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Vertical threads in the quiescent 
prominence observed by SOT in Hα
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Observed profiles – asymmetries of Lyβ sometimes opposite to those of Lyα 



  



  

synthetic profiles

profiles observed by SUMER
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Models used for one thread of 
multithread model

the LOS velocities from interval between -10 and 10 km/s



  



  



  



  



  



  

Prominence observations of 
April the 26, 2007

CDS observations
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MSDP Hα observations

SUMER observations



  

MSDP Hα  observations



  

The multi-thread model at 
different view angles



  

Lα, µ=1.0 Lα, µ=0.866

Lα, µ=0.5 Lα, µ=0



  

Lβ, µ=1.0 Lβ, µ=0.866

Lβ, µ=0.5 Lβ, µ=0



  



  

Comparison of the synthetic Lyman line profiles 
of MODEL1 for µ=0 with the observations

1.5-times higher synthetic
intensities than observed 

3-times higher synthetic
intensities than observed 

5-times higher synthetic
intensities than observed 

4×10-10 erg/cm2/s/sr/Hz
6×10-10

1×10-10 erg/cm2/s/sr/Hz
3×10-10

4×10-11 erg/cm2/s/sr/Hz
2×10-10
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Lα, µ=1.0 Lα, µ=0.866

Lα, µ=0.5 Lα, µ=0



  

Lβ, µ=1.0 Lβ, µ=0.866

Lβ, µ=0.5 Lβ, µ=0

1



  

1

Lγ, µ=1.0 Lγ, µ=0.866

Lγ, µ=0.5 Lγ, µ=0



  

Comparison of the synthetic Lyman line profiles of 
MODEL Ax1 for µ=0.5 with the observations
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Comparison of the synthetic Hα profiles of 
MODEL Ax1 for µ=0.5 with the observations

MSDP Hα  observations

calculated profilescalculated profiles



  

Comparison of the synthetic Hα profiles of 
MODEL Ax1 for µ=0.5 with the observations

MSDP Hα  observations



  

Comparison of the synthetic Hα profiles of 
MODEL Ax1 for µ=0.5 with the observations

MSDP Hα  observations

calculated profilescalculated profiles



  

Comparison of the synthetic Hα profiles of 
MODEL Ax1 for µ=0.5 with the observations

MSDP HMSDP Hαα  observations observations

calculated profilescalculated profiles



  

Prominence observations of 
May the 18, 2005

CDS CDS 
observationsobservations

SUMER SUMER 
observationsobservations

Lyα Lyβ Lyγ Lyδ Ly5 Ly6



  

searching for model 
according 3 criterion:

- visual comparison
- the  smallest χ2   bet-
    ween observed and
   assigned synth. pro-
   files
- percentage of assig- 
   ned synthetic profi-
   les from all calcula-
   ted 



  

Model1_8000_Mo8.5E-5_Bxo7_po2E-2

temperature plasma density

similar plasma properties also for Mo9.5E-5_9000_Bxo6_po2.5E-2



  

temperature plasma density

Model_A4_Mo4E-6_po0.03



  



  



  



  



  

very low sensitivity to µ 
from interval 0.5 – 1 !!!! 



  

very low sensitivity to µ 
from interval 0.5 – 1 !!!! 



  

similar also for higher Lyman lines 



  

very low sensitivity to µ 
from interval 0.5 – 1 !!!! 

similar as Lyβ also for higher Lyman lines 



  

Models of one thread close to MODEL1 used in model of prominence  fine 
structure are suitable for modelling of prominences with majority of 
reversed profiles of Lyβ – Lyδ (prominences of 25 May and 18 May 
 2005 ):

ConclusionsConclusions

Purely emissive profiles of the lines Lβ – Lδ observed at theprominen-ce 
on 26 April 2007, are due to lower column mass not due magn. field 
orientation: purely emissive profiles calculated using the MODEL1 with 
Mo=1.1×10-4 g cm-2 for one thread, occurs at µ almost equal to 0 only 
(below 0.009 for Lβ,  below 0.052 for Lγ and below 0.017 for Lδ)  ⇒ very 
low probability to observe the prominence with magnetic field oriented 
almost or even strictly to the observer. Synthetic profiles of Lβ – 
Lδ computed using MODEL1 at µ=0 are 2 – 4  times higher than the 
observed ones Using the model Ax1 with Mo=1×10-5 g cm-2, purely 
emissive profiles can be obtained even at µ=0.5 or lower. These synthetic 
profiles resemble better observed profiles.



  

Conclusions – continuationConclusions – continuation
There is problem with values of reversal depth in modelling  the Lyman 
line profiles – intensities at the reversals are OK, but peaks of synthetic 
profiles are higher. Including the effect of mutual irradiations of threads 
made the problem even worse. Even after improvements of the multi- 
thread model (numerics, using atlas spectrum of BG radiation for IR lines)
the problem still persists mainly for the Lyα line

Assuming that optical thickness at the Hα center is around unity, intensity 
in the linecenter can be used to estimate number of the threads in the 
observed are of the prominence.

By comparison of histograms of some properties of the observed profiles 
with those of synthetic profiles by the 18 May prominence it can be seen 
that models close to MODEL1 cannot explain their behaviour completely 
and that presence of low density threads are also needed.

Question of whether there is one general prominence-corona transition 
region (PCTR) or each thread has its own or both exist still open – it is to 
be solved with applying threads with different plasma conditions in the 
multithread model  
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