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Coronal Propagating Disturbances (PDs) and spicular 
connections 



What are Plumes? 
l  Plume are extend as bright narrow structures from 

chromosphere to corona 
l  Mostly rooted in Coronal Holes 
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•  Noci et. al. 1997 

•  Giordano et. al. 2000 

•  Wilhelm et. al. 2000 

•  Patsourakos & Vial 2000 

•  Teriaca et. al. 2003 

•  Raouafi et. al. 2007 
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•  Casalbuoni et. al. 1999 

•  Gabrial et. al. 2003 

•  Gabrial et. al. 2005 

This topic is highly debated and still open  
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Slow waves: Detections 
•  Small amplitude propagating intensity disturbances were extensively studied with imaging 
 telescopes in open/extended loop structures close to active regions (Berghmans & Clette 
 1999; De Moortel et al. 2000; King et al. 2003) and also in polar plumes (Deforest & 
 Gurman 1998; McIntosh et al. 2010; Krishna Prasad et al.  2011). 
 
•  There were some spectroscopic observations as well by several authors using CDS  
onboard SOHO (Ireland et al. 1999; O'shea et al., 2001) and more recently using SUMER 
and EIS (Banerjee et al. 2009; Gupta et al. 2010) 
 
•  Based on some of the observed properties all these authors interpreted the observed 
 oscillations in terms of slow magneto-acoustic  waves. 
 
•  Wang et al. (2009) observed low frequency (12 & 25 min) oscillations for the first time, 

both in intensity and Doppler shift using EIS supporting this nature.  
 
•   De Pontieu & McIntosh (2010) report oscillations in line width in addition to the intensity 

and Doppler shift and they cautioned on the ambiguous detection of high speed up-flows 
as slow waves. 

 
•   Recent observations indicate that the effect of up-flows is more prominent close to the 

foot points of the supporting structure and the slow waves dominate away from the base 
(Nishizuka & Hara, 2011, Tian et al. 2012). 

 
•  Slow waves were also found to be omnipresent at longer periods (Krishna Prasad  et al. 

2012, 2014). 





What about the driver?  
 
How are the slow waves generated? 
 
Can flows generate waves? 
•  High resolution observations (AIA/SDO) revealed jet-like 

features at the base of plumes (Raouafi & Stenborg, 2014) 

•  Source of these jet-like features is still unknown 

•  Our aim is to combine chromospheric, TR dynamics and 
dynamics at coronal heights while combining data from IRIS 
and AIA 

 

 



Coronal PDs and spicular connections 



South Polar limb simultaneous observations of IRIS and AIA 

IRIS 2796 A  10,000 to 15,000 K and IRIS 1400 A is sensitive to temperatures  60,000 to 
80,000 K. The AIA 304 A, AIA 171 A and AIA 193 A filters response function peaks at 0.05 MK, 
0.8 MK and 1.25 MK respectively 





Black, orange and green contours show the envelopes of the spicular temporal 
evolution as seen in the IRIS 2796 °A SJI, IRIS 1400 °A SJI and AIA 304 °A channels. 
These contours are overplotted in the AIA 171 °A and AIA 193 °A X-T map for 
comparison. Dot-dashed horizontal line in yellow represents the limb of Sun as seen in 
AIA 171 °A and 193 ° A. Dashed red lines tracks the PDs observed in AIA 171 °A and 
193 A° . 
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Space-time maps corresponding to slit location S1 (along a plume like 
structure) showing connection between spicular activities as seen by 
IRIS channels (bottom) and PDs as seen by coronal AIA channels 
(top). The slanted black lines are used to measure the speeds. 



Summary 
•  PDs are ubiquitous in the solar atmosphere and spicules can trigger 

coronal PDs. 

•  We  point out a possible connection between the small scale, short 
lived cool spicular structures with the very large scale long lived hot 
plume structures 

•  We find that time of the start of trajectory of PDs is almost co-
temporal with the time of the rise of the spicular envelope and the 
spicular material fall cause brightenings followed by the generation 
of another PD in AIA 171 and 193 ° A. 

•  We propose that reconnection like processes generate the spicules 
and waves simultaneously 

•  The PDs as seen have a mixed signature of waves and flows at 
lower heights while at the extended coronal heights the wave 
signature is dominant. There is also a signature of acceleration of 
these PDs as represented by the curved red dashed lines 

Samanta et al. 2015 (ApJ letters, December 10) 
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