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Model Data

Model: Model: Footpoint Footpoint Heating Heating 



Model: Loop Top Heating Model: Loop Top Heating 



Model: Uniform Heating Model: Uniform Heating 



Pr iest et al. (1998): heating     Pr iest et al. (1998): heating     
is uniformis uniform

AschwandenAschwanden (2001): heating (2001): heating 
concentrated at concentrated at footpointsfootpoints

Reale Reale (2002): heating is (2002): heating is 
concentrated at loop topconcentrated at loop top

All used All used samesame SXT dataSXT data



To Add to the Confusion:To Add to the Confusion:
EUV results from EIT and EUV results from EIT and 

TRACE from numerous TRACE from numerous 
authors (authors (e.ge.g., Lenz ., Lenz et alet al . . 
1999) show distr ibution of 1999) show distr ibution of 
temperature along loop is temperature along loop is 
FLATFLAT



Loop 1:Loop 1: 20 Apr 9820 Apr 98

Compare 2 CDS Loops:Compare 2 CDS Loops:

Loop 2:Loop 2: 30 Jun 9930 Jun 99



•• Both loops were on the limbBoth loops were on the limb
•• Both formed hours after  flaresBoth formed hours after  flares
•• Both regions had active filamentsBoth regions had active filaments
•• There was a CME hours before There was a CME hours before 

the loop observations on both daysthe loop observations on both days
•• Both were visible in EIT 195Both were visible in EIT 195
•• Neither  had any TRACE dataNeither  had any TRACE data
•• Neither  had EIT or  SXT data for  Neither  had EIT or  SXT data for  

temperature analysistemperature analysis



Main Loop

Companion Loop

Loop 1:1998 Apr 20Loop 1:1998 Apr 20



Main Loop

Companion Loop

Loop 2:1999 Jun 30Loop 2:1999 Jun 30



Loop 1Loop 1

Loops Loops SiSi XII Log T = 6.25XII Log T = 6.25

Loop 2Loop 2

?



Loop 1Loop 1

Loops O V Log T = 5.4Loops O V Log T = 5.4

Loop 2Loop 2

?



Loop 1: EIT 195 Loop 1: EIT 195 







Loop 2: EIT 195 Loop 2: EIT 195 







EIT Results:EIT Results:
•• Dur ing CDS ObservationsDur ing CDS Observations

••Loop 1 is stableLoop 1 is stable
••Loop 2 is changingLoop 2 is changing

•• Loop FormationLoop Formation
••Loop 1: hot plasma fills an Loop 1: hot plasma fills an 
existing magnetic structureexisting magnetic structure
••Loop 2: magnetic structure Loop 2: magnetic structure 
grows from hot knot at limbgrows from hot knot at limb
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Loop 2: Loop 2: 



Loop 2: Loop 2: 



After  Background Subtraction :After  Background Subtraction :
•• Loop 1: cool plasma subtracts outLoop 1: cool plasma subtracts out
•• Loop 2: hot plasma subtracts outLoop 2: hot plasma subtracts out
•• Both loops are Both loops are mutlithermal mutlithermal along along 

each line of sight examinedeach line of sight examined



SSii TTii ´́ DEM (TDEM (Tii)             )             

SSii DEM (TDEM (Tii) ) 
TTDEMDEM ==



DEMDEM --Weighted TemperaturesWeighted Temperatures
Loop 1Loop 1 Loop 2Loop 2

ApexApex 2.4e62.4e6 1.2e61.2e6
LegLeg 1.3e61.3e6 2.1e52.1e5
FootFoot 9.2e59.2e5 1.8e51.8e5



DEMDEM --Weighted TemperaturesWeighted Temperatures
Loop 1Loop 1 Loop 2Loop 2

ApexApex 2.4e62.4e6 1.2e61.2e6
Up LegUp Leg 1.3e61.3e6 2.1e52.1e5
Low LegLow Leg 9.2e59.2e5 1.8e51.8e5

DEMDEM --Weighted DensitiesWeighted Densities
ApexApex 1.91.9 8e98e9
Up LegUp Leg 2e92e9 2e92e9
Low Leg Low Leg 2e92e9 2e92e9



•• Pressure:Pressure:
••Loop 1 is under  ~ constantLoop 1 is under  ~ constant
••Loop 2 is NOT constant Loop 2 is NOT constant 

•• DEMDEM --weighted temperatureweighted temperature
•• increases from theincreases from the footpointsfootpoints
to the loop top for  both loopsto the loop top for  both loops



Curve after 
background 
subtraction

Curve before 
background 
subtraction



Radiative LossesRadiative Losses
Loop 1Loop 1 Loop 2Loop 2

ApexApex --5.4e5.4e--33 moremore
LegLeg --1.3e1.3e--22 uncer tainuncer tain
FootFoot --1.7e1.7e--22 ~ ~ --1e1e--44



Radiative LossesRadiative Losses
Loop 1Loop 1 Loop 2Loop 2

ApexApex --5.4e5.4e--33 moremore
LegLeg --1.3e1.3e--22 uncer tainuncer tain
FootFoot --1.7e1.7e--22 ~ ~ --1e1e--44

Conductive LossesConductive Losses
ApexApex --2.1e2.1e--44 moremore
LegLeg +5.3e+5.3e--55 uncer tainuncer tain
FootFoot +1.2e+1.2e--44 ~ ~ --1e1e--66



In Conclusion:In Conclusion:
•• Loop 1: hotter  &  stable Loop 1: hotter  &  stable 
•• Loop 2: cooler  &  changingLoop 2: cooler  &  changing
•• Radiative losses dominate bothRadiative losses dominate both
•• Loops 1 &  2 do not appear  to be Loops 1 &  2 do not appear  to be 

snapshots of the same snapshots of the same 
evolutionary process (cool loop evolutionary process (cool loop 
evolving to hot loop or  vise versa)evolving to hot loop or  vise versa)

•• All CDS loops are not the sameAll CDS loops are not the same



The resolution of The resolution of 
the coronal loop the coronal loop 
controversy awaits controversy awaits 
the next generation the next generation 
of high spatial of high spatial 
resolution imaging resolution imaging 
spectrometersspectrometers



Am I  Right?Am I  Right?



Am I  Wrong?Am I  Wrong?


