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Deuteron spectra measurements in PAMELA
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During the analysis of PAMELA experimental data allowed to reconstruct both 
galactic deuteron spectrum (last work: O. Adriani et al., Astrophysical Journal, 
2016, 818 (1), 68) and re-entrant albedo deuterons (last work:  Koldobskiy S.A. et 
al., Nuclear and Particle Physics Proceedings, 2016, 273-275, pp. 2345-2347) 



Why deuterons? 
• Different CR species will propagate in the Heliosphere 

differently due to a lot of different processes inside it. 
• These processes depends from different particle 

characteristics, including sign of charge, magnitude of 
charge, mass, kinetic energy.  

• Therefore we must try to measure modulation for every 
CR specie we can distinguish (including deuterons) 

• These measurements are necessary step when we try to 
construct modern up-to-date models for propagation 
processes in Heliosphere. 
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Solar modulaAon of GCR deuterons: 
BESS


•  BESS	collabora+on	was	able	to	
reconstruct	the	deuteron	spectra	in	
period	from	1992	to	2000	and	
therefore	they	show	the	influence	of	
solar	modula+on	to	spectrum	of	
galac+c	deuterons	
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Experimental data 
A set of flights on balloons: 
K.C. Kim et al // Proc. of 30th ICRC, Vol. 2 
(OG part 1), pages 71 - 74 



PAMELA instrument
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dE/dx distribuAon (tracker)
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Deuteron selecAon


•  Main	problem:	enormous	
background	of	protons.	

•  Deuterons	were	selected	via	
mul+variate	correla+on	
analysis.		

•  Rigidity,	velocity	and	energy	
losses	in	magne+c	
spectrometer	and	detectors	
of	ToF	system	were	used	to	
construct	a	deuteron	
selec+on	criteria	set	

•  This	set	allowed	to	separate	
deuterons	and	protons	with	
energies	from	100	MeV/
nucleon	to																																			
600	MeV/nucleon.	
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Preliminary results for GCR deuteron spectrum 
modulaAon in PAMELA experiment
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Preliminary results for GCR deuteron 
spectrum modulaAon in PAMELA experiment




Conclusion


-	PAMELA	experimental	data	from	June	2006	to	June	2009	was	
analyzed	and	GCR	deuteron	spectra	were	reconstructed	for	this	
period	with	bin	size	in	half	year.		
	-	The	deuteron	spectrum	dependence	from	solar	modula+on	is	
clearly	seen.	
-	Work	not	finished,	some	addi+onal	efficiency	evalua+ons	are	
needed,	moreover	the	main	goal	is	to	reconstruct	the	spectra	for	
period	from	2006	to	2015.	For	this	task	new	criteria	set	is	
developed.	
	
	

10 



Thank you for aOenAon! 


11 


