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Table 1

Emission Measure Analysis of Active Region Loopsa

Isothermal Gaussian

# Date tstart tend σw EM0 n0 T0 EM0 n0 T0 σT χ2
I χ2

G f(%)

1 10-Dec-07 03:36:43 03:37:25 1.18 26.52 9.25 6.16 26.63 9.29 6.19 5.45 1.71 0.79 16.8
2 11-Dec-07 13:11:02 13:11:43 1.42 27.18 9.77 6.11 27.28 9.86 6.15 5.44 2.13 0.88 3.7
3 11-Dec-07 12:57:50 13:01:18 1.35 26.90 9.56 6.13 27.06 9.66 6.16 5.55 2.86 1.44 6.1
4 12-Dec-07 06:31:29 06:36:21 1.36 26.72 9.58 6.06 26.79 9.57 6.07 5.44 2.14 1.49 4.8
5 12-Dec-07 06:29:24 06:30:47 0.97 27.66 9.61 6.07 27.90 9.84 6.01 5.70 5.49 1.52 36.2
6 12-Dec-07 14:52:33 14:53:56 1.17 27.25 9.28 6.07 27.34 9.43 6.08 5.54 4.68 1.49 44.7
7 12-Dec-07 15:01:34 15:07:08 1.54 26.62 9.20 6.08 26.64 9.24 6.08 5.18 1.42 1.31 12.5
8 13-Dec-07 15:35:17 15:36:41 1.19 27.47 9.71 6.20 27.49 9.65 6.20 5.28 1.69 1.58 22.0
9 13-Dec-07 13:45:32 13:46:55 0.97 26.68 9.34 6.16 26.83 9.32 6.12 5.45 3.91 1.65 34.0

10 15-Dec-07 03:40:08 03:41:31 1.03 26.44 9.29 6.12 26.45 9.31 6.12 4.99 0.79 0.85 12.9
11 15-Dec-07 01:44:07 01:44:49 1.20 26.64 9.50 6.13 26.80 9.62 6.20 5.62 3.73 3.59 5.1
12 15-Dec-07 21:17:07 21:23:22 2.30 26.72 9.27 6.17 26.77 9.27 6.16 5.31 2.69 1.48 6.5
13 15-Dec-07 19:50:59 19:52:22 1.69 26.17 9.39 6.16 26.35 9.41 6.16 5.55 1.46 0.85 2.4
14 18-Dec-07 02:15:51 02:17:14 1.07 27.53 10.98 6.19 27.55 10.50 6.18 5.44 2.98 1.52 0.6
15 18-Dec-07 01:11:14 01:14:43 1.57 26.51 9.15 6.19 26.68 9.13 6.16 5.55 3.16 1.66 21.3
16 18-Dec-07 01:39:43 01:44:35 2.73 27.05 9.43 6.15 27.14 9.50 6.17 5.42 1.85 1.12 3.8
17 18-Dec-07 19:51:37 19:55:05 1.16 26.75 9.86 6.20 26.84 9.76 6.17 5.52 1.86 1.34 3.1
18 10-Dec-07 03:27:00 03:32:33 1.28 26.89 9.39 6.22 26.92 9.34 6.21 5.36 1.36 1.18 21.4
19 11-Dec-07 13:13:48 13:15:53 0.90 26.60 9.99 6.19 26.69 10.02 6.20 5.40 1.00 0.42 1.1
20 13-Dec-07 16:08:38 16:10:01 1.04 26.49 9.47 6.10 26.58 9.51 6.09 5.33 2.13 1.20 6.8

aThe date and times given indicate when EIS was rastering over the loop segment. The paramter σw is the loop width in pixels measured
in Fe xii 195.119 Å. The base-10 logarithm of the emission measure parameters are given.

4. summary

We have presented the first spectroscopic emission measure
analysis of coronal loops observed at high spatial resolution. This
analysis shows that for most loops that are bright in Fexii the
temperature distribution is narrow, but they are not isother-
mal. This supports the idea that at the highest spatial reso-
lution available for coronal observations (0.5–1.0′′) we observe
collections of smaller scale filaments. The narrow temperature
distribution indicates that these filaments are evolving coher-
ently, suggesting that we are close to resolving the cross field
scale of coronal heating.

Some previous work has suggested that coronal loops, as cur-
rently observed, are isothermal (e.g, Del Zanna & Mason 2003;
Aschwanden & Nightingale 2005). Del Zanna & Mason (2003)
analyzed a somewhat cooler loop (∼ 0.9 MK) and did not con-
sider a Gaussian emission measure model. Since TRACE is lim-
ited to observations in only three channels (Fe ix, Fexii, and
Fexv) it is not possible to distinguish between an isothermal
distribution and the narrow distributions that we measure. The
general absence of Fexv emission in the loops that we have stud-
ied is consistent with Aschwanden & Nightingale (2005). The
fact that we do see some loops with broad emission measure dis-
tribution is consistent with the results of Schmelz et al. (2007)
and Patsourakos & Klimchuk (2007). Such loops, however, are
apparently rare.

Finally, we note that we have complementary EIS slot-movies
for these active region observations. Our initial analysis sug-
gests that these loops are heated up to higher temperatures and
are cooling. We will report on these observations in a future
publication.

Hinode is a Japanese mission developed and launched by
ISAS/JAXA, with NAOJ as domestic partner and NASA and
STFC (UK) as international partners. It is operated by these
agencies in co-operation with ESA and NSC (Norway).
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