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IRIS Orbit: nearly always daylight
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IRIS Data: iris.Imsal.com

INTERFACE REGION IMAGING SPECTROGRAPH

Help
IRIS DATA SEARCH o e - ' Export SSW
X
<< < > >> << < > >> . I
Start End A Time Goal OBSDesc. XY RX RY
2014-02-15T00:00 2015-02-12T00:00
2015-01-25 flare watch Very large . . "
min SJI mal ¥ 20:33-21:15 AR12268 sitand-stare o220 07 175
POV 2015-01-25 flare watch Very large 583" -126° 0" 175"
FOVY 21:51-22:53 AR12268 sit-and-stare '
EdenLe 2015-01-25 flare watch Very large
23:29-00:30 -569"-126" 0" 175"
1330 +1d AR12268 sit-and-stare
1400
2015-01-26 flare watch Very large " i N
2798 01:06-02:08 AR12268 sitand-stare 000127 0" 178
2832 2015-01-26 fl tch Very |
-01- are watcl ery large
-550"-127 0" 175"
02:44-03:45 AR12268 it-and-stal '
Target sit-and-stare
XCEN 2015-01-26 flare watch Very large g _10ad o "
04:21-05:20 AR12268 sit-and-stare 88°-A24) O 175
YCEN
2015-01-26 A1: throughput Large coarse S . Y
Radlus_ 05:59-06:17 monitoring, QS 64-step raster 106,25 121 118
OBSID:
Fine focus 2832
Target : 4 )
g 201501-26 (s calibration 1330, 2796, 1400; 113"-128" 0" 180"
07:37-07:54
return to -131
2015-01-26 flare watch Very large N . "
09:14-10:15 AR12268 sitand-stare 02010 00 175

end Observations found (green=FOV
of slitjaws, red=FOV of raster)
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IRIS Documentation

INTERFACE REGION IMAGING SPECTROGRAPH

-
Home
Online guide to IRIS data analysis [NEW] IRIS mission/instrument paper
Operations/Planning Data Analysis
ITN 1 - IRIS Operations Overview ITN 26 - User Guide To Data Analysis
ITN 2 - Manual for Table Creator ITN 27 - Quicklook Tools Manual
ITN 3 - Manual for Timeline Tool ITN 28 - IRIS IDL Data Structure
ITN 4 - Manual for Synthetic Observations Tool ITN 29 - Deconvolution Approach
ITN 5 - Operations Under Roll Conditions ITN 30 - 60 Day Observing Plan
ITN 6 - AEC Operations ITN 31 - IRIS science planning: tables, linelists, targets
ITN 7 - Compression Approach SolarSoft Tree and UVSP Database
ITN 8 - Checklist for IRIS planner Data analysis tutorial at AAS 2014
ITN 9 - Periodic Calibration Activities List of Flares observed with IRIS
Data Flow Numerical Modeling
ITN 10 - General Approach to Data Flow and Archiving ITN 33 - General Overview of Numerical Simulations
ITN 11 - Definition of Data Levels ITN 34 - Numerical Simulations Quicklook Tools
ITN 12 - Definition of Keywords ITN 35 - Numerical Simulations Synthetic Observables
ITN 13 - VSO and IRIS ITN 36 - RH 1.5 D Manual
Level 2 keywords ITN 37 - How to Derive Physical Information from Mg II h/k
Calibration IRIS Technical Notes List (ITN)
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IRIS Tlmﬁ'nes

2015 02 13_04:16:38

102

SLEH nl1=124, m2=

+ﬂ 04 34 37 oBS 3800006096, Very large dense raster 131.7x1,

2015.02.13_06:02:34
+0 06:03:22 SLEW n1=201, m2=45

+0 06:11:57 0BS 3800006096 Very large dense raster 131.7x1,

2015.02.13_07:38:32
+0 07:40:52

station ?g?s, duration=289s, roll=0, SVALBARD (S5G22)
T=2288s (2288sx1 rpts)

station pass, durution-38|s, roll=0, ALASKA (AS3) —————

T=2288s (2288sx1 rpts)

station pass, durutlon—Zsls, roll=0, ALASKA (AS3)

SLEW nl1=137, m2=8

+0 07:49:38 0BS 3882010]94 Large coarse 64-step raster 126, T=1084s (1084sx1 rpts)

+0 09:1

:12

SLEHW nl1=47, m2=188

+0 09:26:55 0BS 3820254089, Very large coarse

2015.02.13_10:36:43 station pass, duration=24
+0 10:55:52

+0

+0
+0

+0
+0

+0
+0

:03:53

:12:32
:21:09

:33:12
:41:49

:37:52
:45:53

2015.02.13_13:57:20

SLEHW n1=198, m2=64
ROLL ungle—9ﬂ.ﬂ

SLEH nl1=191, m2=234
0BS 3820258087 Very large sparse

SLEW ml1=191, m2=234
OBS 3820258087, Very large sparse 16-step raste,

SLEH n1=198, n2=64

T=3315s (151sx22 rpts)

ROLL angle=0.0

2015.02.13714:00:46 station pass, duration=273s, roll=0, -
+g }i::g:g% SLEW m1=93, m2=174 —
+ :19:

2015.02. 13 15: 45 49

+0 16:11:

+0 16:19: 58 OBS 3820260081

2015.02.13_17:21:52

+0 17:52:32 SLEW nl1=93, =172
+0 18:01:28 o0BS 3320260031 Very large coarse 8-step raster, T=2624s (131s5x20 rpts)

0BS 3820258089, Very large coarse 16-step raste,

SLEW n1=179

station pass, duration=121s, roll=0, ALASKA (AS3)
EASKE(RST)

T=4069s (151sx27 rpts)

L\

stutlon pass, duration=184s, roll=0, SVALBARD (SG22)

2=87 —
Very large coarse 8-step raster, T=2755s (131sx21 rpts) ———_]

station pass, duration=350s, roll=0, SVALBARD (SG22)

2015.02.13_19:00:52 station pass, duration=232s, roll=0, SVALBARD (S5G22)

+0 19:30:34 SLEW nl=41,

=180
+0 19:39:23 o0BS 3320258068 Large sparse 4-step raster 3x12, T=2618s (37sx70 rpts) ——

SLEW n1=39,

_20:35:53 station pass, duration=77s, roll=0, SVALBARD (SG22)
—20:39:00 stutlun pass, duration=255s, roll=0, SVALBARD (S5G22)

177
OBS 3320258068 Large sparse 4-step raster 3x12, T=2805s (37sx75 rpts)

2015.02.13_22:14:37 station pass, duration=209s, roll=0, SYALBARD (S5G22)

+0 22:42: 32 SLEW nl=125, n2=182

20

21

22

UTC "™~ FOCUS P0S=-140
ense ruster of AR 12280, target=AR12280
LEW_947 -

utc

UTC ——pense raster Uf AR 12282, target=AR12282

SLEH -217_28
uTc
1: throughput monitoring, target=QS
~SLEW_125_-46
uTc
uTc
=—HMonitoring flares at AR 12282, target=AR12282
“SLEW_-192_283
uTc

_~SLEH_0_0
urc 011=90.0

OLL_90
\§?Mnnituring eruptions at AR 12280, target=AR12280
SLEW_933_-167

utc

=—Monitoring eruptions at AR 12280, target=AR12280
‘SLEN 933_-167
utc

Fol1=0:0

0

urc §t‘;ou_u
“-on-disk prominence, target=FI
LEW_512_-351

uTc
uTc
~-on-disk proninence (deep exp), target=FI
“SLEW_528_-363
uTc

uTC ~on-disk prominence (deep exp), target=FI
“SLEMW_520_-379

utc

onitoring flares at AR 12282, target=AR12282
LEH_-126_298

utc

uTC <:TMD"1t°géng flares at AR 12282, target=AR12282
LEW_—

utc



Automatic Exposure Control (AEC)

2015 UZ 13 _04:16:38 station pass, duration=289s, roll=0, SVALBARD (S5G22)
SLEH nl1=124, m2=181
+U 04 34 37 0BS 3800006096, Very large dense raster 131.7x1, T=2288s (2288sx1 rpts)*"’F"P

04

2015.02.13_06:02:34 station pass, duration= 38Is, roll=0, ALASKA (AS3
+0 06:03:22 SLEW n1=201, n2=45
+0 06:11:57 O0BS 3800006096 Very large dense raster 131.7x1, T=2288s (2288sx1 rpts)

2015.02.13_07:38:32 station pass, duration=281s, roll=0, ALASKA (AS3)
+0 07:40:52 SLEW nl=137, n2=8 o
+0 07:49:38 o0BS 3882010!94 Large coarse 64-step raster 126, T=1084s (1084sx1 rpts)

+0 09:18:12 SLEW nl=47, m2=188
+0 09:26:55 o0BS 3820254089, Very large coarse 16-step raste, T=2774s (54sx51 rpts) —— =

2015.02.13_10:36:43 station pass, duration=245s, roll=0, HALLOPS (WPS)
+0 10:55:52 SLEW nl1=198, m2=64 e
+0 11:03:53 ROLL angle=90.0

UTC "™~ FOCUS POS=-14
ense raster uf AR 12280, target=AR12280
LEW_947 -

utc

UTC —pense raster Df AR 12282, target=AR12282
"SLEW_-217_28

uTtc

~al: throughput monitoring, target=QS
T-SLEM_125_-46
utc

utc

=—Honitoring flures at AR 12282, target=AR12282
“SLEW_-192_28

uTc

_~SLEW_0_0
UTC rol1=90.0

Exposure time decreases if AEC enabled and histogram

has n pixels above a threshold

requires 1330 SJI for FUV spectra
requires 2796 SJI for NUV spectra
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IRIS Spectral line selection: linelists

FON: 2749320, CRS:00025, FUV, sumsptrl: 8 , sumspat: 4

2000 5000 4000

. 0O 1000
red boxes: regions that are saved

FSN: 2749319, CRS:00022, NUV, sumsptrl: 8 , sumspat: 4

1000 1 L "}““!.; it Full readout
i i b o8
300
NUV PR not used often
Ll L due to telemetry

(LEVEI 0: 7\- 400 ] k \‘ t \ 1 \# it ;
ﬂipped!) 200 :*: I 1 HjEs
{
|

0

0 500 1000 1500 2000
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IRIS Spectral line selection: 5 linelists

FSN: 2749520, CRS:0058106, FUV, sumsptrl: 8 |, sumspat: 4

. 0 1000 2000 5000 4000
red boxes: regions that are saved

FSN: 2749319, CR5:00520, NUV, sumsptrl: 8 , sumspat: 4

1000 4 AL
e |
300 '
i
e i B . .
400 ]‘ | :k'{ ' “‘ ‘x]‘ ; " “1‘\5“:,* ‘ " B o IIneIISt
10 1D R o
ZOO ‘ }t‘ } | l | [ |H
Hi |
O _—
0 500 1000 1500 2000
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IRIS Spectral line selection: 5 linelists

FSN: 2749520, CRS:005820, FUV, sumsptrl: 8, sumspat: 4
1000
800

FUV ~ ©%

400

00
0

.0 1000 2000 5000 4000
red boxes: regions that are saved

FSN: 2749319, CRS:00522, NUV, sumsptrl: 8, sumspat: 4
1000 \l A 1" ‘

300

NUV 600 4 x ‘\ ‘ L 1%?'{‘2 1-} “ FIare
LalLl r\b UL linelist

400

200 —JHEHE

R

0
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IRIS Level 2

- Level 1: only flipped, nearly raw data.
- Level 1.5 =level 1 +iris_prep
i.e. dark, flat, spikes, geometry, wavelength, alignment

- Level 2 = Level 1.5, saved in a better format
i.e. calibrated data, download as compressed fits files

- Level 3 =same as level 2, but for Crispex

- things to know:

no absolute radiometric calibration (to erg/s/cm”2/sr/A)

line ratios require dividing by the effective area (iris_get_response)
sometimes the orbital velocity is not corrected for (for older data)
one can use photospheric lines to check wavelength calibration
coalignment between SJI and FUV and NUV: fiducials

YVVYVVY
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Absolute calibration

2.1.1. IRIS Absolute Calibration

We convert the measured counts per second into ab-
solute units {erg s~ ' em ™2 sr™' A™') by applying the
pre-launch calibration developed by J. P. Wuelser and see also TN 24
H. Tian. It converts the measured intensity I, ((DN/s])
into absolute intensity I,;, by

IJ'_H - vl r [1 |
/\ 111’ sa’ Correctlon factor to convert [DN/s] to phys. units
2.3x10* Valid for: 2013 o7 18 wnth 737 5 km/arcsec
DN/S 2.2x10* : :
2.1x10*
2.0x10*
18 = photons/DN for 1 9x10*
NUV (SG and SJI). a0tk | |
4 = FUV SG 2790 2800 2810 2820 2830
H"H Effective area NUV
12 = FUV SJI lrls_get_response.proo 3 : ] :
0.20

. . ‘ 0.19
varies during o018

the year (Earth- o7
Sun distance) o0

2790 2800 2810 2820 2830

n w University of Applied Sciences and Arts . .
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Absolute callbratlon degradatlon since launch

FUV SG CII

|H||I||I||II|II||I|II

IlIIIIIII|HIIlIIII|HIHIIH|HII\IIH|HIHIHI|HIHIHI

b
z L
]

Feb May Aug
Start Time (18—Jul—13 00:00:00)

FUV SG — Silv
T

IIIIIIIII|IIIIIIIII|III\IHH|IIIIIIIII

p
c
=4

Feb May
Start Time (18—Jul—13 00:00:00)

NUY SG — (datap95—100)/2/exp , (datamedn—100)/exp
T T T T T T T T T

40T

0 Y

20

||||||||||||I [ IlII]IlI

IIIIIIIII|IIIIIIlII‘IIIIIIIII'IIIIIIIII

b3
z -
[t}

Feb May
Start Time (18—Jul—13 00:00:00)

daily quiet Sun measurements
to create these plots.

Decrease is significant.
NUV increased!
Annealing in late 2014 (not

plotted) led to improvements
in FUV.

Courtesy of JP Wuelser
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Orbital velocity

spacecraft velocity and thermal effects, generally at 97-min periods

should be corrected in May 2014 pipeline. Pipeline is
listed in header

IDL> help,hdr,/str
*% Structure <2a2B8a@8>, 405 tags, length=4336, data length=4276, refs=1:

SIMPLE INT 1

BITPIX LONG 16

NAXIS LONG )

EXTEND INT 1

DATE STRING '2013-11-02'

TELESCOP STRING 'IRIS'

INSTRUME STRING 'SPEC'

DATA_LEV DOUBLE 2.0000000

LVL_NUM DOUBLE 2.0000000
2> VER_RF2 STRING 'L12-2013-10-30'

DATE_RF2 STRING '2013-11-02T04:44:57.426"

DATA_SRC DOUBLE 1.5000000

use Nil 279.9474 nm (NUV) and O | 135.560 nm (FUV) for calibration

iris_orbitvar_corr_I2 .pro

n w University of Applied Sciences and Arts . .
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Orbital veloc

000 x| IDL 0

ty

Data from
130901

2004

lost frames

lines “curved”

white line=reference
n w University of Applied Sciencesand“ﬂe that I drew
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Co-alignment: Fiducials

\| Z3display X/ IDL O

il

e Lﬂ;.l._ P j

il M

";n /’c
¥ =,
y
7
s i,

.

-

)
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Co-alighment

X/ IDLO

Horizontal black lines. Harder to see in FUV
N DO et Sagneesand Arts Lucia Kleint, Feb 19, 2015



Alignment with AIA

IRIS often has a ~0.5 deg
roll compared to AIA
(variable)

Sometimes the alighment
is ok, sometimes it requires
roll & few arcsec shift

n University of Applied Sciences and Arts . .
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Reading data

IDL> iris_xfiles ;Quicklook, basic Gaussian fitting
IDL> read_iris_I2,’file.fits’,hdr,data,[wave=‘Mg’]

IDL-Objects -> see online documentation

Need more than 8 GB RAM in most cases (not for this example)

Upgrade solarsoft:
IDL> ssw_upgrade,/iris,/loud,/spawn[,/use_pass]

n University of Applied Sciences and Arts . .
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iris_xfiles (requires iris and eis in ssw

nw

e O O

X/ Iris_Xfiles - QL Control Window

B -
\ EIS

Select data source

4 IRIS ~ EIS/CCSDS < EIS/FITS s EIS/HK

Start/Stop for file search, Time Units: [D]D-MON-[YRIYR HH:MM:SS[,MS]

Start Time: |;>1?-Jun-13 18114305

Stop Time: IPS—Feb-ZOlS 039:18:01

Last 5 days | pacent time-uindows 17-Jun-2013 - 25-Feb-2015 —

Up until nowl

-1 ignore times (only if no tree structure)

Set search filter |§ris

Search Pattern: local _4|

12*

Start Searchl Stop Searchl

Search Directory I?Users/kleintl/Data/work/irisdata/

Changel

STARTOBS
2013-09-01T16:09:35, 000
2013-10-11723:54:43,000
2014-01-28T07:30:21,810
2014-03-29T14:09:38,830
2014-10-26T13:12:25,760

OBSID
4000255147
3880013646
3860259280
3860258481
3824005253

0BS_DESC

Medium sit-and-stare 0,3"x60" 1s C II Si IV Mg IT h

Very large dense raster 131,7x175 400s Si IY Deep x 30

Large coarse 8-step raster 14x120 8s C II  Si IY Deep x 8 FUV spe
Very large coarse 8-step raster 14x175 8s Si IV Mg II h

Large sit-and-stare 0,3x120 1s C II

Si IY Deep x 2 SJI cadence

HCEN
-119.8
-152,0
-917.0

430,0
525.9

YCEN SAT_ROT

67.3 0,0
-287.1 0,0
-192.,5 -0,0

281.7 -0,0
-300,0 55,0

9

Confirm selectionl

INUTLHIVVUOLUT T wvvilzuTidniu

Print filename to console

/Users/kleintl/Dataswork/irisdata/iris_12_20141026_151601_3880356995_SJI_2832_t000,fits
flsers/kleintl/Dataswork/irisdatasiris_12_20141026_151601_3880356995_raster_t000_r00000,fits

Show 0OBS tablesl

LULCIU NI T U Y, oL



Reading data

Example raster:

read_iris_12,path+'iris_12_20141026_151601_3880356995_S]I_2832_t000.fits',sjihdr,sjidata
read_iris_12,path+"'iris_12_20141026_151601_3880356995_raster_t000_r00000.fits',hdr,data,wave="5S1 IV’
read_iris_12,path+'iris_12_20141026_151601_3880356995_raster_t000_r00000.fits',hdr2,data2,wave="Mg’

Display spectrum:
IDL> help,data2 scaling to 20.3 usually gives
DATA2 FLOAT = Array[1018, 548, 64]

IDL> plot_image, reform(data2[*,*,50]>0)~.3,/nosq,min=0 gcn)d contrast

Step through spectral line:
IDL> for i=240,280 do begin plot_image,reform(data2[i,*,*]>0)*.3,/nosq,min=0 & wait,.3

n w University of Applied Sciences and Arts
Northwestern Switzerland
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Interpreting data

Automatic fitting for features in Mg (intensities and k and h peak positions):

IDL> .r -t iris_bet_mg_features_levZ

1 ;+

2 ; NAME:

3 ; IRIS_GET_MG_FEATURES_LEV2

4 ;

5 ; PURPOSE:

6 ; Extract positions of Mg II spectral features from IRIS level 2 data.
7 3 Wrapper around IRIS_GET_MG_FEATURES for level2 data.

8 ; The algorithm is detailed in:

9 ; Pereira, T. M. D. , Leenarts, J., De Pontieu, B., Carlsson, M.,
10 ; Uitenbroek, H., 2013, Apl, 778, 143, http://arxiv.org/abs/1310.1926
11 ;

iris_get _mg_features_lev2,’ filename’,iwin,[-40,40], Ic, rp, bp

line center, red peak,
blue peak wavelength

number of Mg window and intensities

(from header)
velocity range

(km/s)

University of Applied Sciences and Arts
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X1 flare — IRIS

First IRIS X-flare observation

dust on SJI visible

University of Applied Sciences and Arts . .
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