
23-24 Apr    SEVERE GEOMAGNETIC G4 STORM  Кр=8   Dst=-207   Bz~-32
                     Energetic Storm Particles (ESP) J10~26
ICME pancaking: a cause of two-step severe storm (Dst∼−187 nT) of 25th solar cycle observed on 23 April 2023
Kalpesh Ghag, Anil Raghav, Ankush Bhaskar, Shirish Soni, Bhagyashri Sathe, Zubair Shaikh, Omkar Dhamane, Prathmesh Tari
JGR: Space Weather          2023
https://arxiv.org/pdf/2305.05381.pdf
24 Apr     13 UT – SW filament explosion , CME
26 Apr    ~09 UT – NE cannibal CME  

                   https://www.spaceweather.com/images2023/26apr23/cannibal.gif
27 Apr     ~03 UT – NE eruption
1 May       13:09 – Impulsive (spike) M7 flare with a compact soft X-ray source in AR3288 
                               (S23W44), S15~230, without CME
3 May       09:13–13:51 – a series of  IMPULSIVE (SPIKE) M-class (up to M7.2) flares in SW AR 3293
4 May       08:44 – M3.9 LDE flare in reversed-polarity sunspot AR3296 (N17E43), https://www.spaceweather.com/images2023/04may23/m3_teal.gif    strong dm-burst S5~700, II/2 type, CME at the 9 o'clock position, Take a look. On background of the farside halo CME 
5 May    The sun is crackling with M-class NE flares and many CMEs 
6 May       G2 GEOMAGNETIC STORM  Кр=6   Dst=-75   Bz~-16

7-8 May       22:34 - EARTH-DIRECTED M1.5 LDE FLARE in the central reversed-polarity AR3296 AND full halo CME https://www.spaceweather.com/images2023/07may23/halo_cme.gif ;
Protons J10~2(16(36
9 May    03:51 – impulsive M6.5 flare in the reversed-polarity AR3296 (N13W25), S15~2500,
              type II,  https://www.spaceweather.com/images2023/09may23/mflares.jpg
  AR3296 unleashed a double flare, 
               18:58 – M4.2/1B LDE, N13W31,S5~1400,  type II, halo CME, Protons  J10~35
               20:52 – M5.0/1N , N14WW35, S9~570
               https://www.spaceweather.com/images2023/09may23/doubleflare_teal_strip_opt.gif
               https://www.spaceweather.com/images2023/09may23/halocme_anim.gif
10 May      14:21 - M2.2 flare, N13W51, S9~140

        Геомагнитная возмущённость  Kp~5.2   Protons J10~40 ( 84 (не от этой вспышки)
11 May – Two impulsive M2.2/1N and M1.8/1N flare at NW
12 May   Геомагнитная возмущённость  Kp~5.2  A CME hit Earth's magnetic field at 0635 UT, the impact, B~ 34 nT, but Bz>0
16 May    16:43 - M9.6 PARTIALLY ECLIPSED SE limb flare, SE limb
                 https://www.spaceweather.com/images2023/16may23/m9p6_teal_anim.gif
                 ~18 UT – крупный  CME над W лимбом, вероятно от backside источника
                 слабые J10<1 SEP протоны
17 May      SW filament eruption, associated with a C4 flare in AR 13309, CME
                  https://www.spaceweather.com/images2023/17may23/southernfilament_crop.gif
18-20 May   A series of M-class flares mainly from eastern AR3311
              https://www.spaceweather.com/images2023/18may23/crackling0.jpg
             The largest 20d, 12:35 – M8.9, N19E65,  S15~140
19-20 May    SURPRISE G1 GEOMAGNETIC STORM  Кр=5.5   Dst=-60   Bz~-18
21-22 May    G1 GEOMAGNETIC STORM  Кр=6   Dst=-40   Bz~-11

https://www.spaceweather.com/images2023/21may23/data.jpg
22 May     ~00 UT – halo CME

31 May   22:52 -  M4 LDE flare in SE near-limb AR3323 после ряда менее интенсивных М вспышек  https://www.spaceweather.com/images2023/31may23/slowflare.gif
4 Jun    >08 UT – large SW filament eruption   movie
7 Jun     11:46 – M4.7 impulsive+ flare, S15E37, J9~340
9 Jun      17:11 – M2.5 flare in SE AR3331 https://www.spaceweather.com/images2023/09jun23/m2p5_anim.gif
15-16 Jun   CIR SPARKS G2-CLASS GEOMAGNETIC STORM Кр=6   Dst=-54   Bz~-10
A recurrent trans equatorial coronal hole (CH1153) rotated across the central meridian on June 12-15
17 Jun    ~20 UT – NW thin filament eruption
18 Jun     13:53 - M2.5 flare (movie) in AR3335, S16E16, ERU, type II/1
20 Jun    17:09 – X1.1 LDE-  flare near SE limb, AR3341, S9~590, type II, a CME ,  a NASA model , https://www.spaceweather.com/images2023/20jun23/xflare_anim.gif
Observational signature of continuously operating drivers of decayless kink oscillation

Dong Li, Zhentong Li, Fanpeng Shi, Yang Su, Wei Chen, Fu Yu, Chuan Li, Ye Qiu, Yu Huang, Zongjun Ning
A&A          2023
https://arxiv.org/pdf/2311.16434.pdf
22-23 Jun  23:40 - ANOTHER SIGNIFICANT FLARE in AR3341, S16E36: M4.5,  movie type II/2, IV/2,  CME
24-25 Jun  -  MINOR GEOMAGNETIC STORM  Кр=5   Dst=-31   Bz~-10
https://www.spaceweather.com/images2023/24jun23/thedatasuggest.jpg
27-28 Jun  -  NE filament eruption, a CME
2 Jul  2314 UT- giant NW sunspot AR3354 exploded, producing a long X1 flare; no sign of a significant CME. https://www.spaceweather.com/images2023/02jul23/x1_teal_anim.gif ,
unusual. A 304 Å movie  https://www.spaceweather.com/images2023/02jul23/splash.gif
4 Jul    A SE filament eruption was observed beginning near 02:30 UT and was associated with  a partial halo CME.
7 Jul    -  MINOR GEOMAGNETIC STORM  Кр=4   Dst=-26   Bz~-8

              A huge sunspot (AR3363)  just emerged over the SE limb
10 Jul    03:55 – M2.3/2N short LDE flare, in AR complex S13W49, S5~32, a halo CME , type II, very small protons J10~0.6-1.2 ;  22:18 – M1.4/1N flare, S12W59
  GIANT SUNSPOT https://spaceweathergallery2.com/indiv_upload.php?upload_id=197598
11 Jul    A big new sunspot (AR3372) is emerging over NE limb and it is crackling with flares https://www.spaceweather.com/images2023/11jul23/m6_teal_anim.gif
    seven M-class solar flares
                18:08 – M6.8 spike flare, AR3372  asymmetrical full halo CME

  
              ~18:30 – southern eruption near/in AR3363 an erupting magnetic filament
                 22:15 – M5.8 flare, AR3372, N24E83
11-12 Jul     New NE AR3372 produced many of M-class flares: graph 

                      https://www.spaceweather.com/images2023/12jul23/flame2.jpg
12 Jul
08:55 - M6.9/1N quasi-spike flare, AR3372, N24E77, S9~720
14 Jul      - short-time MINOR GEOMAGNETIC STORM  Кр=4   Dst=-30   Bz~-11
              A DARK ERUPTION 304 A from the southern hemosphere
              https://www.spaceweather.com/images2023/15jul23/darkeruption2.gif
              A CME was observed after an M1 flare in AR 13363 at 09:36 
15 Jul     07:41 – M2.9/2B flare, AR3363, S23W37, S3~570

                10:10 – M2.2 flare, AR3372, N11E63, S9~390, type II/2
               ~07 and 17 UT:    two SW CMEs   
15-16 Jul     SEP Protons J10~2(>10 pfu   The source could be a C8.8 flare in AR 13363 or a large flare behind the west limb observed around 20h UT

                   Several M flares, type II, CMEs
16-17 Jul - short-time and long G1 GEOMAGNETIC STORMS  Кр=4.5   Dst=-39   Bz~-12
     17:46 – short M4.0/2B flare, AR3372, S23W58, S15~730, протоны J10~2
17-18 Jul    17d23:27 – A SIGNIFICANT SW EXPLOSION in AR3363
https://www.spaceweather.com/images2023/17jul23/bigone_strip_opt.gif
       18d00:06 ​– M5.7 very long LDE in AR3363, eruption,  LEAR 17d,23:41 –  S9~540, S5~800,  S3~1500, bright asymmetrical halo CME, PROTONS J10~620
18 Jul    ~20 UT – NE significant eruption near AR3376, large CME  
19 Jul      17:25 – M3.8 flare in AR3363, S9~290, type II/1
                ~23 UT – NW filament eruption

22 Jul - short-time G1 GEOMAGNETIC STORM  Кр=4.5   Dst=-41   Bz~-15

03:37 – M3,1/2N, , AR3372,  N21W55              
                       15:30 and 20:30 – two significant NE filament eruptions  the liftoff 
23 Jul - A C5 flare peaked at 14:44 in AR 13376, a faint halo CME
24 Jul     05:43 – C8.5 LDE, AR3372, N26W80,  A backsided halo CME, протоны J10~7,6
     https://www.spaceweather.com/images2023/25jul23/cometchasers.jpg
25 Jul    02:03 – quasi-LDE M1.5/2N flare, AR3376, N25W49, протоны на уровне J10~2.4
            ~22:30 - Unexpectedly, a CME hit Earth's magnetic field 
25-26 Jul   G1 GEOMAGNETIC STORM  Кр=4.5   Dst=-59   Bz~-11

27 Jul        ~22UT - NE-limb M1.7 LDE, A bright CME 
28 Jul        15:58 – M4.1 impulse from NW behind the limb magnificent eruption 
                 in AR3376, partial halo CME, protons J10~5 with continuation at 29th
                ~22 UT – significant NE filament  eruption 304 A, CME
29 Jul – continuation of protons J10~149; continuation of activity in NE sector, CME
31 Jul-1 Aug     Activity of central filaments, 304 A, halo CME
1 Aug     a series of M-class eruptions in AR3380, S12W45;    NE evening eruption
2 Aug     ~08 UT – central-W filament eruption near AR 13386 (N11W22), type II,   

                 S3~140, faint halo  CME
            G1 GEOMAGNETIC STORM  Кр=4   Dst=-50   Bz~-9
3 Aug     faint morning SE eruption
4 Aug     ~03 UT – eruption in W sector, An asymmetrical full halo CME was observed after the LDE M1.9 event in AR 13386 (N11W43), S3~140
5 Aug     Morning strong G3? GEOMAGNETIC STORM  Кр=6.5   Dst=-94   Bz~-21 caused by a CME on 2 Aug
   07:18 – M1.6/1N LDE AR3386, N10W63, type II/2, the first CME, protons J10~16-18
22:21 – X1.6 LDE AR3386, type II/1, S5~3000, the second CME, proton small enhancement, https://www.spaceweather.com/images2023/05aug23/x1p6_teal_anim2.gif
 A new NOAA model of  'cannibal CME' 
6 Aug     ~04 UT – SE filament eruption

                  18:40 – M5.5/SN flare AR3386, N07W86, CME
7 Aug     04:41 – M2.4 impulsive flare in behind NW limb AR3386
20:45 – X1.5 LDE in departing sunspot AR3386, S9~3800, type II/2, magnificent CME behind W limb,  https://www.spaceweather.com/images2023/07aug23/x1_teal.gif
7-8 Aug     protons J10~25–45 by a recent series of X- and M-class flares
8 Aug     09:31  - M3.6 short flare  in AR3387, S21E09, CME
17 Aug     ~12 UT – W-limb (filament) local eruption, C5 flare, narrowCME
   https://www.spaceweather.com/images2023/17aug23/c5_red_anim.gif
23 Aug    - morning SW filament eruption   movie
· evening E filament eruption 
26 Aug   ~23 UT -  M1.1 LDE behind E limb a long duration flare , a bright CME
                  https://www.spaceweather.com/images2023/26aug23/mysteryflare.gif
30 Aug     ~20 UT – central filament eruption (movie), partial halo CME
1 Sep       03:51 - very LDE western M1.2 flare (movie), AR3413, N09W62, S3~190, type II, 
                A fast and wide asymmetrical partial halo CME, Protons J10~26 
2 Sep       07:12 – M3.3 LDE flare, AR3413, N10W82, S5~280, CME
                G1-2 GEOMAGNETIC STORM  Кр=5   Dst=-89   Bz~-8
                evening NW filament eruption

3 Sep      08:36 – C5+M6+C5 W-limb flares, AR3413,  large double CME
5 Sep    Two-Three M-class flares from central AR3421
          Two spectacular CMEs billowed away from the farside movie  
7 Sep    ~19 UT – NW filament eruption a dramatic explosion near sunspot AR3425,   

             (N22E56), M2.1/1B flare, S5~110, type II/2, overlapping CME 
8 Sep    >12 UT - farside halo CME , NASA model
11 Sep    01:28 – DRAMATIC NE ERUPTION in AR3429 (N08E62), 304 A, surge , M1.3 flare

      CME, https://www.spaceweather.com/images2023/11sep23/eruption.gif
 
11-12 Sep     Two farside halo CMEs (examples: #1, #2)
12 Sep     G1-2 GEOMAGNETIC STORM  Кр=5.5   Dst=-79   Bz~-19  
                and a number of subsequent weaker storms until Sep 18
                   It is probably one of many CMEs that left the sun on Sept. 8th.   

                  https://www.spaceweather.com/images2023/08sep23/manycmes.gif .

                M1.9 and M2.5 flares in a central AR3429        
14 Sep    ~07 UT -  filament connecting western AR3423 and AR3425 erupted, M1.2 LDE  
                 flare, halo CME (movie), weak protons
            19:31 and 21:26 – M1.9 and M2.5 spike flares in a central AR3429, N12E08
15 Sep              M-class flares in a central AR3429 and filament eruption nearby
               https://www.spaceweather.com/images2023/15sep23/crackling.gif
16 Sep     00:50 – M2.9/1N, 05:38 – M3.3/1B flares in AR3429, N11W10
               ~07 UT – huge central filament eruption around AR3429 movie, 304 A, 
         halo CME  https://www.spaceweather.com/images2023/16sep23/halocme.gif
18 Sep    Protons  J10~2
               13:50 - The sharp ICME impact , B~20, Bz>0
19 Sep   G2 GEOMAGNETIC STORM  Кр=6.5   Dst=-82   Bz~-17

               20:14 - M4 spike flare in AR3435  (N07E50)

20 Sep    14:19 – M8.2 spike flare in AR3435      

             https://www.spaceweather.com/images2023/20sep23/m8_teal.gif
21 Sep    12:54 – M8.7 spike flare in AR3435  (N09E19),  A partial halo CME         

               https://www.spaceweather.com/images2023/21sep23/m9.jpg
22 Sep     02:24 – M1.2/SF LDE flare  in AR3435  
                17:15 –M1.5  AR3443. N29W40   a series of M-class solar flares and eruptions,
                 multiple CMEs     The first one was a partial halo CME following a filament eruption to the northeast of AR 13435 triggering an M1 flare in that region. Another filament eruption occurred across the central meridian in the northern hemisphere (to the north of AR 13438) just hours later 
24 Sep     03:24 – M4.4/1N flare, AR3445, S12E22 ;  >11UT- NW halo CME  

       https://www.spaceweather.com/images2023/24sep23/m4.gif   Protons  J10~2.3; 
25 Sep   short-term G1-2 GEOMAGNETIC STORM  Кр=5.5   Dst=-66   Bz~-20, 
                    CME from 22 Sep arrived
26 Sep    Another G1-2 GEOMAGNETIC STORM  Кр=5.5   Dst=-55   Bz~-12
              the effects of the Sept. 24th CME impact

28 Sep   09:07 – M1.2, AR3450, S18E65, S9~230
29 Sep     short-term G1 GEOMAGNETIC STORM  Кр=4   Dst=-42   Bz~-8,
Three Forbushes in September  https://www.spaceweather.com/images2023/03oct23/3impacts.jpg
1 Oct   01:32 – M2.5 flare, eastern AR 3451
         https://www.spaceweather.com/images2023/01oct23/crackle.gif
2 Oct    12:46 – M1.9/1N flare, AR3455, N20E65, a wide partial halo CME
10 Oct   12:17 – M2.3 flare, AR3452, N09W69
16 Oct    ~10:30 – eastern filament eruption near AR3467, C7,5 LDE flare, partial halo CME
17 Oct   A partial halo CME was observed after a C flare in AR 13463 early in the day
18-19 Oct    Плавная небольшая буря Dst~-31

21 Oct      Буря Dst~-82, Kp=5 Bz~-9   likely cause by the arrival of either of the October 16 and 17 CMEs

~00 UT - NW-central eruption
22-23 Oct   Вечер 22-ого и Утро 23-его: два крупных CMEs. Backside?
26 Oct   ~23 UT – NE limb filament eruption, M1.4 LDE, type II, a fast-moving CME
                      https://www.spaceweather.com/images2023/26oct23/red_mflare.gif
26-27 Oct -  G1 GEOMAGNETIC STORM  Кр=4.5   Dst=-41   Bz~-12, CH1181
27 Oct         morning CME from night filament eruption on 26th     

             https://www.spaceweather.com/images2023/26oct23/partialhalocme.gif
28 Oct     G1 GEOMAGNETIC STORM  Кр=4.2   Dst=-48   Bz~-8
29 Oct    G1 GEOMAGNETIC STORM  Кр=4.5   Dst=-49   Bz~-7    in response to the arrival of CIR
31 Oct     ~21 UT – large SE filament eruption, 304 A, C5 LDE, https://www.spaceweather.com/images2023/31oct23/filament.gif ,  large CME
2 Nov  - NE and SW filament eruptions
3 Nov   ~04 UT – large NW filament eruption, 304 A , halo CME https://www.spaceweather.com/images2023/03nov23/filamenteruption_opt.gif
https://www.spaceweather.com/images2023/03nov23/halocme.gif
4-5 Nov    G1 GEOMAGNETIC STORM  Кр=4.5   Dst=-44   Bz~-7    
the likely source being the October 31 CME

5-6 Nov    prolonged G3 severe GEOMAGNETIC STORM  Кр=7   Dst=-165   Bz~-26    
Two CMEs hit Earth -- one on Saturday, Nov. 4th, another on Sunday, Nov. 5th.
6 Nov    SW near-limb filament eruption, 304 A
9 Nov    ~10:30 – significant central (filament) eruption, C2.6 LDE, protons J10~2.5,                          a full halo CME  involving a filament eruption and ARs 13484, 13483 and 13480.
13 Nov    G1 GEOMAGNETIC STORM  Кр=5   Dst=-36   Bz~-8    
16 Nov  ~05 UT – W-central filament eruption, halo CME (movie)
21 Nov    short-term G1 GEOMAGNETIC STORM  Кр=4.2   Dst=-35   Bz~-13,
                         under the influence of effects from CH1187
22 Nov    G1 GEOMAGNETIC STORM  Кр=5   Dst=-28   Bz~-12    
             ~06 UT – SE filament eruption 'canyon of fire'  , partial halo CME
             ~20 UT – adjacent SE filament eruption, large CME

23 Nov      multiple NE-limb and E-disk eruptions  and overlapping CMEs https://www.spaceweather.com/images2023/23nov23/manycmes_anim_dec.gif
25 Nov    G1 with G2 interval GEOMAGNETIC STORM  Кр=5-6   Dst=-99   Bz~-16
27 Nov   ~05 UT – large SW filament eruption, C-class LDE,  CME 
https://www.spaceweather.com/images2023/27nov23/cof_strip_opt.gif
       18:30 and 23:30 – two large NEeruptions of adjacent filaments, C-class LDEs, CMEs
https://www.spaceweather.com/images2023/27nov23/twomore_crop_strip.gif
       C-class LDEs
28 Nov    19:50 – M9.8 almost-LDE flare, AR 3500, S16W01, halo CME
https://www.spaceweather.com/images2023/28nov23/m9_teal_anim.gif
https://www.spaceweather.com/images2023/28nov23/halocme.gif
1 Dec    G3 two-component GEOMAGNETIC STORM  Кр=7   Dst=-107   Bz~-26
             ~15  UT – SE filament eruption, bright CME
             ~21:30  - SW filament eruption, M1 LDE, large CME 
             A huge CH 1190 is directly facing Earth.
4 Dec     ~17 UT – weak central S filament eruption
6 Dec    ~05 UT - S-shaped central N filament eruption
               https://www.spaceweather.com/images2023/06dec23/sigmoid.gif
7 Dec   ~04 UT - NE filament eruption; several CMEs during this day
8 Dec    night M5 flare (movie) in SW AR3511
12 Dec   A weak geomagnetic disturbance (Dst~ -26) started near noon. The source of the disturbance is uncertain, it could be a small negative polarity coronal hole or a transient from a CME.
13 Dec     A faint partial halo CME was observed early in the day, likely associated with a C2.8 flare in AR 13514 at 22:55 UT on December 12.
14 Dec     GEOMAGNETIC STORM  Кр=4   Dst=- 81  Bz~-13
      Последовательность глобальных связанных событий:
      ~06 UT – eruption of SW-limb prominence         
     07:44 – M5.8 flare, AR 3514, N04W41, S9~150, large W CME
   >11 UT – значительное уярчение и многочасовая динамика длинной светящейся ленты вдоль NW-центрального волокна, примыкающего к комплексу ARs 3514+3520+3517;

   13:48 – M2.3 вспышка на юге ARs 3514
     17:18 – STRONGEST FLARE OF THE CURRENT CYCLE, X2.8/1B flare, type II, IV
AR 3514, N04W51, S5~7700, lopsided asymmetric halo CME, small SEP J10~1-2
      https://www.spaceweather.com/images2023/14dec23/x3_teal_anim2.gif
 https://www.spaceweather.com/images2023/14dec23/lopsidedhalo_dice.gif
https://www.spaceweather.com/images2023/16dec23/dynamicspectrum.jpg
15 Dec   07:34 – one more M6.9/1N flare in AR 3514, S5~2000, type IV, halo CME
    https://www.spaceweather.com/images2023/15dec23/boomboom.jpg  SEP J10~7
~21 UT -  S-central filament eruption near ARs3515-3516
  Short-term  GEOMAGNETIC STORM  Кр=3-4   Dst=- 38  Bz~-12, ESP J10~14 
16-18 Dec     MULTIPLE CMEs ARE COMING an animation of this forecast model
              G1 compound GEOMAGNETIC STORM  Кр=5.2-6   Dst=-83   Bz~-14

24 Dec   >06 UT – длительная, многокомпонентная, значительная эрупция  высокоширотного и продолжающегося в NW секторе крупного волокна,  ;

           16 UT – ещё эрупция в SW секторе; 
           В течение дня несколько значительных CMEs и М-вспышек
25 Dec   Несколько существенных эрупций в центральном и SW секторах, СМЕs
31 Dec     >08 UT – NW filament eruption

             21:55 – X5.0/3B near E limb flare, S9~6400, IV/2, CME, SEP J10~2, NASA model
  https://www.spaceweather.com/images2023/31dec23/x5_teal.jpg
https://www.spaceweather.com/images2023/31dec23/tsunami2_red.gif
