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Article 1:
H

An introduction on ISEST (International Study

of Earth-Affecting Solar Transients) Working

Group on Theory

| BgignVisnaia v es ¢

Hvar Observatory, Croatia
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In June 2®I3, meekiacckt i ovfi tli lees . Beside pl

| SEST program (|l nwerkadt omfaé rBd aitdiyn ¢ fw

EarAtfhf ect i ng Sol argrPrugprss i(eNGtls ) Davtas, WG

hel d at Hvar, CrSiantuilaat i(dn,gurWwG4 :1) Ev e

foll owing an i nitiwatche bedoyame&i e HBhahkp:

Yumi ng Wang, and Nradgr@amp al lsavtaery . on, t

Thi s wor kshop, orwear zeeddded y ( WBwbar Bs

Observatory, was aSoklianrd Enfer fjfeo i er ®Pramé i

of the forthcomingCampaichphnpf the Var SI T

SCOSTEP program i n January 2014.

he overall aim of V
our comprehension

background-afofectBanrgt h
transients. The main
summari zed as foll ows
-to i mprove the unde
structure and evol uti
ejections (CMEs) as
and their magnetic st
problem of model | i ng
magnetic field compon
-to i mprove compr eh

Figure 1. -0lf $ E Sriie elbir lg a | and heli osph

June20 72013, Hvar, CMEeat iianc(lhutdtipnig/ / t he

spaceweather.gmu. edmbmeati nsosi/ar wind

| SEST/ Home. ht ml ). magnetic field, cau:

The wor kshop wa s aacebadadlomy arBCB def |

from-14€ getntaribeestt ¢ht i ps

participants

spaceweather.gmu.edoﬁmeéhienc_i;.S)/rleSEST/forc
Home. ht ml ) . The mad modygoami cofdragenéor
meeting was to forematamatbbpe®tfi vtense odr
the | SEST program bdhdiimesnsfiomdlesrs drag



-to compare the results ddr.i vaOd 4y adidf fSenroewmn tP | aoruaglhy tM«

numer i cal model s with oblsrervateaoahs ,yearg., tlheAUDBM at
ti me, i mpact speed, i mpaempmagreet it ofl i eulsde,d ettoc.under
-t o advance understandi ngofoft hteh eh esltirouscpthuerrei ca nddy neavno | cu
of corotating interactioROdégiaamd ardeplyngsiecsalt Ted ait
with coronal hol es. propagation in the solar Wi

MHD simul ation (Shiota et a

/\f this point, the WG2 roepseurlattsi omadedcdconvianpl ysi mal
directed to advapnrcoipraggradmamiydc alc ntoMEel s have become
model s that can be usedof owWG2hactfioviecastBNPh pa@EP&EY
such as the Drag Based Maddl HBDBIMD GFtgaeteal; ¥Y04bBak
references therein), the Deflection Model (DI PS; Wa n

Figure 2. Comparison of numeBiacald BMYdlelL ¢ ®B&M)and an:
a) ENLIL simulation (http://iswa.gsfc.nasa.gov/iswal/
DBM/ dbm. php) . Snapshots show the situation on 2012 A
respectively), representing the CME -thAbhtulwatsed awuscheE
cal cul atWl tSrunnsit times for a sample of 50 CMEs (ado

M° st | | Cr..,, Re&lalhent, et al . : 2015, Nature Communicati on
shiota, D., Ilju, T., Hayashi ,O0K., et al.: 2016, AGU
Tappin, S. J . : 2006, Sol ar Phys. , 233, 233.

Vrgnak, B. , Gi c, T. , Temmer , M. , et al . : 2014, ApJS
Wan g, Y., Wan g, B. , Shen, cC. , et al . : 2014, JGR, 11
Wang, Y., Zhang, Q. , Liu, J ., et al . : 2016, JGR, 12
Gi ¢, T. , Vrgnak, B. , Temmer , M. : 2015, ApJS, 218, 3
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Article :
EEEN ] ]
Dat abase of global OEIT wavesbo

Identification and Tracking Algorithm (CorPITA)

David Long and David Pére3uarez
Mullard Space Science Laboratory,
University College London, UK

/8 /7/.
5/ 9AR [2YAAR{ tz5 NB1

waveso -paroep agglactbianlglnybt i glei swavVegy) and the assc
i.ke features associ attheedy widm bhes ole@nyiedryuupstdieogrt irtf

N

can traverse the solar dinmsakgeisn Umddceart idryi hguran@dsee al
1) They were first obseperieadd bof SIOGH®E Efd efquiinf e59 7% t
(e. g., Moses et al ., 199i7ndiDwirceu eaelt iarhage sl.99Thi sT hapmp
al ., 1998) but are not gteaerf uddIlyu men doefr sd atoa . p rHowied
they are strongly associ@btsedr waittohr yco(tr $D@), mawbs chj e
( CMEs) and could provideneopporft @wnittoimad edotethbhdiygbe:
the solar corona throughi wdhiayndrmieyy Polopragfad @&t (ve a (

Figure 1. An AEIT wavMa®l Y& nhy otolser 8@dO/omBI TL2i nstru

running difference images (wherein a following i ma

used to highlight the moving pulse and make it eas]i

he Coronal Pulse I dentplfd caft itome amudt pfuta cikri onvgi ddd dy o

rithm (CorPITA; Long eatreal., 2014) was designed
to identify, track and analyse gl obal AEIT waveso
SDO images in the 211 atses bmrnalc e sTsh eo fc opduet tii 1 gt t heg-
gered by the start ti me fc oad es wlnd ri nfel @raes, blegiumg tihtas
as a source and searchi ntghef ovaraSlyTIbrd grhdorttriannm.i ehhe
radiating from there. CamRlleTAriadaisat & ssetruideesntof who e
ping arc sectors to prodycdeé ematécsily pyofappeéyi wigi «
examined to identify a moevhogupepluysedemtfi fai epdul lsye Nis
tected, the algorithm tfacks s$ted oirn asonpoinlgi nggs ap o
before measuring its velhotsiotypranwnddascal dreatcihonar kn f
arc. The derived propertcioedse .o fT hteh ei npiutlisael ad et a bhaesne L
determine a quality rat isnigt,e swhgiocohg |dee fcionne/ss itthee dcad ntfhii
that the detection is a wirlule bfieE|lald dwadv etoo pausl smneo. r €A ne ve
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Figure 2. An example of the output ff-MoamQWCD2 PI TAe =tCoD
provides a visual out put of the identified pulse (1 e
rated arc sector (right panel).

Ref erences:

DereR. K.Bru&ckndowaGd, R. A., et al ., 1997, Solar P
Long, D. M. ,S.Bl oGanfTi .aed &S gi&mRe z DQ14, Sol ar Physics,
Marte@hsl, , PAtD.riR.lI,, Davey, A. R., et al., 2012, Sol a
Moses, D., CletrneR,. ,F.eit dl.ab dW@dBi7ni5Fdl. ar Physics,
Ni tt\a,, NSchti jveiIrtl &€. A. M., & Liu, W, 2013, The A
Thompson, B. J., Pl unkett, S. P., Gurman, J. B., et
z
=
g Article 3:
o N
8] ULF Wave Power Index for Space Weather and Geophysical
o
o .
Applications
V.A. Pilipenkdt2, O.V. Kozyreva
M.J. Engebretsofy and A.A. Solovie#3)
1. Geophysical Center, Moscow, Russia [+
2. Space Research Institute, J
Moscow, Russia
3. Institute of Physics of the Earth, Y / i
Moscow, Russia +® | & t AhidoldS W2 @WEBPY 3 $ GONRDI § 2y 2 FA
4. Augsburg College, Minneapolis, USA
he interaction betweemaghet 8 minlmesrpevend YW emndar
terrestrial magnet osphmarey itsootlhse ipnt iesntauvedsitedsr avrfe r &
the processes oEarutrlri egvHicneewdeentnebese indiséatehbe
This interaction has ofteln dbfeemhei ewedt-Basdplya mimes i or
assumption of a | ami nar Tphlea stmuar bfull cewn.t \ahrairocauwcst eg e coma ¢
netic indices and averagefd SawumMEl pdHa mebdaeeguigdaesnt a
t he energy supply in -ceréqiueancryd ¢riaomdse) ¢ é r2 spubreei soOIW c
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response to forcing at thaenbh@dbbdbhyg odatyputs. valeubaha
orated a new index, coined a AULF wave power index,0 t he spectr al width to make
characterizing the turbulent character of the energ
fer from the SW into th-e@ummmdatmmcgm[ehércefarmd:ttulaeiz;)
scale var i-Baoritth tegl edt mema iemage pofoceeBewaves in thg¢
fore, the ground gl obal i nd
Even a provisional versisomi barthederdexshasmabedn fs
cessfully used in vari dbhssawaase ofideasyp,acedymraoadihtise
An hourly ULF wave index
ULF power in the Pcb

edu g irmign-ctidrmep omnppeendt rnaal g nfeetaitcu r
~150 sec) s dwideearfagimmbeé mweagihn@dn of geostationary

r

;

e

bamdatEeperiteds tforqmuanio0od ysedet
i

tometers in the Northernthemisghpohrnetrvear i abi l ity of I MI

interplanetary ULF i-midn céat

or any UT hour, t he mafgrnoem itch es tOaMNilo mdsatialhaae chose
MLT sector and in a selected CGM |l atitude range al
selected. The F@ mpdfi tewa@h lwecitlxaumrt lay ULF i ndex datab
component are calcul ated bhbha fpehicod sumoée ny9 Wl ndpw
discrimination | ine, sepaeatlpyguptdat bmgkgimfbendahabs

signal S(fspecsraeter mined- apedihal Iy neéagsi grdd i we d igt e
l'inearFfpl oFi @gdr e 1) . A speterptobiudeps aboweern htehe po

di scrimination |ine is consbddredvsas aa dc amtwnil bouatdi onmc
nardbawd signal files with basic space we
the ground, geosynchronou
i ndi ces;
to browse and downl eavad eda
= magnet ometers, GOES magn ¢
e SW/ | MF parameters:;
= Additionally, the website p
5 journal publications and c
& use of ULF wave index in sp
[
é wide range of space physi
g ed from the introduction
waves in the Pc5 band have
reservoir (Ageosynchrotrono

magnetospheric electrons to

Figure 1. Schematic pl ottroofdutcheed tlelchhnwawe ifodex hbec
di scrimination of S'L?na|c@ln.fjelr.‘&tﬁ%ef"s‘?’ﬁ—ehéﬁgﬁ%\ﬂ%rstiu
spectral density of LF var_.i_at.i ons. . .

gl zation. The daily relatiyv

ary orbit can be predicted
The gl obal ULF wave inde@®sies aasli gl aat esde tf roofm o ehrei &b |
mHz bianntdegrated total p o Welr F aw a veea cpho wsetrast.i oTnh.e Tchoembsi tne
tion with a maxi mal amplwaweaes shlkows|l acsghefgr stiach
For the calculation of ¢t heasperso vtitsa oinmaf | uveenrcsei omnf ot fl
ground ULF index statioidide halveabobreasgme dssltatciedi dalon

LT=05 Ltp®l15 t o suppress & beurcaocnyt r~ 80u%)i olnFi gfur e 2) i
nighttime substorm activtirtoon fdmudkebnatt hege o0GGM clha binto

——— Observed
--------- Predicted by 1 day lags

- - - - Predicted by 1 day lags + 1 day flux lag 1998 July-Sept

T 3
s 2
g 1
2 0
§—1
§—2
T -3 . i . "
Day of Year: 200 220 240 260
Figure 2. A time plot of the observed (solid Iline
(dashed | ine) of electron flux at geosynchronous o
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The 1| evel of upstream SW rtnuerdb utl heantc ewhdceent erhnei nSeV¢ i tsh
degree of the flow coupdégmgeewidfh itthse cnoaugpnleitnogs pthee r «
Using the ULF index of tthhee InMaFg nveatroisapbhielriet yi,s idtr i waes
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Figure 3. Comparison of the aurdArkahderspwnsaé, ;
the strength of the SW dBREzcovoemp o ndeentterr nfinre dt hbey o ah
S v 0, bl ue dots) Saupd,t ureldu ldeortts ) (I IMd&H 9f905r ftrhoem per i
Romanova et al . , 2008.

ULF wave power in the SWwaswpveppseedutsobs ah addis
tional factor in contrioldleived opmentc oaufpldmgi nodfe xt lyel a |
magnet osiphhero€pher Bl esastedm.ULF

wave power can substanti Wy denhamage tohe scpoancvee cpt h yosn
the high | atitude ionosp feomThbeeavetagductoss pobl
potentials show a roughlged.i n@G@ammaretpse nalrech cree gpune g thse |
interplanetary index. Thtei oorar iaatei | welcomed hevi QW we lg
an important factor in feedlgac knigt ma)gneTlhisphrees ears
stor ms. Application of sftraadm s3SQCQ@xITMEPWeahrodIsTIf.or t he
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Highlight on Young Scientists 1:

Predicting CME Deflections and Rotations and’E
their Effect on the Magnetic Field of Near Eartl
CMEs |

Christina Kay
Solar Physics Lab, NASA Goddard Space Flight Center, USA

L
«Q
=
S
N
—

Coronal mas s ejectionsat c@MEs )t hef gemedal ntorterQ s
propagate radiall ySifnrobtawing &8] emauwmpt icaam. r eI ¢duc
gle coronagraph obser vaME® nie Bghouwf 41] gLt. isthuodw sn aal

flections and multiplesicmuloamigomphs can be use 0
reconstruct l ongi t uddmm-al defl ections (e.g. [ 1] .
servations and simul ati mMe pPrecescewotf hasto u€C MEvax=d  \Mma
rotate, changing their of ennthat ikoeny wdrtihv erress pefc+lg o m
sol ar ddeatlar.gest def lwerd e mntsa mdcidn-gracettalf MBaGnh @ cpifi
occur in the corona, buniriitrhk:aﬂplfa)metaa:rcyjrmd:felr&cpm W
also occur [ 2]. CAT determines the | ocat=~ a
CME, which we use to si mu=k e

We devel oped a modelroperpaatsta ngp aac eGMESF st | n

Al tered Trajectory (ImorSeiQAT,Dat3a )Qb Bieog uperee dg ;
the coronal defl ectionpamas rbtR®i pas wlft sCMEist hu =8 r
t he background magnet iFcl DPresassunreprgo dudc e nd s CM silin
magneti c Weermaiven.shown otnhadtarger sCAT es. wn

2010 April 08 CME __ 2010\05\24 14:06
60
9.4 Em

a0f 6.3 o

‘0‘%‘20 3'10:1

= ° 5 E

5 317 @

—-20¢ 6.3

—-40 9.4 =
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10E T T

FiguFereCAT results forg g i L

which match the Tohbes edorle & 15 r v

tours show the magneffhe ——m——Fr——F-——0—— a7 ce.
line contours show the Day of Year t, wilghh
t he dar kest l i nes indiballllu Lo v at i vl U Lo e He l 0 -
spheric Currehhe SGBEEti § HCB)ti at ed

parall el to the polaritkhFi guwe DODi cresui hs odor anhhhe 20L& Ma
gi ofm.e CME defl ects soutinl adlna@nd hiel He& S| iamas tdherrespo r
rotation brings the CMEWbndedtahi andmohe mead alil eé dgvs
that of the nearby HCS.

Ref erences:

1 Xi e, H. , St . Cyr, o. C. , Gopal swamy, NEvet ual . (2
tion of CMEs Near Solar Mini mum,00®AIx2 Phys., 259 1
2. Wang, Y., Wang, B. , Shen, Cc. ., Shen, F., and ga
ejection from the corona to interplanetibrly32s palgie,
doi :10.1002/2013JA019537.

3. Kay, cC. ., Evans, R. M. , and Opher, M. (2015) , Gl
Sol ar Par ameter s, ApJl6e3BX/58089/638/,16d.i:10.1088/ 000

4 Kay, Cc. , Opher, M. , Col annino, R. cC. ., and Vo i
tions to Constrain the8Ear|l y0EvVOoOLG-&ITIRNIDA/NLHES 4 pJ
5. Kay, Cc. , Gopal swamy, N. , Reinard, AL, and Ophler
|l mpacting CMEs, ApJ, 8357/ 8B%/2dai7.10.3847/ 1538
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Highlight on Young Scientists 2:

N
VLRAbased Flare Detection

Daniela Wenzel
German Aerospace Center (DLR)
Institute of Communications and Navigation, Germany

Project ROSMIC

5 yAStl 2SyTl St

In my PhD studies at tfhleuxGemenasiuAed obpa GOEGen -Th
ter in Neustrelitz, Ib ottcho ko bpsaerrtv aitm onlke f obhetvr
'®) of a ground based Gl obal lonospheric Fl are Dete
S tion System (GlIFDS). GEARD®Sriderbatsoedc omf iar gl abdll

di stributed network ofld&emlyi rhioowg Fmelqtuiepmlcey YNVEF$}
-< receivers tuned to r ecaeriivieh neitg rcalnse afnr o[nl [Na.vy T We
@) stations in order to ocomhtairnueluesvat inoonni abr tthlee
c side | ower ionagpheéeneedkeSmoanassterXaganrs a strong cor
S enhanced ioni satrieggn omf,s ughoerrpgeasitti imen D(t op) -raryd t

sponding VLF paths expémuixenfdbeot aom)e.l awWietdh cah arnegse
«Q

measured in the amplitiusdeabll @ my aonpaelryasties ©d mgll
U) events from April 201 4e stoa bMaiys h2e0dl 5GOESh es y\slt Fe ma m-
Q_ plitude was compar-edyto the original sol ar X
D
=1
— NTZ - HWU
U) _14'=°37 1.0
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g1 Ze
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Relative change of solar X-ray flux [Wm ?]

FigurRellati ve VLF amplltude pertur -
bations ovewxayhél ur Ialhla\nge
of solar flares derived r m the VLF path
bet ween HwWU (France. 20. 9 kHz) to
Neustrelitz.
FlflunCemBound VLF measurement an
solamyXflux measured by GOES
Ref erence:
[ 1] D Wenzel, N . JakowsKki , J. Berder mann, C. Ma
ionosphericflare detect-Tenr syRhFm.-ALABBSYI.: Jht tAp:
dx.doi .org/10.1016/j .jastp.2015.12.011
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