
Hα 
∆λ = + 1.2 Å         line center         ∆λ = – 1.2 Å 

Ca II 8542 Å 
∆λ = + 0.6 Å         line center         ∆λ = – 0.6 Å 

reconstructed = profile computed from cloud model  
                          parameters 
reference = spatial average over full FoV    



Hα 
∆λ = – 1.2 Å 



Ca II 8542 Å 
∆λ = – 0.6 Å 

Correlations of the parameters 
S   τ0   ∆λD   vLOS 

bi-directional flow? 



Hα 
∆λ = – 1.2 Å 

Ca II 8542 Å         
∆λ = – 0.6 Å 

Source function   S 

Hα - S increases from the jet core towards its outer limits from S ≈ 0.2 to S ≥ 0.3 
 - prominent peak in the histogram at S ≈ 0.23  

Ca II 8542 Å   - S increases from the jet core towards its outer limits from S ≈ 0.25 to 0.45  
 - the histogram suggests flat distribution of S  



Hα 
∆λ = – 1.2 Å 

Ca II 8542 Å         
∆λ = – 0.6 Å 

Line center optical thickness   τ0 

Hα   - τ0 decreases from the jet core towards its outer limits from τ0 ≈ 0.8 to 0.5   

Ca II 8542 Å  - τ0 decreases from the jet core towards its outer limits from τ0 ≈ 1.2 to 0.5 
 

Can be the jet considered as optically thin?  



Hα 
∆λ = – 1.2 Å 

Ca II 8542 Å         
∆λ = – 0.6 Å 

Doppler width   ∆λD 

Single-peak distribution of ∆λD for Hα but double-peak distribution for Ca II 8542 Å. 
 
The first peak at 8 kms-1 suggests very cold jet plasma and/or very small non-thermal broadening. 



Hα 
∆λ = – 1.2 Å 

Ca II 8542 Å         
∆λ = – 0.6 Å 

Doppler velocity   vLOS 

Larger vLOS measured in Hα than in Ca II 8542 Å. 

Ca II 8542 Å  - signature of bi-directional flow 
 - sharp boundary between up- and downflows   
  



    yellow = Hα, blue = Ca II 8542 Å 
 
• lengths and lifetimes of 40 jets prepared for spectral inversion 
• measured by CRISPEX graphical tool (Vissers & Rouppe van der Voort 2012) 

Medians Length   Lifetime   

Hα 3540 km 81 s 

Ca II 8542 Å 2700 km 80 s 











General uncertainty of the Hα and Ca II 8542 Å line profiles 
intensities, most likely due to global oscillation modes, is about ±2%.  









• the new version of the modified cloud model by Liu & Ding (2001) was applied to infer parameters of 
chromospheric jet observed simultaneously in the Hα and Ca II 8542 

• the source functions of Hα and Ca II 8542 Å increase from the jet core towards its outer limits 

• the line center optical thicknesses of Hα and Ca II 8542 Å decrease from the jet core outwards 

• the jet is optically thicker in Ca II 8542 Å (τ0 ≈ 0.82) than in Hα  (τ0  ≈ 0.7) 

• the jet shows single-peak distribution of the Doppler width ∆λD for Hα but double-peak distribution  
for Ca II 8542 Å. 

•  larger Doppler velocity vLOS  measured in Hα than in Ca II 8542 Å 

•  signature of bi-directional flow  in Ca II 8542 Å Doppler velocity 
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