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-- Chromospheric evaporation in

response to coronal nanoflares:

~ 20-36km/s @ 1.1-5.6MK @ loop tops
(Patsourakos & Klimchuk 2006)
[Increasing trend with temperature]
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* Wave models: 35

-- Alfven wave turbulence:

~ 25-35km/s @ 1.6MK @ loop tops 340
(Asgari-Targhi et al. 2014)

-- Shocks driven by Alfven waves:
> |00km/s (Antolin et al. 2008) 320

-- First lonization Potential Effect:
~ 50-80km/s (Laming 2004 2012)
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-- SMM: 40-60 km/s in soft X-ray lines (Acton et al. 1981, Saba & Strong 1991)

-- Hinode/EIS: |3 km/s @ |.6MK (Imada et al. 2009)

e Stellar observations show no appreciable non-thermal broadening.

-- FUSE survey of late type stars Fe XVIII @ 7MK (Redfield et al. 2003)
-- Hubble/GHRS measurements in Capella Fe XXI @ | IMK (Linsky et al. 1998)

* Need accurate temperature measurements of non-thermal broadening, especially in
isolated high temperature AR core loops [*‘hot plasma™].

e A systematic survey to see if the models and observations can be reconciled.
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AR 10978 Intensity and Non-thermal Velocity Maps
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AR 11190 Intensity and Non-thermal Velocity Maps
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AR 11190 Intensity and Non-thermal Velocity Maps
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Y-variation of instrumental width

Instrumental Issues
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Y-variation of instrumental width

Instrumental Issues

e
' .J.. Py -—1)....
Tou.C R
U o h...ﬁ ....
_..pn 3 R

~-
L]

~IX 2y 4
- - -
o S
Sl
oy

L)
it

s

o g,
ﬁ;,—
Tl

- wf s .
-
’.‘:.-J-

U LR ' P BAPEE L
(.A" .#\. 's ' v ..r.u ) ... 4
..:*..._v L 14, P Rl ‘#". " !
A o g flie AT 53 BLTR
w 1 «..:JH o S _.v.‘.., ) 7 SCECRE T
’ s A . _. h e I, *
o T ORI SR R A
Y. ¥ " |
Vos ....o.w. R - br. pe .} (s
A i S I W 4, ¥ P T !

Fe Xl 202A

o
b
o
I3V
-
N
>
=]
3
>
©
©
(72]
o)
S5
T



Data Analysis Strategy

* |Inter-moss regions between hot loop footpoints in 15 AR cores (2010-201 I):

- bright loops in AIA Fe XVII|
(isolated using Warren et al. 2012).
- no significant moss emission in AIA |7 1A.
- relatively narrow spectral windows.
- only clean, unblended lines.
- Gaussian profiles.
- intensities must be correlated with Ca XIV.
- no absolute intensity calibration.
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Instrumental issues: absolute calibration
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Calculation of non-thermal velocities

* Method I: O\ = & .""41112(‘21‘-713T,,
c m
e Method 2 (Imada et al. 2009): 2 _ M
- Use S XIIl 257A & Fe XVI 263A 4log 2(my — my)
- Assume ion temperatures o -
& non-thermal velocities , N Wg —Ws mimo

are the same 8kplog2 mo — my
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AR 1193 19-Apr-201 |
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Non-thermal velocity as a function of temperature
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Blue dots are Method |. Plotted against the temperature of the peak of the contribution function.
Red dots are Method 2 (Imada et al. 2009). Plotted against the calculated ion temperature.
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Non-thermal velocity as a function of temperature
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Non-thermal velocity for different AR cores
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Non-thermal velocity as a function of AR magnetic flux
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Results and Implications

Only modest (18+/-6 km/s) non-thermal broadening at |-5MK in the active region core.

Hinode/EIS measurements show no significant trend with temperature in hot core
loops (T > | MK).

Ca XIV 193.874A (3.5MK) is always zero!

Weak trend suggesting higher non-thermal velocities with larger magnetic flux!

Inconsistent with nanoflare and Alfven wave heating models!?




