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NST Features 

V All reflecting, off-axis Gregory optical 
configuration 

V PM: 1.6 m clear aperture with f/2.4 
V Figuring PM to 16 nm rms 
V Effective focal length: 83.2 m (F/52 at 

Gregorian focus) 
V FOV: 2' in prime focus  
V Wavelength range from 380 nm to 

1.7 µm in Coudé lab with AO 
V PM active thermally controlled 
V  Adaptive optics (AO) 
V Quasi-static telescope alignment 
V Diffraction limited: 0.06@ 500 nm 
ŀƴŘ лΦн Ϫ мΦрс mm with AO 

V WFS, polarization and calibration 
optics immediately before M3 

V Facility-class instruments 



Helium I 10830 Å lines  

V He I triplet: 10829.091, 10830.250, 10830.340 Å (geff = 2.0, 1.75 and 1.25, 
respectively), arising as a transition between the 23P0,1,2 and the 23S1 of He I 

 Excitation mechanism: 

V Ionization (coronal UV and X-ray, collisional) followed by a cascade to 23S1 

V Collisional excitation (>20000 K) from the ground level 11S0 parahelium state 

V sensitive to dynamic phenomena, optically thin  



Chromospheric Obs. with Ha 6563 Å 
and He I 10830 Å Lines 



Photoionization Recombination 
(PR model) 

ÅHe II ionized by flux beyond 228 A, recombination  
cascade produces 304 A, and downward ionize 
He I 
 
ÅPeak emission: He II 1500 Km. He I 1200 Km. 

 
ÅFor collisional excitation of He : so much high T 

material is needed that a high thermal radio 
emission at centimeter would be observed (not 
real) 



Correspondence to EUV 

 

SOHO/EIT  

He I lines are weakened in coronal 
holes 



Dark band  
beneath the emitting 

region 



Problems 

Å1. Strong self-absorption 
in the core of parahelium 
resonance lines 

Å2. Kitt tŜŀƪ όнέύ ǎƘƻǿǎ 
chromospheric network 

Å3. Boundaries of coronal 
holes rather sharp 

Collisional excitation. 



Collisional excitation vs. PR 

Mixed, two-layer formation model: Vincenzo 
(1997)  

ÅT > 20,000K  

        collisional excitation > recombination rate  

 

ÅTransition region                  upper chromosphere 
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Small surges 
 

VStraight or slightly 
curved mass ejections 

VSpeeds :  20-200 km/s  

VLifetime :  10-20 
minutes 

VSmall surges of 
granular scale base: 
precisely pinned  down 
to the photosphere 

Hinode Ca II H broad band filter 

(Courtesy of K. Shibata)  



Speckle reconstruction 

Kiepenheuer-Institute Speckle Interferometry Package (KISIP) 

(Wöger, F. & von der Lühe, O. 2008) 

V          C programming language (core) 

V          Enhanced for parallel processing 



Alignments  

Alignment  with HMI/I data  TiO over He I 10830  



Small surge on Jul 22 2011 

VFull disk AIA 171 Å 

 

VSub-region full-disk 
Ha filtergram 

 

VHe I 10830 Å 
filtergram 

 

VContours (171 Å 
emission) 
 


