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Interface Region Imaging Spectrograph

http://iris.Imsal.com/

* PI: Alan Title
« 200946 H . Small Explorer (SMEX)&L THE#R

- T EIFFE20125F128

* 20cm UVEEI=mER. Far UV (1332-1358A, 1390-1406A)&near UV
(2785-2834 A) TH L&A

. RIE@Mgll K center, wing (/\>KIE4A) . Cll, SilV (/N> Fig40A)

- RAEERITIZL

* Costs will be capped at $105 million each, excluding the launch vehicle

o BIGHIZEIFRFIZSMEXEL TERIREN T [L”Gravity and Extreme
Magnetism” . F %+ 2 OBHR A DX iR S &7



IRIS Observatory
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The IRIS telescope is nearly identical to
one SDO/AIA telescope
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IRIST4 gE
KRB GEEE T=4500-10MK)
— FUV 1332-1358A, 1390-1406A
— NUV 2785-2834 A
Slit-jaw imaging
—  JEEIH (4A band pass): Mgll k center 2796A (logT=4), Mgll k wing 2831A (logT=3.7)
— L1, (40A band pass): CIl 1335A (logT=4.3), SilV 1400A (logT=4.8)
O4%20cm, ZEfE 53 #0.3-0.4” (0.16”/pix)
FOV 10242 pix? = 120Mm?
BRD R
— 40mA (w/ 12.5mA/pix) = 3km/s @1400A
— 80mA (w/ 25mA/pix) = 3km/s @2800A
— Doppler shifts = 0.5km/s
Exposure time 0.1~1s

Baseline data rate 0.7Mbs

—  Im1%384x512pix@10sec cadece + 43 F£6 spectral windows @1sec cadence T24FF[H1ER
A 8E
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Fixed Slit Mode Hinode SOT Call H 3968 A
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Simulated image using IRIS PSF for FUV
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IRIS DELBIT H5 1> T=4,500~ 10MK

A A | LogT Estimated Count Rate
lon (counts/s/line/spatial pixel)

e I

UV Spectra (effective area of 2.8 cm? for far-UV, 0.3 cm? for Mg passband, continuum is 1 A)
- Count rates for Mg Il wing, h and k are in counts/s/spectral pixel/spatial pixel

Sil(3P)Cont | 1335 | 125 3.7 40 80 - 1

Mg Il wing 2820 | 25 |[3.7-3.9 21007 75007 75007

Ol 18500 E12I5 3.8 50 100 250 1

Mg Il h 2803 | 25 4.0 870" 34007 130007 3

Mg Il k 2796 | 25 4.0 11007 45007 100007 3

cl 1335 | 125 43 540 1970 22000

cl 1336 | 125 4.3 500 1780 20000 |1

Si IV 1403 | 125 4.8 400 1000 1e6 2

SilvV 1394 | 125 4.8 640 2200 3e6 2

oIV 1401 | 125 D 65 116 2e5 2

OV 1400 | 125 5.2 25 60 1e5 2

Fe XII 1349 | 125 6.2 30 50 500

Fe XXI 1354 | 125 7.0 10 40 4e4 1

UV Slit-Jaw Images Estimated Count Rate (counts/s/pixel)

Effective area 0.005 cm? with 5 A FWHM filter for Mg II; 0.7 cm* with 40 A FWHM for far-UV.

Mg Il wing 2816 3.7-3.9 1500 3500 3500 4

Mg Il k 2796 4.0 750 3500 8500 4

cl 1335 4.3 400 1300 13000 4

Si IV 1400 4.8 300 1200 2e5 4




IRIS science goals
(HPEDHDEHIZENTHSEY)

Which types of non-thermal energy dominate in the
chromosphere and beyond?

How does the chromosphere regulate mass and energy
supply to corona and heliosphere?

How do magnetic flux and matter rise through the lower
atmosphere, and what role does flux emergence play in
flares and mass ejections?
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Figure 15. Conceptual view of TR emission in network and inter-network.
Mclntosh & De Pontieu 09
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Advancing Chromospheric Modeling Workshop

RISIZAIFF=ETU T DT—02 397
251[8] 2009410 A @Monterey
MHD

— Oslo (Carlsson, Hansteen, Martinez-Sykora), Cheung/Rempel(MuRAM),
Steiner, Abbett, Isobe

Diagnostics

— Oslo, Uitenbroek
Kinetic

— Nordlund

LMSAL team
— Title, Schrijver, De Pontieu, Cheung, Tarbell, Shine, Lemen, Hurlburt

Others

— van Ballegooijen, Lites, MclIntosh, Yamada, Doschek, Davila...
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002 by OO THIRIS+HH#E E
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ANEA D ZEFE 53 #1(XRT, EIS)

— (BRI 7 LI AR =>uniform (Antolin+08)

— =T E2EKTYaRI 3> =>uniform

— ERE~TEanJ+ Yoy 3> = >footpoint
JNERA R D FEE 53 #0 (XRT)

— power-law index&MN#EAAH = X Ls(Antolin+08)

EE . flowDI=MR(EIS,IRIS,SOT)

JeEkIE . XREEE D FERSE (SOT., #h k)

— Katsukawa & Tsuneta (2005)

— B TRETDHIEELD/NT—EARY KL (Matsumoto)
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Energy loss (ergcm™2 s7') Quiet Sun  Active region
Corona 3x 10° 107
Chromosphere 4x10° 2x 107
Magnetic energy Quiet Sun  Plage region
supplied by THMFs ~2x 10° ~Sx 10°

Ishikawa & Tsuneta 09
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Can chromo-reconnection produces tall jet?

Available magnetic energy B?/8m =~ ogh (potential energy)

= h ~ (B¥87) /og
~ (B%/87)/oRT*(RT/g)
= H/p (H: scale hight, (3: plasma beta)

* If 5 = 1, reconnection jet (or any magnetic driver) can
ascend only H = 300 km.

* Need a clever way to accelerate only part of plasma.



Reconnection => wave => acceleration?
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Ambipolar{hBlIE B — % E<9 S (Brandenburg & Zweibel 1994)
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Plan A vs Plan B
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