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The interplanetary magnetic flux ropes (IFRs) have long been studied from the viewpoints that they are main drivers of strong
(Dst &lt; 100 nT) geomagnetic storms, and that they provide information on the generation mechanism of CMEs. Itis a key prob-
lem in such studies to determine the 3-D geometries and the internal magnetic field structures of IFRs. In order to challenge th
problem, we need to assume a model of the IFR and compare the model structure with observed magnetic fields in IFRs, becau
the in situ solar wind observations are made at a single point. Currently, the following three analysis methods are commonly
used: (1) to compare the observations with models based on the force-free field configurations, (2) to assume appropriate elect
current distribution without a force-free condition and compare the model fields with the observed fields, and (3) a method base
on the Grad-Shafranov (GS) equation that is valid for 2-D magnetic field structure. The IFR properties obtained by these 3 meth
ods do not completely agree, so far. Indeed, there are many IFR examples for which the 3 methods yield completely differen
geometries. Recently, Al-Haddad et al. (Solar Phys, 2018) examined the degree of mutual agreement between the results frc
the 3 methods for 13 simple IFRs carefully selected. Inspired by the work, we have decided to attempt to reconcile results fron
the force-free model and the GS reconstruction. The point is that the axial field is not zero at the surface of an IFR obtained fron
the GS method. In other words, the GS method cannot be applied to those IFRs which exhibit magnetic field rotations greate
than 180&amp;#61616; across the structure. On the contrary, the force-free model, in which it is commonly assumed that th
axial field is zero at the surface, may not be appropriate to reproduce such IFRs for which the rotation angle are small. It is
expected that a new model by Nishimura et al. (2018, presented in this SGEPSS meeting) gives better results. We attempt
inspect the above idea using the 13 IFRs selected by Al-Haddad et al.

KA T —7 (IFR) &, 58L&V (Dst &lt; -100 n'T) OERENE & LT, £z CME R EBBEOTHN 0 2 H i
ZB55DL LT, IKBEMMLIENTVAEIIRHETH S, WITNOENS S, IFR D 3 XITIIR & RSS2 16
BT ENEERAFTH S, KGR OB S C OREIC L b < EIciE, IFR DETIIVZRE L TENI L HHigd %
TFEDREIC I %, BUE. LUTNOD 3 DDNTENLAL b T3 (1) force-freelif3iitiZ e 3 % €7 IVIC X B fif
M. (2) force-freem @RS, WHIANE LIz ER MG IC X B & Lhigd 28T, (3) 2 Kool GIEH S h
% Grad-ShafranoGS) HIERD SHGHHEZHEEE T 2T, TNETDE T A, L3 DDAETESLNS IFRDIE
R WEBREHEICIZ 22— IR S NE WV FHC 3 DD HENTRICE R B IRZ2 52 2 e B < FET %, il
Al-Haddad et al. (Solar Phys, 2018), T& % 72z 13D IFR Z3& U, 3 DD HETE LN B RO —HEEEEL
L7e TOFICFRET NbNbNL, force-freeET IV & GSHERDFEREZFMNE RS L 2itAS, KAV MEGS
JIRRDSEENS IFR#EE T, RE TS TORSEN 0ICEERNWT & ThHb, sz, HED IFR Z2iE#
Uiz & EICBE NERER T RIVOEEEH 180&amp;#616168L Fic /s % & 5 AHEIcid GSIER R R & wza%o
WIC, [BlHEAO/NE W IFR OFFICIE. Rl ClT mREED 012755 T & ZIRGE LT D force-free® 7 LI ANE 4 h
EHINZV, Nishimura et al. (2018KF223#40H) DMERT % 0 TRVl Mgz %9 force-free® 7 )LVAVIE LWIEIR

FHIZZBUEEMENDH S, TOFETIE Al-Haddad et al DFEATE 13D IFRICDWT, FICRT7Z2E X ZRGET %,



