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Required energy input Quiet Sun
(Withbroe & Noves 1977) [erg cm™ s7']
Corona 3x10°
Chromosphere 4x10°
Magnetic energy flux of 2x 106 (Ishikawa & Tsuneta 2009)
THMFs | x 106 ~2x 10’ (Martinez Gonzalez et al. 2010)
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CLASP l
(Ly-alpha)
At~100 sec
ALMA (Va~10km/s)
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Chromospherlc Lyman Alpha
Spectro-Polarimeter (CLASP)
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CLASP success criteria

|. The first detection of the linear
polarization due to atomic polarization in
Ly-alpha

2. The first detection of the Hanle effect in
Ly-alpha

3. To infer magnetic fields in the upper
chromosphere and transition region
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Zeeman vs. Hanle
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Calculation of Hanle Rotation of

quantization axis
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*Based on Dr. Kano’s presentation in 3rd CLASP lecture



Calculation of Hanle Rotation of

quantization axis
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*Based on Dr. Kano’s presentation in 3rd CLASP lecture



Calculation of Hanle Rotationof  Quantum

quantization axis theory
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*Based on Dr. Kano’s presentation in 3rd CLASP lecture



Calculation of Hanle Rotationof  Quantum

quantization axis theory
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® Atomic polarization

® Atomic coherency

® Hanle effect



® Atomic polarization

® Atomic coherency

® Hanle effect

% Conservation of angular momentum

% Rotation of quantization axis



Importance of choice
of quantization axis

® Rotation of quantization axes

Radiation field
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J : total angular momentum

J=O' | transition m : magnetic quantum number Exam P I e

=1, m=1> []=1,m=0> [|=I,m=-1>

1 1
[ ]

J=0,m=0>



J : total angular momentum

J=O- | transition m : magnetic quantum number EXam P I e

J=1,m=1> [J=I,m=0> [J=I,m=-

o B B
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J=0,m=0>

Radiation field Limb observation
yA

I
Magnetic field
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Atomic polarization

Selective excitation (population imbalance)

due to non-uniform radiation field
=1, m=1> [|=1,m=0> [J=I,m=-1> =1, m=1> [|=1,m=0> [J=I,m=-1>
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conservation
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Atomic coherency

After the rotation of quantization axis, the new basis (|1’,1’>, [, 0’>,

|’, -1’>) can be expressed by linear combination of original basis.
p Y &
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De-excitation (B=0)
® Maintain atomic coherency
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De-excitation (Strong B)

® Coherency is removed.

|Jlml>|JII:m|0>|JIIfII> |J|:mll>u||:m|0>ulm—l>
R No |1 0’>—»\0’ 0> }}l
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Q (rel. units)
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Radiation field

Limb observation

B Magnetic field
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Radiation field Limb observation

B Magnetic field
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Atomic polarization &

HanleX1R D X & 37)
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Spherical
Telescope Slitjaw Off-axis parabolic Constant-Line-Space Spectrograph
Slitjaw Camera camera mirror Grating Camera
Secondary Mimror Primary Mirror
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CLASP specification
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CLASP target

slit-jaw (5277x527") slit (400”)
o #7AIFAIE : atomic
polarization D K & 12 K57
) Ls(u=0.3)

® primary target : 5Hi= pe Ik
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CLASP vs.ALMA
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CLASP vs.ALMA
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CLASP vs.ALMA

" Ny s The average quiet-Sun temperature
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