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Driving coronal heating -
the magnetic carpet
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Conclusions
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Heating and coronal appearance

/ 	 � �� � � � � � � � � � �! $�� 	 � �
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Visualizing the corona
 ! � � ��� � � � � %
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� � � � � � 
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� " �� � � � � ��
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The solar corona
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DEM(T) and irradiance

79 ' / (�
� �� � � � ! � #� � � �: #
� � �� � ����� �� 	 ! #" 	 �� 	 � � � �� � . �� � �
� ! ! �� #� 	 �� �� � � � �� � �! � �4 � � � ��

low FIP

high FIPbest fit
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Heating and EM(T)
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� � 
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Best-fit and heating models

) ! �%�) � µ &l 0�*b
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� �' �(�$! � �� ! � � ��;� <��
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� " �� ! � � �>



September 6, 2004 SOHO15; St. Andrews 9

A closer look at the best fit
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4 � �� � �! � �� � � ��
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Conclusions
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Sun-like star

Surface field                            Corona (for YOHKOH’sSXT)                 Traced field lines

Cycle minimum
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Sun-like star

Surface field                            Corona (for YOHKOH’sSXT)                 Traced field lines

Rise phase



September 6, 2004 SOHO15; St. Andrews 13

Sun-like star

Surface field                            Corona (for YOHKOH’sSXT)                 Traced field lines

Approaching cycle maximum
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Sun-like star

Surface field                            Corona (for YOHKOH’sSXT)                 Traced field lines

Cycle maximum
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Sun-like star

Surface field                            Corona (for YOHKOH’sSXT)                 Traced field lines

Declining phase of the cycle
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Sun-like star

Surface field                            Corona (for YOHKOH’sSXT)                 Traced field lines

Approaching cycle minimum
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30x solar emergence rate

Surface field                            Corona (for YOHKOH’sSXT)                 Traced field lines
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30x solar emergence rate

Surface field                            Corona (for YOHKOH’sSXT)                 Traced field lines
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30x solar emergence rate

Surface field                            Corona (for YOHKOH’sSXT)                 Traced field lines
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30x solar emergence rate

Surface field                            Corona (for YOHKOH’sSXT)                 Traced field lines
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30x solar emergence rate

Surface field                            Corona (for YOHKOH’sSXT)                 Traced field lines
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30x solar emergence rate

Surface field                            Corona (for YOHKOH’sSXT)                 Traced field lines
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Scalings for heating: B/L Û <B>
&� � �2$
� �	 � � � 
� " %�&0*������ ! �� � �C�� �� ��� � �� � � � %�A) , B�µ A&B

Cool stars

Best fit

Simulation results (power only) Randomized loop lengths (power only)

?

Random mono-/bi-poles

Source strength

# connections

+

Sun-like

10x solar

30x solar

&� � �2$
� �	 � � � 
� " %�&0*������ ! �� � �C�� �� ��� � �� � � � %�A) , B�µ A&B
@! � � � � 
� �� �� � � � #� � %�

) ! � �� �� � � � �� �! $�� � � � � ���! ! � ��� � " � 	 � �� 
$$� � �;�
� � �� <
) ! � �� �" 
� � � �� � � � ���! ! � ��� � " � 	 �� � � �� � � � �$
� �� �� � � � � " � 	 �� � � �#� � ! � � � �� � � � � ' � � �
$! #� � �$! � �� � � � � �%Schrijver &Title (2002) SPh 207, 223)

“AB Dor”  – see M. 
Jardine’s talk
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Coronal color temperature
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" 	 � � �� � � 
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� .
@� #� � %�
� � � � � � � � �� ! � � � 
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! � �$� ! � �� � � 
� � �� � " 
! � � ��� � � �! $�
� � � �2
� � " 
! � ��! ! � � �� 	 � � �� 	 ! � � � � �� � �� ?�� � � =
� " �
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Sun-like                                10x solar                   30x solar
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Luminosity and thermal structure
� ! �� � �C�� � � ��� � �� � � � �
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Conclusions
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�#� � ��� � � 	 � � �
� 	 � � �� . �� 	 � �� � � � � � � ! $�� 	 � �� #�$� � � �$
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Heating and power laws
@! �! � � ��� � 
" 	 � � � � � �� � � �� � �� � � � ��
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�� � � �� � �� ���� H6� ��) 
� 	 � � �� � �
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/ 	 � � �� � � �
� " �
� �� ! � � 
� � � � � �� 
� 	 �) � �µ
&b0* l $! � �b4 � �$! � �;� � . <l >

Best fit Schr ijver  
et al.

Slope of 
Pevtsov et al.

Flux-flux diagram for   
YOHKOH/SXT
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Conclusions
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What is the magnetic carpet?
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What’s the “ weak”  stuff?
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� ���M� � � EN��� S� � 	 � Q� �� � 
� � �� � �� ���M� � � EN(�

 � . � � �� ! � �1� � � =�3 � #��� � � � �. �1� � � ��3%�� � � � 2� I  - �� ! � � � � � � �� ! ������� � � 62� H - L�
' 7 ! � P� " #� Q@� � � � R� � ��� ���M� � � EN�������������������������������������������������� � S� � 	 � Q� �� � 
� �

� � �� ���M� � � EN(�

� � � �
� �$� � � �� � . � � �#� �� ! �� E� � - 0� � � ' / �#�
��! 2
� #� � ! � � �� ����T� �#� � �� E� ��E� � �M� � � � N(
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What role does the carpet play?
 � � . �' � #� � 	 � � (�
� � � � � � � ! � � �� 	 � � � � �
� 	 � �MU� N�� ! � ! � � ��
� #��� � � � � � �� ! � �
� � � ! � 
� � � � �� 
� 	 �
� #� 	 �	 � � � 
� " ��

G� ! � � � � . �� � . �
� � � � � � 
� � �
� � � $� � � � � � �$! � �
	 � � � 
� " ��! � � � 
! � �

K 
� 	 �� ! � � � � � 
! � ��
� � � � � � 
� � � �� 	 � �
� � � � � � � � � � �! $�� 	 � �
MU� N�� ! � ! � � ��� � � �
;�! ! � <��
$� � 
� � � �
A� 	 �

 � 
� � � 
� � �� 	 � �
� 
- � � 2� ! �� � 
� . �U� �
� � � � ! �=��� � � ��
$� �
� 
� � � ���! $�
� � � � � � � �� �� �#� � � � � �

7 � � � � � 
� � � �� 	 � �
� 
" � � ��� � � 	 � � . � �
� � � � � � � �� #�$� � � �
� � � �� ! � ! � � �

) � 
�� �� ! �� � 	 � � � �� ! �
� 	 � �� �� � � 
� � ��
� � � ! � . �� ! � � � � � �
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The corona: an arcadian* hierarchy
* “a region or scene of simple pleasure or quiet
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The corona: an arcadian* hierarchy
* “a region or scene of simple pleasure or quiet
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The corona: an arcadian* hierarchy
* “a region or scene of simple pleasure or quiet
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My personal perspective:
J V$�� �� 
� " �� �� � � 	 � � 
� � �� � � ! � 
� � �� � � � " . �
� � ! �� � � ��� � �� ! � ! � � � ��� 	 � � � 	 � �� ! � ! � � ��

� � � � " . �� #� " � � �
� �� ! � 
� � � � � �� . �� 
� � �� � � � � � � �! $�� - 
� � 
� " �$
� �� �' 
�� ���$
� �� 2�
� � �
� � � 
� 
� " (��

J V$��	 � �� ! �=�� � ! � 
� � � �� . �� 	 � �
� �� � � 
! � �! $�$
� �� �
� �� 	 � �� � � ��2� � � �� �� � � � � � �
� ! � � � 
� #�� � �� 
" � 
$
� � � � �. �� ! �� ! � ! � � ��	 � � � 
� " ��� 	 � � �� 	 
� �� � � � " . �$�#- �� 	 ! #�� �� � � �� �
� 
� 	 �� � � 
� 
� . �� � �� 	 � �� � � 
� 
� " �� ! � � ! � � � � �

J / 	 � �� � � � " . �� � � ! � 
� � � �
� � ! �� 	 � �� ! �� � �� ! � ! � � �
� �� 
� � 
� � � � � �� ! � � �. �1� � ! ! � 	 �. 3�
' 
� � �#� 
� " �� ! � � 
� �. �� � � ! $�� � � � (��* � � " � �$�� � � � �� � � ! � � �
� � � � � � 
� " �. �� ! � 
� � � � �
' � #��� ! � �� � � � � � � � 
�. �� ! � � �$� � : #� � �(�� 
� 	 �
� � � � � � 
� " �' �! � � ��� � � �" �! � � �(�� � � 
� 
� . �
� 	 � � " 
� " �� 	 � �� 	 � � � � ��� � �#� �#� � ��

J / 	 � �� � ! � � �� � � � � �#� �! $��� � " � 	 �� � � �� � �
� �� 	 � �� ! � ! � � ��� � " � � � 
� �$
� �� �� � . �� � �
$#� � � � � � � � ��
� �� 	 � �1$�#- 2$�#- �� � �� � 
! � � 	 
� � 3��
� =
� " �� 	 � �: #
� � � � � �� � � � ! �=��! �� 	 � �
� ! � � �� � � 
� � �� � � � � ���M�! ! � � �¹ $
� �� ��
� � � N

J � � � � 
� " �� �! � " �! � � � �' � � � ��! � " (�$
� �� ��
� � � �� � . �� � �� �� 
$$� � � � � �' � � � 
� 
! � � �L(�
� � ! � � � � �
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Question for the future:

� ! � �� #� 	 �;� � � =�$
� �� <�
� �� 	 � � � L�K 	 � � �
� �
� � �� ! �� L�� ! � �
� �
� �" � � � � � � � � L�

K 	 � � �� ! � � � � �� 	 � �� ! � ! � � L�K 	 . �
� �� 	 
� �� � � 	 � � 
� � �
� � � � � � � � � � �! $�
� ! � � � � � 
! � �Q! � � �� � ! � � � � 
� � ��� � � �
� " �! � �. �� 
� 	 �� 	 � �� � � � �� � " � � � 
� �$�#- �
� � � � 
� . L

� ! � �
� �� ! � 2�	 � � � � ��� � � � " . �� 
� � 
� � � � � �
� � ! �1�	 � � � � �3�� � � � " . �
� �� 	 � �
� ! � ! � � L

� / ! �� � � � � � �� 	 � � � �: #� � � 
! � � �� � �� � � � �� 7 �
� � " � � . �� 
� 	 �	 
" 	 �� � � ! �#�
! � �

� �� � � � � ��� 
� � �� T7 �� � � � " . >


