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1st GENERATION HANLE EFFECT OBSERVATIONS 

Hyder, C., 1965, Ap., 141, 1374  



1st GENERATION HANLE EFFECT OBSERVATIONS 

Hyder, C., 1965, Ap., 141, 1374  

interpretation 
in terms of the 
Hanle effect 



2nd GENERATION HANLE EFFECT OBSERVATIONS 

Leroy, Ratier, Bommier, 1977, A&A, 54, 811  

Observations at the  
Pic-du-Midi coronagraph: 
- project: the whole cycle XXI 
- accuracy: 10 times better 
  (2 digits) 
- quiescent prominences 

p = 2% 

aperture 5" 

quiescent prominence 
observed on 
19 December 1975 
(beginning of the program) 



THEORY OF THE HANLE EFFECT 

Sahal-Bréchot, Bommier, Leroy, 1977, A&A, 59, 223  

Coherences: 
off-diagonal elements 
of the atomic density matrix 



THE HANLE EFFECT 
a non-linear and anisotropic effect 

• vertical field: 
=> no effect 

• meridian field: 
=> depolarisation 

• parallel (toroidal) field: 
=> depolarisation 
+ rotation of the 
   polarisation durection 



ARE ZEEMAN & HANLE EFFECTS COMPLEMENTARY ? 

Bommier, Sahal-Bréchot, Leroy, 1981, A&A, 100, 231 

not really: 
 
same strengths 
and  
same weaknesses 
 
at limb: 
 
the vertical field 
(Hanle insensitive) 
is the transverse field 
for the Zeeman effect 
 
this would be different 
at disk center 

Hanle solutions 



FIRST EVIDENCE OF THE HORIZONTAL FIELD 

Sahal-Bréchot, Bommier, Leroy, 1977, A&A, 59, 223  

Diagram for the horizontal field 
void at center 

Diagrams for inclined fields 



SECOND EVIDENCE OF THE HORIZONTAL FIELD 

Athay, Querfeld, Smartt, Landi Degl'Innocenti, Bommier, 1983, Solar Phys., 89, 3 

2-line observations: 
the 2 components 
of He I D3 
Stokes II @ SacPeak 

inclination angle 



CONFIRMATION OF THE HORIZONTAL FIELD 

Bommier, Sahal-Bréchot, Leroy, 1986, A&A, 156, 79 

2-line observations: 
He I D3 + Hβ 
at Pic-du-Midi 

field dip model 



+ THE ELECTRON DENSITY 

Bommier, Leroy, Sahal-Bréchot, 1986, A&A, 156, 90 

2-line observations: 
He I D3 + Hβ 
at Pic-du-Midi 

Stehlé, Mazure, Nollez, Feautrier, 1983, A&A 127, 263 

impact 
approximation 

quasistatic 
limit 

From eclipse observations and emission measure, 
Jejcic, Heinzel et al. obtain similar densities 
Jejcic, Heinzel, Zapior, Druckmüller, Gunar, Kotrc, 2013, IAUS300, 420 

5 !109 < Ne <1011  cm"3



THE AMBIGUITY DILEMMA  

Normal or 
Inverse 
Polarity ? 

PolaritéPolarité
NormaleNormale

Protubérance
suspendue
dans le
champ
magnétique

PolaritéPolarité
InverseInverse

Protubérance
suspendue
dans le
champ
magnétique

Kippenhahn & Schlüter-type model: 
Normal Polarity 

Kuperus & Raadu-type model: 
Inverse Polarity 



THE POLAR CROWN PROMINENCES 

Leroy, Bommier, Sahal-Bréchot, 1983, Solar Phys., 83, 135 

vertical gradient 
+ 0.5 G/10,000 km 

first evidence 
of a global organization 



1st AMBIGUITY RESOLUTION 

Bommier, Sahal-Bréchot, Leroy, 1981, A&A, 100, 231 

– the symmetry depends on the scattering angle: 
 • rigorous l.o.s. symmetry at 90° scattering (exact limb) 
 • different symmetry elsewhere 

 
– comparing 2 following days observations 
   permits to eliminate the ghost solution, 
   that changes under solar rotation 
 
– our result on 20 prominences: 
   a large majority of Inverse Polarity Prominences (1980) 



2nd AMBIGUITY RESOLUTION 

Leroy, Bommier, Sahal-Bréchot, 1984, A&A, 131, 33 

satistical analysis 
of the mirror effect 
of the ghost solution, 
assuming a constant 
α angle 

– sample of 256 prominences 
   (medium and low latitude) 
 
– h < 30,000 km and sharp-edged 
   large majority of Normal Polarity 
 
– h > 30,000 km, filamentary or curtain-like 
   large majority of Inverse Polarity 
 
– small angle (25°) between the field 
   and the prominence long axis 
 



CYCLIC  
EVOLUTION 

 
 OF THE 

 
GENERAL  

ORGANIZATION 

Leroy, Bommier,  
Sahal-Bréchot,  
1984, A&A, 131, 33 



3rd AMBIGUITY RESOLUTION 

Landi Degl'Innocenti, Bommier,  
Sahal-Bréchot, 1987, A&A, 186, 335 

optical thickness effect: 
 
comparison of  
an optically thin (He I D3) and 
an optically thick line (Hα) 
 
the scattering geometry 
is different 
(internal radiation and absorption 
for the optically thick line) 
 
=> the symmetry of the solutions 
is different 
 
elimination of the ghost solution 

optically thin 

optically thick 



Bommier, 
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1994,  
 
Solar  
Phys.,  
 
154,  
231 



FINAL SYNOPTIC MAPS 

Ambiguity 
resolution: 
 
Inverse 
& 
Longitudinal 
methods 



323 prominences observed in 1974-1982, ascending phase of cycle XXI 
24 synoptic maps, one example: 



CYCLIC  
EVOLUTION 

 
 OF THE 

 
GENERAL  

ORGANIZATION 

Leroy, Bommier,  
Sahal-Bréchot,  
1984, A&A, 131, 33 



3rd GENERATION HANLE EFFECT OBSERVATIONS 

Casini, Bevilacqua, Lopez Ariste, 2005, ApJ, 622, 1265 

PCA inversion 

Sac Peak 

field strength inclination 



3rd GENERATION HANLE EFFECT OBSERVATIONS 

Schmieder, Kucera, Khniznik, Luna, Lopez-Ariste, Toot, 2013, ApJ, 777, 108 

PCA inversion 

field strength 

azimuth inclination 

prominence 

THEMIS telescope 



3rd GENERATION HANLE EFFECT OBSERVATIONS 

Schmieder, Kucera, Khniznik, Luna, Lopez-Ariste, Toot, 2013, ApJ, 777, 108 

PCA inversion 

THEMIS telescope 



THE HANLE EFFECT 
line sensitivity 

from Sahal-Bréchot, 1981, Space Science Rev. 29, 391 


