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DEM-vs-exposure for 7 EUV channels
with focal plane filters

Exposure times for 200 photons/pixel with area = 200 em?
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Loops become differentiated at
low temperatures

!

-3,

Temperature (K]
Density (cm

TRACE 171 A 19:31:55 55.11s
02—May—07 21:59:08

e Loop evolution in XRT is not well reproduced. Can’t
even find the loop!
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Active Regions and Quiet Sun

e DEM determination

log DEM (cm™K™)

Ny F | ActiveRegion (1993)| | ¥ i Quiet Region (1993)
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(Brosius et al. 1996)

* DEM above 5 MK not known.



High-Temperature Components
across Active Regions and Quiet Sun

Hot plasmas with
temperature 5-32 MK
(most likely >10 MK)
present not only in
Active (X-ray bright)
Regions but also in
the Quiet Sun and
near the poles, even
during solar minimum.
- How are they heated?

- How are they maintained?
> What DEM? (Ishibashi 2008)
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Possibilities: Particle Acceleration Site
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Rising plasmoid
Reconnected U-loops
Fast bow shock (SXT,15 MK)
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Non-Thermal Imaging
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“Hard X-ray Microflares Down to 3
keV”

Krucker et al. 2002, Sol. Phys., 210, 445

They analyzed the B6 flares observed by the
RHESSI and found that the non-thermal spectrum
(power-law) continue to around 6 keV.

GOES 18 keV




(Asai et al. 2009: Ap. J. 695, 1623-1630)

Asat et al. (in press): 2002-July-23 X4.8 flare
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Re-analysis (2002-July-23 X4.8 / preflare)
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Table 5.3-1: Draft scientific specification needed for the photon-counting telescope.

Item

Description

Remarks

Optics

Grazing incidence

Angular resolution ZERS 7 fEEE (EV®/ILHY A X)

Angular size of a pixel

For photon counting

5 arcsec Photon counting: 5#'&

For photon integration

0.5 arcsec  Photon integration: 0.5%

b

Temporal resolution [ [H] 57 f

71 Lap,

¥ HAe

For photon counting

30 s (ARs). 10 s (Flares) Photon counti

ng: AR-30%). ZL7 - 108

For photon integration

TBD Photon integrz:

ition: TBD

Energy range

IRILEF—IE

1-10 keV, with sensitivity below 1 keV
desired.

1-10 keV
<lkeVIZRXEHLHZENLEFELLY

Low-energy sensitivity depends
on available detector.

Irridium coating for the mirror
indespensable to attain high
sensitivity for keV X-rays.

Energy resolution

For photon counting

Readout noise: 5 ¢ (TBD)
Fano-limited resolution (F=0.12) (TBD)

For photon integration

N/A
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Assumed FI/Bl QE Profiles
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Sample Active Region
(NOAA AR 10978 on 10 Dec. 2007)

XRT Med-Be 16.0s; 16:35:47 UT
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Exploring Active Regions

with NGXT: Science Cases

_Active Reg|on DEM Sj
\ 5o The
:
5.0 5.5 g T ( :).o / 6.5 7.0
2o.
Presence or absence

FI Minimal 15um (No Opening), AR 0.9deg, 3000s Integration
o AR_O. 9deg Flmmlmal15 NoOp_O 4as8um_3000s. pha

'mulated AR spectrum with basellne NGXT
Mg
.- =3000s fh .
4 Wﬂm j 1} Photon Integration
+
+ ? it

—— +

High-T lines to be

imaged for the fi rst ﬁ»

with NGXT
’ 1 Energy (keV) 2 Y/ [ °

|

of hlgher-t(impera'Fure Cannot be Even better Imaging spectroscopy
plasmas (>~5 MK) in ARs investigated low-T diagnostics
not known until now. with EUV line expected with BI
spectroscopy. or front-thinned
{} FlI detector.
Active Region energetics:
* How is thermal energy distributed in ARs? P
q q ample pixel binning
* What is th-e maximum temperature that for NGXT imaging
a non-flaring AR can attain? spectroscopy.




Exploring Flares with NGXT: Science Cases

Rising plasmoid ' FI Minimal 15 um (No Opening), FL 0.9deg, Be 3.2mm, 100s Integraton
‘ Reconnected U-ioops = FL_0.9deg_FIminimal15-3.2mmBe_100s.pha ]
e = Fast bow shock (SXT.15 MK) Simulated FL spectrum with baseline NGXT
(not seen by SXT) " - i
\ Upward reconnection outflow TI!Et 300 S HWHWWWWMWWWWWW HFE
Separatrix lines 11000 km/s o7 3 ﬁ‘Hﬁ Hﬂﬂﬂ Hf ]
>
2 + ﬂr t
Isothermal slow shocks P + ﬂ‘ Jr
Hot ridges(SXT,15-20MK) £ JF—|- +
sr + i
Downward reconnection outflow 3
Cool channel 11000 kmis NGXT aCtS 2 % ‘k
Reconnected both thermal 5 Ekjission lines provide high-T therm ZJ(
g screon o st and non-thermal <jj - infor ’Z‘”’Z” ;Vh”e ”;le CO”?””th jl ]
D . provides both non-thermal and therm 1
IMmager. mformation. Jd ]
5 . . ‘ !
Where are the reconnection/shock ° “Energy (keV) *°

signatures in the global magnetic
field configuration?

~~

Flare dynamics:

count [pixel” eV’

=)
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=]
IS

* Investigation on energy release,
particle acceleration, and shock
formation.

* Creation of super-hot plasmas
and their spatial relationship
with N-T sources.

* How are non-thermal
electrons spatially distributed,
and in what spectra, during
the triggering phase of a flare?

* Down to what energy is flare
N-T emission present?

o Active Region + pre-flare non-thermel (Asai etal.)
102 T T T T
I

1\ ,?&
f : <<33‘/

? /4Energy [h(e‘,"’]3 #
Rich non-thermal emission
should be imaged in the
NGXT energy range.
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