
Prospects for the In Situ detection of 
Comet C/2019 Y4 ATLAS by SWA
Geraint H. Jones, Qasim Afghan, and Oliver Price
UCL Mullard Space Science Laboratory

M
. J

ae
ge

r



G. Rhemann

Ion Tail

Dust Tail



• First known ion tail crossing 
by Ulysses in May 1996 
(Jones+ 2000, Gloeckler+ 
2007)

• C/2006 P1 below

Neugebauer et al. 2007





C/2019 Y4

• Likelihood of the signature of 
a clear, discrete ion tail 
probably significantly reduced 
compared to ~10 days ago

• However, dust/debris cloud 
still present – if outgassing, 
ions detectable by SWA 
around May 30/June 1?

• Localised decrease in solar 
wind speed?



• Dust tail crossing will take place on 
June 6

• Dust grains released from comet on 
May 20. 

• ~66 km/s relative velocity

• If impacts occur on spacecraft, SWA 
may detect impact plasma clouds?



Other instruments

• Magnetometer

• Signs of magnetic field draping?

• Interplanetary Field Enhancements? 
(pictured)

• Dust impacts?

• RPW

• Dust impacts?

302 G.H. Jones et al. / Icarus 166 (2003) 297–310

Fig. 6. Plots of magnetic field elevation (θ ), azimuth (φ), and |B| against time in UT for four IFEs.

Jones+ 2003



What will we detect?

Seiichi Yoshida
aerith.net



C/2019 Y4 (ATLAS)

Hubble Space 
Telescope image of 
comet C/2019 Y4 
(ATLAS) on April 20, 
2020.

NASA, ESA, STScI, 
and D. Jewitt
(UCLA)



M. Jaeger, May 16.0

C/2019 Y4 (ATLAS)
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C/2019 Y4 (ATLAS)



Consequences of fragmentation

• Likelihood of the signature of a clear, discrete ion tail probably significantly 
reduced compared to ~10 days ago

• However, dust/debris cloud still present – if outgassing, ions detectable by 
SWA around May 30/June 1?

• Localised decrease in solar wind speed?

• Still definitely worth carrying out these observations!
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Targeted cometary encounters 103P: Dello Russo+ (2011)  
9P: Schleicher+ (2006)   
81P:Fink+ (1999)   
19P:Young+ 2004   
1P:Krankowsky (1986)
26P: Johnstone+ (1993)    
21P: Neugebauer+ (2007) & 
refs. therein



73P: Gilbert+ (2015)      

C/2010 X1: Galvin+ (Fall 
AGU 2013)    

C/2013 A1: Espley+     

153P: Jones+ (subm.)
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Other serendipitous encounters
6.6 AU (!) 6.6 AU (!)



Not the last comet opportunity for Solar Orbiter!

• Search conducted for comet tail alignments in past
and future missions

• Over 200 candidate periods identified, that are now
being investigated

• For Solar Orbiter, potential ion tail crossing around 
2021 October 22…

• Comet 342P/SOHO at 0.062 AU from Sun; Solar 
Orbiter 0.697 AU downstream of its location

• Fingers crossed for the next 10 days!


