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[1lnaH AoOKNaaa

e Obwwme ceseaeHmnsa oo IRIS
* [penctaBneHmne n obpaboTtKa AaHHbIX IRIS B SSW IDL

* [lpumepbl aHann3za AaHHbIX IRIS



Teneckon NASA IRIS (Interface Region Imaging Spectrograph)

3anyweH 27 uroHAa 2013
e OcHoBHaA 0COBEHHOCTb — O4HOBPEMEHHOE

Nosly4eHNe CNeKTPoB 1 n3obparkeHni potocdepsl,
Xpomocdepbl, NepexogHON 30Hbl N KOPOHbI

* [pocTpaHcTBeHHOE pa3pelueHne npubopa 0.33-0.4
YIN0Bble CEKYHAbI, BpEMEHHOE ~2 CeKyHAabl,
cneKkTpanbHoe 26-53 mA

* CnekTpbl B gnana3oHax 1332-1358A, 1389-1407A
and 2783-2834A (nokpbiBatowme apkme AMHumn Mg
Il h 2803A n Mg Il k 2796A, C 11 1334/1335A n Si IV
1394/1403A)

* N306pakeHUna B yetbipex dunbtpax (C 11 1330, Si IV
1400, Mg 11 k 2796, n Kpbino Mg Il 2830A). NMonocel
nponyckaHua 4A gna Mgll u 55A ana CIl v SilV.

n

* Pabota B pexxnmax “dense raster mode”, “coarse
raster mode” nnu “sit-and-stare mode”

e [laHHble AOCTYMNHbI Ha BebcanTe
http://iris.Imsal.com/

(The Interface Region Imaging Spectrograph (IRIS), De
Pontieu, B., et al, Solar Physics, Vol.289, 2014)

(CneuuanbHbili 8binyck Science “Eyeing the Sun” om
17 okmabps 2014)
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[ToncK AaHHbIX RIS
IRIS (http://iris.Imsal.com/), IRIS Search (http://iris.Imsal.com/search/)
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ObpaboTKa AaHHbIX IRIS

User Guide to data analysis (http://iris.Imsal.com/analysis.html)
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A User's Guide to IRIS Data Retrieval, Reduction &
Analysis

Edited by Tiago M. D. Pereira, Scott W. Mclintosh, Bart De Pontieu, Viggo Hansteen, Mats Carlsson,
and Paul Boerner.

Last updated on September 01, 2015.
Also available in pdf and EPUB.
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http://iris.lmsal.com/analysis.html

KannbpoBsKa A MH BO/H

User Guide to data analysis (http://iris.Imsal.com/analysis.html)

“However, in some cases it may be necessary to apply further corrections. The O |
1355.5977 A line is the recommended reference for the FUV, and the Ni | 2799.474 A
for the NUV”

Orbital velocity & thermal drift correction (based on fitting the Ni | 2799.474 line and
anti-correlation between NUV and FUV windows):

iris_orbitvar_corr_|2.pro — input is one filename (from July 11, 2014, * old.pro before)
iris_orbitvar_corr_|2s.pro —input is a string array


http://iris.lmsal.com/analysis.html

KannbpoBKa MHTEHCMBHOCTU

Y10 penatb, ecnn Heobxoammo o o
nepeBsecTn eAnHULb o o
MHTeHcuBHocTU IRIS B el
—') AREA_SIT FLOAT Array[3581, 4]
du3nyeckne eanHNLDbI? A ST STRING  Array4]
DNZPHOT_S3I FLOAT Array[4]
COMMENT STRING v
. . . . VERSION STRING ‘a3’
Iresp = |r|S_get_reSp0nSE(t|me, VERSION DATE  STRING  '28158331°

version='003'); time — B ogHOM
n3 popmartos anytime

where area_ss and area_si1 are the effective areas (in cm™2) as a function of wavelength ( LameDa )

respectively for the spectrograph and slit-jaw camera. The onzrioT tags give the conversion from

DN counts to photons.

With versions other than ee3 the omzrroT tags are not present.

To convert the spectral units from DN to flux one must do the following:

E, -DN2PHOT SG
Aese - Pixgy - Pixy - tep - Wane '

Flux(ergs—' em 2A™" st ') = Flux(DN)

where Ey = h - ¢/Ais the photon energy (in erg), DN2PHOT_SG is the number of photons per
DN (get from iris_get_response ), Aegr is the effective area (incm?), Pix,, is the size of the spatial
pixels in radians (e.g. multiply the spatial binning factor by 7/ (180 - 3600 - 6)), Pix, is the size of
the spectral pixels in A, tcxp is the exposure time in seconds and W, is the slit width in radians (

Wi = /(180 - 3600 - 3)).

A detailed discussion of the radiometric calibration steps for IRIS and how to use them on data can
be found in IRIS Technical Note 24.



IRIS_Xfiles and CRISPEX

Command: iris_xfiles

L2} Iris_Xfiles - QL Control Window (Not Responding)

Select data source @RS (OES/CesDs  OESFATS  OESHK

Start/Stop for file search. Time Units: [D]D-MON-YR]YR HH:MM:SS[.MS] Last 5 days Recert time-windows | 17-Jun-2013 - 22-Jun-2016 v

Star Time: | 17un-13 18:00:00 Stop Time:  224un-16 23:59:59 Up il now | e times fony  notree structure)

Set search filter |ifs_2”

Search Pattem:  free search w Edit Start Search Stop Search
Search Directory |C:\Users'wsadykov'Desktop“IRIS data examplesexample_lcr8t Change
STARTOBS  OBSID OBS_DESC XCEW YCEM SAT_ROT

2014-06-05T00:10:12.540 3820109180 Large coarse 8-step raster 14¢1208s CIl SilV Mgllh 186 -3272 0.0

C\Users\wsadylov'Desktop RIS data examples'example_lcr8is_2_20140605_001012_3820105180_5J1_1330_t000 fits ~
CA\Users'wsadykoviDeskiop\IRIS datz examplestexample_lcrBinis_|2_20140605_001012_3820105180_SJI_1400_t000 fits
CAUsers'wsadykov'Desktop RIS data examples‘example_lcrBhins_|{2_20140609_001012_3820109180_SJI 2796 1000 fits
CAUsers'wsadykoviDesktop\IRIS data examplestexample_lcrBhiris \2 201406{B 001012 33201[3150 raster_t tDDD r00000 fits
C:A\Users'wsadykoviDesktop\IRIS data examplestexample_lcr8tiris \2 2014061]8 DD1D12 3320108131] raster_{ tDDﬂ r00001 fits
CA\Users'wsadykov\Deskiop\IRIS data examples‘example_lcrBins_|2_20140605_001012_3820105180_raster_1000_r00002 fits
CAUsers'wsadykov'Desktop\IRIS data examples‘example_lcrBhins_|{2_20140609_001012_3820109180_raster_t000_r00002 fits
CAUsers'wsadykovtDesktop\IRIS data examplestexample_lcr8tiris \2 201406{B 001012 38201[3130 raster_{ tDDD 00004 fits
CAUsers'wsadykoviDesktop\IRIS datz examples‘example_lcr8hiris \2 20140608 001012 3820108131] raster_{ tODD r00005 fits
C\Users'wsadykoviDeskiop'RIS data examples'example_lcr8ins_|2_20140609_001012_3820109180_raster_t000_r0000E fits
CAUsers'wsadykov'Desktop IRIS data examples‘example_lcrBhins_|{Z_20140609_001012_3820105180_raster_t000_r00007 fits
C:A\Users'wsadykoviDesktop\IRIS data examplestexample_lcr8tiris \2 2014061]8 DD1D12 3320108131] raster_{ tDDﬂ 00008 fits
CA\Users'wsadykov'Deskiop\IRIS data examples‘example_lcrBins_|2_20140605_001012_3820105180_raster_1000_r0000%fits
CAUsers'wsadykov'\Desktop\IRIS data examples‘example_lcrBhins_|{2_20140609_001012_3820109180_raster_t000_r00010fits
CAUsers'wsadykoviDesktop\IRIS data examplestexample_lcrBhiris \2 201406{B 001012 33201[3150 raster_{ tDDD r00011 fits
C:A\Users'wsadykoviDesktop\IRIS data examplestexample_lcr8tiris \2 2014061]8 DD1D12 3320108131] raster_{ tDDﬂ 00012 fits
CA\Users‘wsadykov'Deskiop\IRIS data examples‘example_lcrBins_|2_20140605_001012_3820105180_raster_1000_r00013fits
CAUsers'wsadykov'Desktop\IRIS data examples‘example_lcrBhins_|{2_20140609_001012_3820109180_raster_t000_r00014 fits
CAUsers'wsadykovtDesktop\IRIS data examplestexample_lcr8tiris \2 201406{B 001012 38201[3130 raster_{ tDDD r000154its
CAUsers'wsadykoviDesktop\IRIS datz examples‘example_lcr8hiris \2 20140608 001012 3820108131] raster_{ tODD r00016 fits
C\Users'wsadykoviDeskiop RIS data examples'example_lcr8ins 1220140609 _001012_3820109180_raster_t000_r00017 fits
CAUsers\wsadykov'Desktop\IRIS data examples‘example_lcrBhins_|{2_20140609_001012_3820105180_raster_t000_r00018 fits
C:A\Users'wsadykoviDesktop\IRIS data examplestexample_lcr8tiris \2 2014061]8 DD1D12 3320108131] raster_{ tDDﬂ r000194its
CAUsers'wsadykov'Deskiop\IRIS data examples‘example_lcrBins_|2_20140605_001012_3820105180_raster_1000_r00020 fits
CAUsers'wsadykov'Desktop\IRIS data examples‘example_lcrBhins_|{2_20140609_001012_3820109180_raster_t000_r00021 fits
CAUsers'wsadykoviDesktop\IRIS data examplestexample_lcrBhiris \2 201406{B 001012 33201[3150 raster_{ tDDD r0022 fits
C:A\Users'wsadykovtDesktop\IRIS data examplestexample_lcr8tiris \2 2014061]8 DD1D12 3320108131] raster_{ tDDﬂ r00023 fits w

Corfimn selection Print filename to console Show OBS tables

These two Level 3 files are arranged differently but contain the same information. The im fits
file is arranged by (X, Y, lambda, t) while the sp file, that is used by CRISPEX in the next section,
is ordered (lambda, t, X, Y).



[Tpoueaypsbl IDL:

CD, 'C:\Users\vsadykov\Desktop\IRIS data examples'

t0 ='18:50:00 10-nov-2014'

t1 ='19:00:00 10-nov-2014'

files = iris_time2files(t0, t1, level=2, drms, /urls)
sock_copy, files, dir="./"

;for dense raster mode
CD, 'C:\Users\vsadykov\Desktop\IRIS data examples\example_vldr'
;for dense raster spectra
f='iris_12_20140214 114951 3800263296 _raster t000_r00000.fits'
d=iris_load(f)

OR d = obj_new('iris_data’)

d->read, f

Properties and methods
header = d->gethdr(/struct)
x = d->getxpos|()
y = d->getypos()
d->show_lines
data = d->getvar(6, /load)
lambda = d->getlam(6)
t = d->gettime()
help, x & help, y & help, lambda
;for dense raster SJ images
f='iris_12_20140214_114951_3800263296_SJI_1330_t000.fits'
d=iris_load(f)
the same procedures...

;for sit-and-stare mode

;everything is the same...

CD, 'C:\Users\vsadykov\Desktop\IRIS data examples\example_lIss'
f=ll

;for coarse raster mode
CD, 'C:\Users\vsadykov\Desktop\IRIS data examples\example_lcr8'
f='iris_|2_20140609_001012_3820109180_raster_t000_r00000.fits'

;intensity calibration

timetest='2016-06-12712:00:00'

iresp = iris_get_response(time, version='003')

print, iresp.name_sg

;seems that only one column of iresp.area_sg is nonzero

;iris_xfiles

;Convenient to see the vldr file

;Possible to generate level3 file from Xfiles

CD, 'C:\Users\vsadykov\Desktop\IRIS data examples\example_lcr8'
f1="iris_I3_20140609 001012 3820109180_t000_all_sp.fits'
f2="iris_I3_20140609 _001012_3820109180_t000_all_im.fits'

data = readfits(f2, header) ;order x, y, lambda, t

;for crispex - make the file from dense raster

IDL> f=iris_files()  ; enough if only level3 files in directory

0 iris_I2_20131007_054001_3800259115_SJI_1330_t000.fits 57 MB

1 iris_l2_20131007_054001_3800259115_SJI_1400_t000.fits 57 MB

2 iris_l2_20131007_054001_3800259115_SJI_2796_t000.fits 57 MB

3
iris_13_20131007_054001_3800259115_t000_ClI1336_SilV1403_Mgllk2796_im.fits
1GB

q
iris_13_20131007_054001_3800259115_t000_ClI1336_SilV1403_Mgllk2796_sp.fits
1GB

;Itis then possible to start crispex using the f array

IDL> crispex, f[3], f[4], sji=f[1]



AHaNMN3 CONHEYHbIX BCrblweK no gaHHbIM IRIS

OAMH N3 CamMbIX MHTEPECHbIX NPOLECCOB ANA aHaN3a — XpomocPpepHoe ucnapeHme.
BharopapAa ogHOBpeMeHHOMY HabtoAEeHNIO XONOAHbIX IMHUN XpOMOcdhepbl U
nepexoAHOro caoA 1 ropsyen nnHum xenesa Fe XXI 1354.1A, Bo3morKHO HabaoaaTb
ABUXEHNA XONOA4HOWN U ropAYemn naasmbl

C Il Doppler shift map
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Figure 10. Evolution of the Doppler shift map for the C n k line. Description of
imaces: (a) flare reoion oheerved in the 1330 A line at 21-(4:43 11T with the



AHA/IN3 CONMHEYHbIX BCMblWeK Mo AaHHbIM [RIS

OAMH N3 CamMbIX MHTEPECHbIX NPOLECCOB ANA aHaN3a — XpomocPpepHoe ucnapeHme.
Bnharopgapa ogHOBpeMeHHOMY HabnrAeHUIO XONOAHbIX TNMHUA XpOMOChepPbI U
nepexoAHOro caoA 1 ropsayen anHum xenesa Fe XXI 1354.1A, BO3MOXHO HabaogaTb
ABUXEHNA XONOA4HOWN U ropAYemn naasmbl
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