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Astrophysics (J-factor)Particle physics

dSph galaxy

To robust estimate J-factor value, 
revealing the dark halo structure of the dSphs is of importance! 

γ-ray detector 

Observable
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• Non-spherical dark halo (Hayashi et al. 2016) 
Most	previous	works	estimated	J-values	by	assuming	spherical	mass	models,	
even	though	the	distributions	of	luminous	and	dark	components	in	dSph	are	
actually	not	spherical.		

• Foreground contaminations (Ichikawa (inc. KH) et al. 2017a,b) 
Foreground	contaminations	have	largely	impact	on	determining	dark	halo	
profiles,	especially	ultra	faint	dwarf	galaxies.	

• Velocity	anisotropy	(Hayashi	et	al.	in	prep)	
Velocity	anisotropy	as	commonly	parameter	is	strongly	degenerated	with	mass	
profile	of	dark	halo.	Therefore,	studies	of	dark	matter	is	dSphs	have	been	
hampered	by	this	degeneracy.		
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Big efforts to reduce contaminations… 
1. Region of interest cut 
2. Color-magnitude cut 
3. Velocity cut 
4. Surface gravity cut 
5. Effective temperature cut 
6. Metallicity cut

Indistinguishable contaminations still remain…
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Membership fraction parameter

Distribution Functions

Green: Contaminated (regard FG as member stars) 
Orange: Our new fit

Our new likelihood reproduces  
successfully the input J-factor values.

To treat contaminations more accurately, we require a number of 
stellar spectra of FG stars as well as member stars in outer region.
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Classical dSphs

Ultra-faint dSphs
                  (UFD)
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Classical dSphs Ultra-faint dSphs



新学術シンポジウム＠東北大 2018.2.12



新学術シンポジウム＠東北大 2018.2.12

Blue: Our method
Orange: W09 method

Green: Naive Cut

• Our method can treat correctly and statistically the effect of the 
foreground contamination for the observational data. 

• It should become powerful tool for the J-factor estimate of the MW 
dSphs in the PFS-era and it is worthwhile to calculate the sensitivity of 
WIMP DM. 
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