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GREGOR and GRIS

GRIS @ 1.5m GREGOR (Tenerife)

GREGOR Infrared Spectrograph (Collados
et al., 2012)

@ attached to 1.5 m GREGOR
telescope (Tenerife)

@ standard Czerny-Turner configuration
@ 1xx1k HgCdTe Rockwell TCM 8600

1000-2300 nm
NAXN=19-10°

Wavelength range:
Spectral resolving power:

FOV: 65 arcsec
Spatial sampling: 0.126 arcsec/pixel !
Zeeman sensitivity: ~107* I,

Spectroscopy: < .1 s cadence

Vector spectro-polarimetry:

< 2 s cadence
o
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Data: He 110830 A N
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Data: He 110830 A

Coronal lllumination - lonization - Recombination (Centeno et al., 2008)
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WPS

Data: He 110830 A
Comparison: High-res until 2013 (PhD thesis: Joshi, 2014)
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Data: He 110830 A Fine Structure in the Chromosphere

GREGOR/GRIS Data & First Results (June 2014) NES’/
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Data: He 110830 A Fine Structure in the Chromosphere

GREGOR/GRIS Data & First Results (June 2014) MIEESH!
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Data: He 110830 A Fine Structure in the Chromosphere s
MPS

GREGOR/GRIS Data & First Results (June 2014) )
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Data: He 110830 A Fine Structure in the Chromosphere

GREGOR/GRIS Data & First Results (June 2014) UPS )
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Data: He 110830 A Fine Structure in the Chromosphere

GREGOR/GRIS Data & First Results (June 2014)
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Data: Fe1 15650 A Quiet Sun Magnetism

Scan of pore with quiet sun region (2014-Sep-08)
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@ exp. time: 1 s/pixel and mod. state
@ noise level (unbinned): 5-107* I

@ )\/AX > 150000, 40 mA sampling

@ spatial resolution: 0735 (close to
diff. limit), sampling: 0”126
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Data: Fe1 15650 A Quiet Sun Magnetism

Scan of pore with quiet sun region (2014-Sep-08)
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Data: Fe1 15650 A Quiet Sun Magnetism

Very quiet sun region (2014-Sep-08) MIPS
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Data: Fe1 15650 A Quiet Sun Magnetism

Very quiet sun region (2014-Sep-08)
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Data: Fe1 15650 A Quiet Sun Magnetism

Very quiet sun region (2014-Sep-08)
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Survival of IG lanes or granules?
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Data: Fe1 15650 A Quiet Sun Magnetism

Very quiet sun region (2014-Sep-08)

Tot. Pol > 3o )

55 3.0 e 55}
i 150
50
50 25 50f 50
2 B = 100 7
) = 0 © c s (7} £
S, — iy i k=R =
< 45 200 45 450" ]
j 50
40 15 40 iy ¥, BN 40p -
éi . |nﬁqij et :
3507 wlalllac ' M10 35kt Ml 5 35 i T Mo b i &
2 4 6 8 10 12 14 2 4 6 8 10 12 14 2 4 6 8 10 12 14 2 4 6 8 10 12 14
x [arcsec] X [arcsec] X [arcsec] X [arcsec]
Mainly granules!
... and some IG lanes

10/24



Data: Fe1 15650 A Quiet Sun Magnetism

Stokes Profiles: Granule (TP) > 3o PSS )
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Data: Fe1 15650 A Quiet Sun Magnetism 2N
Histogram: Magnetic Field Strength (Very quiet region, 40-50 Mx cm~2) =

Magnetic Field, All Pixels Magnetic Field, TP >@&
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Data: Fe 1 15650 A
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Quiet Sun Magnetism

Histogram: Magnetic Field Inclination (Very quiet region, 40-50 Mx cm—2)
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Data: Fe1 15650 A Quiet Sun Magnetism
2D-Histogram: B vs. v (Very quiet region, 40-50 Mx cm~2) Lju
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Data: Fe1 15650 A Quiet Sun Magnetism

2D-Histogram: B vs. v (Very quiet region, 40-50 Mx cm~—2) PSS )
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Data: Fe1 15650 A Quiet Sun Magnetism

2D-Histogram: B vs. v (Very quiet region, 40-50 Mx cm~—2) PSS )
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Data: Fe1 15650 A Quiet Sun Magnetism

Search for kilo-Gauss fields WMIPS
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Data: Fe1 15650 A Quiet Sun Magnetism
Search for kilo-Gauss fields
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Data: Fe1 15650 A Quiet Sun Magnetism

Search for kilo-Gauss fields WMIPS
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Data: Fe1 15650 A Quiet Sun Magnetism
Search for kilo-Gauss fields
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Data: Fe1 15650 A Quiet Sun Magnetism 2N

Histogram: Magnetic Field Strength (QS + network fields, ~150 Mx cm—2) ;a
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Data: Fe1 15650 A Quiet Sun Magnetism N
i ic Fi i =
Histogram: Magnetic Field Strength (QS + network fields, ~150 Mx cm~2) T
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Data: Fe 1 15650 A

number of pixels

Quiet Sun Magnetism

Histogram: Magnetic Field Inclination (QS + network fields, ~150 Mx cm~2)
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Data: Fe 1 15650 A
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Quiet Sun Magnetism

Histogram: Magnetic Field Inclination (QS + network fields, ~150 Mx cm~2)
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Data: Fe1 15650 A Quiet Sun Magnetism
2D-Histogram: B vs. v (QS + network fields, ~150 Mxcm—2) MIES |
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Data: Fe1 15650 A Quiet Sun Magnetism
2D-Histogram: B vs. v (QS + network fields, ~150 Mx cm~2) w
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Data: Fe1 15650 A Quiet Sun Magnetism
2D-Histogram: B vs. v (QS + network fields, ~150 Mxcm—2) MIES |
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Data: Fe1 15650 A Quiet Sun Magnetism
Comparison: Asensio Ramos & Martinez Gonzalez (2014) <!!! ,\;Ly
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Data: Fe1 15650 A Quiet Sun Magnetism
Comparison: Danilovic et al. (in preparation) <!!!§ )
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Data: Fe1 15650 A Quiet Sun Magnetism

SN
Quiet Sun & Network: Summary PSS D

Quiet Sun & Network Fields: two distinct populations

@ very quiet-Sun region
@ dominated by 10-150 G fields
@ prevalent horizontal
@ previous studies (Hinode): 10-50 G
@ quiet-Sun regions with network
@ same distribution as very quiet Sun
@ + mainly vertical, > 1 kG fields

In-between bins sparsely populated (few hG fields and intermediate inclinations)

ot



Data: Fe1 15650 A Quiet Sun Magnetism

Quiet Sun & Network: Summary

Quiet Sun & Network Fields: two distinct populations

WPS

@ very quiet-Sun region
@ dominated by 10-150 G fields
@ prevalent horizontal
@ previous studies (Hinode): 10-50 G
@ quiet-Sun regions with network
@ same distribution as very quiet Sun
@ + mainly vertical, > 1 kG fields

In-between bins sparsely populated (few hG fields and intermediate inclinations)

ot

@ improve inversion technique (HeLIx™ — SPINOR)

@ investigate Fe | 1.56 um line properties

@ observations: u = 1, larger FOV (statistics, both network polarities)
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GRIS - Outlook 2015 Instrumental improvements

;
GREGOR/GRIS improvements planned for 2015 MIES )

2015 improvements @ GREGOR

@ derotator
— allows for longer scans

@ Ag recoating

— increases photon flux x2
@ alignment

— decreases beam wobble
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GRIS - Outlook 2015 Instrumental improvements

GREGOR/GRIS improvements planned for 2015 MESA!

2015 improvements @ GREGOR

@ derotator
— allows for longer scans

@ Ag recoating
— increases photon flux x2

@ alignment
— decreases beam wobble

@ diffraction limited performance 1-2.2 um

@ scans with high S/N at all activity levels
@ off-limb prominence / spicule observations
@ wave studies: fixed-slit time series
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GRIS - Outlook 2015 Instrumental improvements 7N
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He | Formation 2N
The He | atom (Centeno et al., 2008)

PARA-HELIUM ORTHO-HELIUM




He | Formation

Coronal lllumination - lonization - Recombination (Centeno et al., 2008)
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He | Formation N
He | — What can be observed?



He | Formation

He | — Formation Height

prominence

hot loop

Avrett et al. (1994)



He | Formation _
He | — Formation Height

prominence

Avrett et al. (1994) |
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Spectral Region

GRIS@©@1.083um: Spectral region
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Spectral Region

GRIS@1.56um: Spectral region
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Spectral Region 2N

GRIS®@1.56:m: Spectral region

x=163 y=214, PRO
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