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ABSTRACT

Context. The natureof loopsis still a matterof debatewith several explanationshaving beenput forward. Simultaneouspectralandimaging
datahave the capacityto provide anew insightinto massmotions,dynamicsandenegeticsof loops.

Aims. We reporton spectraldatataken with the Solar Ultraviolet Measurementsf Emitted RadiationspectrograptfSUMER) andimaging
datafrom the TransitionRegion andCoronalExplorer(TRACE) of a transientventwhich occurredn acoldloop, lastinga few minutes.
Methods. A sequencef TRACE imagesin the1550A and171A Iters shav adisturbancavhich originatedat onefoot-pointandpropagates
alongthe loop. The SUMER slit was placedat the otherfoot-point of the loop. In orderto interpretthe results,numericalsimulationswere
performedwith theresultsthencorvertedinto obsenablequantitiesandcomparedvith thedata.

Resuits. During the eventa radianceincreaseanda relative red shift of 20 km s ! wasdetectedn the N v 1238.82A line. 1D numerical
simulationsare performedand obsenrable quantitiesderived from the resultsof the simulations.The obsened dynamicbehaiour of the
N v 1238.82A line pro les wasrecovered.

Conclusions. Theresultssuggesthattheobsenationscouldbeinterpretedn termsof ashort-livedsiphon o w reachingaspeedf 120km s *
anddriven by a nonlinearheatingpulse.The enegiesrequiredto drive the obsered red-shiftsareestimatedo beabout10?® erg. Theabsence

of asigni cant blue-shiftcausedy thereturn o w is explained.

Key words. Sun:corona- Sun:transitionregion - Line: pro les - Methods:obsenrational- Methods:numerical Hydrodynamics

1. Intr oduction

Highly dynamicloopshave beenobseredat transitionregion

and coronaltemperaturesince Skylab obsenations.Mariska
& Dowdy (1992), in their searchfor Doppler shifts in the
Neviii 465 A emissionline, reportedon down- ow veloc-
ities of up to 70km s ! in active regions while no sig-

ni cant ows were found in a quiet sun region. The Solar
Heliospheric Obsenatory (SoHO) measurementsith the
Coronal Diagnostic Spectrometef(CDS) in Ov 629 A by

Brekke etal. (1997)shovedthe presencef blue-shiftsgreater
than50km s 1 in anactive regionloopwith theshift extending
over alargefraction of theloop. Winebageret al. (2001)pre-
sentedananalysisof continuoudntermittentout ow in a bun-

dle of active region coronalloops seenin TRACE data.The
measuredo w speedswere between5 and20 km s 1. In a
follow-up study Winebager et al. (2002) found line-of-sight
o ws alongactive region loopsof upto 40 km s ! by analyz-
ing co-aligneddatafrom TRACE andSUMER. More recently
Teriacaet al. (2004)detecteda supersonicsiphon-like o w of
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130km s ! in a small quiet sunloop in O vi 1032 A using
SUMER.

Themaindi cultyin detectingo wsin coronalloopswith
spectrometer¢SUMER, CDS) is relatedto the fact that the
Dopplershift canonly be measure@longtheline-of-sightand
may cancelout in datawith insu cientspatialresolution.On
the other hand, if high resolutionimages(e.g. TRACE) are
usedthenonlyinhomogeneou® w structurecanbedetected,
whereadoopswith steady-stateo ws appearsimilar to static
loops (Aschwanden2004). This is why the nature of these
loopsis still amatterof debatewith severalexplanationsaving
beenput forward. Flows canbe driven by asymmetriegsuch
asheatingor pressurémbalancespetweerthetwo legs of the
loop (e.g.Boris & Mariskal1982; Spadarcetal. 1991;Robb
& Cally 1992;Orlandoet al. 1995)or by radiatively-cooling
condensationfRealeetal. 1996;Mdiller etal. 2003).

Previous theoretical studies of siphon ows in coronal
loopshave mainly dealtwith steady-stateo ws. The subjectof
the presenpaperis the studyof atransientventin acoldloop
which lastedfor a few minutes.The obsenationswhich were
carriedoutwith TRACE andSUMER arepresentedn the rst
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part of the paper In the secondpart, a theoreticalmodel for
the studyof the obseneddynamicloop is presentedThe evo-
lution of the hydrodynamiaquantitiesinsidethe loop is exam-
ined. Theoreticalline pro les are synthesizedand the results
arecomparedvith the obsenations.The studyallows usto in-
terpretthe obsenations,understandhe origin of the transient
eventandto estimatethe enegiesinvolved.
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Fig. 1. An overview of the active region asseenin TRACE 171A at
10:22UT on June3 1999. The small region out-lined by the square
box s the subjectof the presenstudy

2. Obser vational Data
2.1. SUMER

The SUMER spectrograpt{Wilhelm et al. 1995, Lemaireet
al. 1997)onboardSoHOwasdesignedo provide line pro le
measurementst a spatialresolutionof 19% with 0.045A spec-
tral pixelsaswell asawide spectrakoveragerangingfrom less
than500to 1610A.

The datasetusedherewastaken on 1999 June3 starting
at09:18UT andendingat 11:08 UT. Slit 0.3°° 120%was
used,exposingfor 25 s on the bottom part of detectorB for
Ci 1249.00A, Mg x 624.95A (in secondrder)blendedwith
Siii 1250.094, Ov 629.73A (in secondrder),Siii 1250.41A
+ Ci1250.41A + Siii 1250.58A blend,Siii 1251.16A +
Ci1251.17A blend,N v 1238.82A andN v 1242.80A. The
temporalsequenceonsistof spectrawindows of 120 spatial

50spectrapixels.Thesolarrotationcompensatiomodewas
turnedon for theseobsenations.

SUMER datareductioninvolvesseveral steps We decom-
pressedndreversedthe raw data,applyinga at eld correc-
tion to correctthe non-uniformitiesn the sensitvity of thede-
tector A geometricabistortioncorrectionwasalsoappliedso
thatthe restpositionof theline pro les is on the correctspec-
tral pixel andthe slit imagesare straightenedTo further ana-

lyze the dataset,we have useda Gaussian- ttingprocedurén

the SolarSoft(SSWY library to getthe amplitude centralpo-
sition, full width at half maximum(FWHM) and 2 of theline
pro les. Dueto instrumentabroadeningthe FWHM needso

be correctedby applyingthe con width_funct.3.pro routine. A

small drift correctionto the Doppler shift over the 110 min

obsenations(dueto thermaldeformations)vas also applied.
The derived Doppler shifts are thereforerelative to the mean
value summedover the full obsenationalintenal. As shavn

by Teriacaetal. (1999),Doyle etal. (2002)and others,the
absoluteDopplershift at thesetemperatures;ould be at least
10km s ! higherthanthevaluesgivenhere.

2.2. TRACE

TRACE (Handyetal. 1999)is a NASA Small Explorermis-
sion devoted to studying the evolution and propagationof
ne-scale magnetic elds and plasmastructuresthroughout
the solaratmosphereThe datausedherewas obtainedin the
171A and1550A lters startingat 10:03UT and nishing at
11:00UT on 1999 Juneg3, althoughdatawas recordedfrom
07:59UT. Theintegrationtime of eachimagewas4.1sfor the
171A Iter and5.8sfor 1550A, eachwith a cadenceof 60 s
anda pixel sizeof (6. Theinstrumentwaspointedat coordi-
natesSolarX = 27%%andSolarY = 242° An overview of the
regionis givenin Figurel.

2.3. CDS

The CDS (Harrisonetal. 1995)alsoonboardSoHO,wasde-
signedto obtainspectroheliogramis a numberof linessimul-
taneouslyin the extremeultraviolet (EUV) region of the elec-
tromagneticspectrum.CDS hastwo spectrometerspamely
the Grazing Incidence Spectromete(GIS) and the Normal
IncidenceSpectromete(NIS). Our dataset,obsenedon 1999
June3 wasobtainedwith NIS.

We usethe244° 240°P°0v 629A andMg ix 368A con-
text rasters(taken beforethe SUMER datasetusing the 4%
240%slit. The standardCDS datareductionroutineswere ap-
plied to cleanthe dataof cosmicrays,debias, at- eld andto
correcttheo setbetweerNIS1andNIS2.

2.4. Alignment

The rst stepto determiningthelocationof the SUMERSIit in
the TRACE eld of view wasto co-registerthe TRACE 171A
imagetakenat08:25UT to theMg ix 368A CDScontext raster
via cross-correlationSincethe CDS rasterlastsfor aboutan
hour (07:56—08:51JT), we chosea TRACE imagethatliesin
betweerthistimeinterval. Secondlyalsovia cross-correlation,
we found the matchof the SUMER O v 629 A radiancepro-

le alongthe slit (in both original and degradedto the CDS
spatialresolution)in oneof the South-Northcross-sectionsf
theO v 629A CDS context raster Next, by putting the slit on
CDS Mg ix 368 A context raster we deducedits locationon
theTRACE image.

1 http//www.Imsal.contsolarsoft
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Fig. 2. A sequencef TRACE imagesin the1550A and171A Iters. Thepositionof the SUMERSlit is outlinedonthe 171A image.

With this co-alignment of CDS-TRACE plus CDS-
SUMER, we get the pointing of SUMER over TRACE, al-
thoughnot 100% accurate The uncertaintyis at least4%i.e.
thewidth of the CDS slit. Moving the SUMER slit aroundon
theTRACEimageby certaino setsaswell asvisuallyinspect-
ing thefeatureson TRACE, we managedo identify its location
on TRACE asshavn in Figure2.

3. Results

The presentpaperis concernedwith a transientevent which
occurredn aparticularloop. Thefoot-pointcoordinate®f the
loop are SolarX = 20° SolarY = 280°°and SolarX = 36%
SolarY = 292° The transientbrighteningof the loop which
took placebetween10:21 UT and 10:25 UT can be seenin
TRACE 1550 A and TRACE 171 A (Figure 2). Both lters

shaw thatthe brighteningnitially appearsttheleft foot-point,
movestowardsthe right foot-pointandeventuallyfadesaway.
At the sametime, the SUMER datashowv a radianceincrease
in Nv 1238A andared-shiftat the right foot-pointwherethe
slit is located.In Figure3 we shav N v SUMERiImagesattwo
times,10:20:16UT (i.e. beforethe eventstarted)and10:21:12
UT (i.e. aroundtime of maximumline shift and brightness).
Thesecanbe bestseenin the secondandthird columnswhich
correspondo Y = 287%andY = 2890 althoughthe eventis
presencestretchingfrom Y = 285°to 291° In Figure 4 we
shaw the time-line of the radianceincreaseand the Doppler
shift. The radianceincreaseat maximumis 15—-20timesthe
quiescentvalue taken a few minutesbeforethe event at the
samelocation. It thensubsequentlyecreaseasthe loop re-
turnsto its initial quietstate ThedatatakenatY = 287°%shaws
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Fig. 3. Theleft two panelsshavs SUMER spectran N v 1238A attwo times10:20:16and10:21:12UT. The eventoccurredbetweenY =
285%andY = 291° The wavelengthscaleis in pixels where1l pixel is 0.0436A. The panelson the right shows the time sequencef N v
spectrafrom Y = 285°to 291°°during the rise andearly decayphaseof the loop (solid line) anda quietSunpro le (dashedine) takingatthe

sametime but shifteda few pixelsfrom the brightening.

arelative red-shiftof 20 km s * which lastsfor just over a
minute.In thecaseof thedataat Y = 289 similar red-shiftis
followed by a smallerblue-shift. The subsequengvolution of

theloop asseenby SUMER s characterizedavith low intensi-
tiesandsmallDopplershifts.In TRACE,theevolutionis better
seenin the 1550A lter wherethe lengthof the loop is well

de ned asshavn attimes10:21:37—10:23:41UT in Figure2.

Theloopsubsequentldisappearbut theintensebrighteningat
theright foot-pointseenat time 10:25:41UT persistdor 80 s
longer The plasmais estimatedto move alongthe loop at a
velocity of atleast100km s L.

The Mg x/Siii blendalsoshaws a responséo the bright-
ening,perhapsy a factorof threeasshown by Figure5. The
cold lineslike C i do not show the event,with Si x in second

orderrespondinga bit. This thereforesuggestghat the event
just reachedemperature®f 1 MK. This is consistentwith
the eventbeingobsenablein the EIT 195 A image,which at
theseemperatures mostlydueto Fexii, althoughfor temper
atureslessthan1 MK, Feviii canbe dominant.Thefeatureat
1251.70A shavs alargeresponseo the event,suggestinghat
it is a hotline. Possibleédenti cationsincludeSi v 1251.39A
andSiv 1251.64A, however, bothof theseareextremelyweak
lines (veri ed using CHIANTI). Thereforewe suggesthatit
is O iv 625.853A in secondrder This would thereforemply
the presenceof anothersecondorderO iv line at 1250.25A,
closeto the Mg x secondorder line. Using CHIANTI with
a quiet sun DEM givesa radianceof 1.1 emgscm 2 s srt
for O iv 625.853A comparedo 14.5ergscm 2 s ! sr ! for
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dueto seconcbrderO iv 625.853A (seetext).

Mg x 624.94A. Takingthe N v enhancemerfiactorof 20, the
factorof 3 enhancemerior Mg x suggestshatthelinesshould
bein theratio of 2:1in favour of Mg x, whichis in agreement
with Figure5.

In the next section,a 1D hydrodynamidoop modelis in-
troducedNumericalsimulationsareperformedwith theresults
then corvertedinto obsenable quantitiesand comparedwith
thedatain orderto interpretthe obsenations.
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Fig. 6. Theevolution of temperaturevelocity, pressur@ndconductve
ux insidetheloopfromt = 0 stot = 400s. Dark coloursindicate
high temperaturenegative velocities,low pressureandnegative ux,
whereasbright coloursindicatelow temperaturepositive velocities,
high pressureandpositive ux.

4. Numerical modelling and interpretation of the
obser ved loop dynamics

4.1. Initial setup

The length of the loop as inferred from the TRACE images
is about20 Mm. The exacttemperatureoro le of the loop is
not known. However, the fact that during the transient o w
the loop is initially clearly visible in TRACE 1550A means
that it hasa temperatureof around100,000K. We consider
a 20 Mm long gravitationally strati ed 1D loop with foot-
pointsanchoredn thedeepchromospherelheloopis asemi-
circle with a vertical loop plane,i.e., the inclination angleis
zero. For simplicity, a uniform heatingwith a heatingrate of
H =1:5 10 ®ergcm 3s lisappliedalongtheloopto balance
the lossesdueto thermalconductionand optically thin radia-
tion. Theloop is initially in hydrostaticequilibriumandhasa
maximumtemperaturef T = 250, 000K attheape. Thecon-
ventionalway of calculatingoptically-thinradiatve enegy loss
is to usepowerlaw ts to aradiative losscurve over a range
of temperatureslt would be unphysicalto extend this loss
curve below 20 000K becauseat thesetemperaturethe chro-
mosphereds optically-thick to mary wavelengths.Therefore,
for the boundaryconditionswe choosea footpoint tempera-
tureof 20000K. Thisrepresentaphysicallyreasonabléower
boundaryconditionin theabsencef adetailedknowledgeand
thoroughtreatmenbf thedeepchromospherandphotosphere.
The equilibrium is derived by integratingthe 1D hydrostatic
equationsof pressureand enegy. The only coordinateis the



6 Doyle etal.: Transientsiphon o w

distancealongthe loop s. The left foot-pointis placedat the
origins=0,i.e,0< s< L, whereL=20 Mm.
TRACE 171 A
AT T T T T T

Time (x 10° s)

oL e B
0 5.0x10°

1.5x10°

P I
1.0x10°
Coordinate (cm)

Fig.7. Synthesize@missionin the TRACE 171A lter in 1D during
the rst 400s of evolution. Dark regionsrepresenstrongemissiorand
white regionscorrespondo no emission.

4.2. Hydrodynamic evolution of the loop

Thedisturbanceeenn theseriesof TRACEimagedqFigure2)
originatesat theleft foot-pointof theloop andtravelstowards
theright foot-point. This disturbancds modelledasa heating
pulsewhich hasthefollowing form:

8 ¢ S So!
:§hosmpexp ;0 t PR
-0 t> P,

h 1)

wherehy = 0:03 erg cm 3 s ! is the maximumheatinput, o

and s, arethe location of maximumheatingand the heating
scaldength.Themaximumheatinputis x edin thelowertran-
sitionregion neartheleft foot-pointatsy = 3 108 cm (3 Mm).

Theheatingscalelengthis s, = 10° cm (1 Mm). Theduration
of the heatinputis P = 40 s. The heatingpulsein Eq. (1) is

addedo thebackgroundiniformheatingH . Theheatingterms
areincludedin the 1D hydrodynamicequationof enegy. The
heatingpulsemay leadto high o w speedsandtheion pop-
ulationsmay signi cantly departfrom equilibrium. Therefore,
the e ectsof a non-equilibriumionisationbalanceare taken
into accountby couplingthe hydrodynamicequationggovern-
ing the conseration of massmomentumandenegy with the
time-dependenionisationbalanceequations We usethe nu-

mericalcodeHYDRAD (Bradsh& & Mason2003;Bradshav

etal. 2004)to solvethissystenof di erentialequationsvhich

are coupledvia the feedbackof the time-dependenion pop-
ulationsinto the radiatve loss term in the enegy equation.
HYDRAD hasan adaptve computationalgrid which allows
usto accuratelytracethe positionof thetransitionregion asthe
loop evolves.

The time-distanceplots in Figure 6 display the hydrody-
namicevolution of theloop. Theheatingpulseresultsin atem-
peraturencreasenearthe left foot-point.By t = 28 sthetem-
peraturereachesa maximumvalueof aboutl MK. Somepart
of theheatingpulseis convertedinto kineticenepgy. Theresult-
ing plasmao w reachesmaximumspeedf aboutl20km s 1
by t = 50 s. The injectedenengy is carriedtowardsthe right
foot-pointbothin theform of kinetic enegy andin theform of
heatingby thermalconductionFigure6 shavsthattheconduc-
tion peakmovesaheadbf the velocity peak.This is dueto the
large temperaturgradientcausedy theinitial localizedheat-
ing pulse.The velocity pro le graduallysteepenssits peak
movesfasterthanthetroughdueto the highertemperatureAs
aresult.thekineticenegy carriedby theplasmao w is very ef-
ciently corvertedinto heatingby thermalconductiontherest
beingre ected backfrom the densechromospheridoot-point
of the loop. In this way a propagatingwave is setup inside
the loop. The wave quickly decaysdueto the action of ther
mal conductionrandradiationandtheloop returnsto theinitial
equilibrium. It is possibleto selecta di erentsetof heating
parametersi-or example,whenthe durationof the pulseis in-
creasedhe loop reachegemperaturein excessof 1 MK. On
theotherhand.,if the durationof the heatingpulseis increased
and the maximumbheatinput hg is decreasedhe o w speeds
neartheright foot-pointbecomesmall.

4.3. Comparison of synthesized line pro les with the
observations

The next stepin our study is the comparisonof the simula-
tion resultswith the obsenations:theoreticalline pro les are
synthesizedind comparedwith the SUMERIline pro les. We

follow a well-known procedurefor the derivation of the line

pro les (see,e.qg.,Spadarcetal. 1990;Sarroet al. 1999).The

fractionalion populationgNion=Nejem) asafunctionof time are
calculatedby HYDRAD usingthe ionisationand recombina-
tion ratesgiven by Mazzottaet al. (1998). We adoptthe set
of coronalelementatundancegiven by Feldman(1992)and
usethe CHIANTI atomicdatabas€Youngetal. 2003)to ob-

tain the emissvities for eachline of interest.The emissvity of

aresonantine per unit interval of wavelengthis given by the

expression

hc

E /| — Nl Nion Nelem

!_ Nion Nelem NH

e)( —_—
NHNe—p= (2)

whereh is the Planckconstantc is the speedof light, is
the collisionalstrength! is the statisticalweightof the lower
level, N;=Nion is theratio of ionsresponsibldor theemissiorin
thegroundstaterelative to thetotalnumberof ionsperunitvol-
ume, Nion=Neiem is the relative abundanceof theionic species,
NelermNR is thealundanceof theelementrelative to hydrogen,
Ny is the protondensity N, is the electrondensity W is the

enegy di erencebetweertheupperandlowerlevels,kg is the
Boltzmanconstantand

(3)
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is the line broadeningfunction. In the above de nition ¢ is
therestwavelengthof theresonancdine, s = ( ¢=)vp is the
Dopplershift correspondingo the bulk velocity of the plasma
projectedon the line of sightv,, ¢ is the Dopplerwidth of
theline: r
_ o 2ksT .
0- c m + ' (4)
is the characteristicnon-thermalvelocity (assumedo be
25 km s ') andm the massof the ion producingthe spec-
tral line. In orderto calculatetheline of sightvelocity we have
to take into accountthe heliographicposition of the loop as
well astheazimuthalangleof theloop foot-pointbaselinewith
the north-southdirection. Theseparametersre evaluatedus-
ing the TRACE imagesin Figure 2. Therefore the following
resultsareonly valid for the obseredloop. Thetotal radiance
of aspectraline integratedalonga singlepixel is

Zs
1(; 1) =

S

E(; t;9ds; (5)

wheres and s needto be speci ed. Figure 2 shows thatthe
SUMERslit is placedneartheright foot-pointof the loop.\e

sets = 186 Mm. Thensg is determinedoy the requirement
thatthe projectionof theloop segment[s;; s] ontheplanenor-
malto theline of sighthasa pixel sizeof 1°°which corresponds
tos = 167 Mm.

Theabore describegrocedurdor calculatingtheline pro-

les is appliedto the resonantNv 1238 A and Ovi 1032 A

lines, plus the TRACE 171 A Iter. In Figure 7 we plot the
synthesize@missionin the TRACE 171A lter in 1D during
the rst 400s of evolution. The dark regionsrepresenstrong
emissionandthe bright regionscorrespondo weakemission.
Figure7 shavsthatthebrighteningof theloop (darkerregions)
lastsfor aboutthreeminuteswhichis consistentvith theactual
imagesin the TRACE 171A Iter shavnin Figure2.

The synthesizedine pro les and the correspondindine
shiftsfor Nv 1238A andOvi 1032A aredisplayedn Figure8.
Theradiances normalizedwith respecto theradianceof the
samdine att = 0 s. The Dopplershift is measuredn velocity
units(km s 1). Theresultsof thenumericalsimulationsfor N v
1238 A canbe comparedwith the SUMER obsenationsfor
thesamédine. Theradianceshavs no variationsandthereis no
Dopplershift duringthe rst 50 s afterthe pulse.As the pulse
reachegheslit theradianceincreasedy about10timeswhen
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t = 68 s, whichis slightly lessthanthe SUMER obsenations.
Figure 8 also shaws an increasein the line width dueto in-
creasingemperatureTheradiancencreasén theOvi 1032A
line is more pronouncedand the peakoccursatt = 160 s.
Thusthe peakfor Nv 1238A is followedby the peakfor Ovi
1032A which canbe explainedby the heatingof the plasma.
Thered-shiftcorrespondingo N v 1238A reachesimaximum
of 38 km s !, consistenwith the SUMER obsenations.The
peakoccursatt = 105s. Note the presenceof smallerlocal
peaksat aboutt = 60 s (bottom panelsof Figure 8). This is
consistentvith the resultsof the hydrodynamicsimulationsiit
hasalreadybeenshowvn thatthe conductionpeakmovesahead
of the velocity peak.The cadenceof the presenidataseis not
su cientto resole the double o w structure.The rst peak
correspondso thearrival of the conductionfront, whereashe
seconchigherpeaksignalsthearrival of the peakof theplasma
o w. Thelargered-shifts(> 30km s 1) lastjustoveraminute.
Thesepositive red-shiftsarethenfollowedby smallblue-shifts
asthe o wisre ectedfrom thedensechromospherifoot-point
of theloop. The smallnes®f the blue-shiftcouldbe explained
by thefactthatthe kinetic enegy is very e ciently corverted
into heatingdueto the steepeningf thevelocity andthecorre-
spondingarge conductve ux. Theinitial line pro le is grad-
ually restored.

The similarity of the numericalresultswith the SUMER
(andTRACE) dataallows usto interpretthe obsenationsasa
transiensiphon o w in acoldloop drivenby aheatingpulseat
onefoot-pointof theloop. Basedntheresultsof thenumerical
study and assuminga loop thicknessof 2 Mm, we estimate
that the amountof enegy requiredto drive the o w is about
10%° em.

5. Conclusions

We have presentegoint TRACE and SUMER obsenationsof
a transientevent in a cold loop. The data set was taken on
1999June3 startingat09:18UT andendingat 11:08UT. The
SUMER slit wasplacednearthe foot-point of the loop. A se-
quenceof TRACE imagesn the1550A and171A lters show
thatthe event startedat the oppositefoot-point of the loop. It
lastedfor a few minutesduring which atemporaryincreasen
the radianceof Nv 1238 A andthe correspondinged-shifts
reachingat 30km s ! (i.e. afteraddinga correctionvalueto
the derived relative velocity) were registered. A complemen-
tary numericalanalysisis carriedout in orderto interpretthe
obseneddynamicbehaiour of theloopandto estimateheen-
ergiesinvolvedin thetransientevent. Theresultsshav thatthe
obsenationscouldbeinterpretedn termsof atransiensiphon
o w which may arisedueto a heatingpulseat the loop foot-
point. The numericalanalysisalsoshows thatthe absencef a
signi cant blue-shiftin the SUMERdatacouldbeexplainedby
thesteepeningf the pulseasit travelsalongtheloop from one
foot-pointto the other Furthermoresincethe maximumtem-
peraturereaches 1 MK, thisis consistentvith theloop being
obsenablein TRACE 171A andSUMERMg x data.Theen-
ergy requiredto drive the o w is estimatedo be 10?° er.
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