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WIMPs	and	Indirect	Detection

• Gamma	flux	from	annihilation	depends	on:
• Astrophysical	DM	distribution
• Dark	Matter	parameters
• Annihilation	products
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The	Impact	of	Substructure
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The	Origin	of	(Sub)Structure
1. Primordial	scalar	

perturbation	spectrum
2. Linear	growth	of	initial	

perturbations	
3. Nonlinearity,	gravitational	

collapse	
4. Hierarchical	formation

Lacey	and	Cole	(1993)



Substructure:	Halo	Mass	Function
§ Press-Schechter	Ansatz

§ Relates	distribution	of	density	
perturbations	on	a	scale	to	
fraction	of	matter	collapsed	on	at	
least	that	scale

§ Strength	of	scalar	power	spectrum	
constraints	are	scale	dependent

§ Translation	between	power	
spectrum	and	perturbation	
distribution	only	straightforward	
for	gaussian	fields 10�2 101 104 107
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Substructure:	Halo	Profile
• Self-Similar	Profile:

• NFW	Profile:
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An	Example:	Axion	Inflation
§ Inflaton is	an	axion

§ gauge	fields	backreact
§ enhanced	scalar	power	
spectrum

§ nongaussianities
§ Perturbation	distribution:
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Joint	Inflation-WIMP	Constraints
Minimum	Sensitivity
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�� ! bb̄
<latexit sha1_base64="q1IgcDKr6QMmYCTw59WjnMMnWc4=">AAACDHicbVC7TsMwFHXKq5RXgZHFokViqpIuMFawMBaJPqQmqhzXaaw6cWTfgKqoH8DCr7AwgBArH8DG3+CmGaDlSPY9Ovdc2ff4ieAabPvbKq2tb2xulbcrO7t7+wfVw6OulqmirEOlkKrvE80Ej1kHOAjWTxQjkS9Yz59cz/u9e6Y0l/EdTBPmRWQc84BTAkYaVmt1l4Yc5xd2FR+HQJSSDxj72PWJMqVuXHbDzoFXiVOQGirQHla/3JGkacRioIJoPXDsBLyMKOBUsFnFTTVLCJ2QMRsYGpOIaS/Ll5nhM6OMcCCVOTHgXP09kZFI62nkG2dEINTLvbn4X2+QQnDpZTxOUmAxXTwUpAKDxPNk8IgrRkFMDSFUcfNXTEOiCAWTX8WE4CyvvEq6zYZj+G2z1roq4iijE3SKzpGDLlAL3aA26iCKHtEzekVv1pP1Yr1bHwtrySpmjtEfWJ8/nkaZaQ==</latexit><latexit sha1_base64="q1IgcDKr6QMmYCTw59WjnMMnWc4=">AAACDHicbVC7TsMwFHXKq5RXgZHFokViqpIuMFawMBaJPqQmqhzXaaw6cWTfgKqoH8DCr7AwgBArH8DG3+CmGaDlSPY9Ovdc2ff4ieAabPvbKq2tb2xulbcrO7t7+wfVw6OulqmirEOlkKrvE80Ej1kHOAjWTxQjkS9Yz59cz/u9e6Y0l/EdTBPmRWQc84BTAkYaVmt1l4Yc5xd2FR+HQJSSDxj72PWJMqVuXHbDzoFXiVOQGirQHla/3JGkacRioIJoPXDsBLyMKOBUsFnFTTVLCJ2QMRsYGpOIaS/Ll5nhM6OMcCCVOTHgXP09kZFI62nkG2dEINTLvbn4X2+QQnDpZTxOUmAxXTwUpAKDxPNk8IgrRkFMDSFUcfNXTEOiCAWTX8WE4CyvvEq6zYZj+G2z1roq4iijE3SKzpGDLlAL3aA26iCKHtEzekVv1pP1Yr1bHwtrySpmjtEfWJ8/nkaZaQ==</latexit><latexit sha1_base64="q1IgcDKr6QMmYCTw59WjnMMnWc4=">AAACDHicbVC7TsMwFHXKq5RXgZHFokViqpIuMFawMBaJPqQmqhzXaaw6cWTfgKqoH8DCr7AwgBArH8DG3+CmGaDlSPY9Ovdc2ff4ieAabPvbKq2tb2xulbcrO7t7+wfVw6OulqmirEOlkKrvE80Ej1kHOAjWTxQjkS9Yz59cz/u9e6Y0l/EdTBPmRWQc84BTAkYaVmt1l4Yc5xd2FR+HQJSSDxj72PWJMqVuXHbDzoFXiVOQGirQHla/3JGkacRioIJoPXDsBLyMKOBUsFnFTTVLCJ2QMRsYGpOIaS/Ll5nhM6OMcCCVOTHgXP09kZFI62nkG2dEINTLvbn4X2+QQnDpZTxOUmAxXTwUpAKDxPNk8IgrRkFMDSFUcfNXTEOiCAWTX8WE4CyvvEq6zYZj+G2z1roq4iijE3SKzpGDLlAL3aA26iCKHtEzekVv1pP1Yr1bHwtrySpmjtEfWJ8/nkaZaQ==</latexit><latexit sha1_base64="q1IgcDKr6QMmYCTw59WjnMMnWc4=">AAACDHicbVC7TsMwFHXKq5RXgZHFokViqpIuMFawMBaJPqQmqhzXaaw6cWTfgKqoH8DCr7AwgBArH8DG3+CmGaDlSPY9Ovdc2ff4ieAabPvbKq2tb2xulbcrO7t7+wfVw6OulqmirEOlkKrvE80Ej1kHOAjWTxQjkS9Yz59cz/u9e6Y0l/EdTBPmRWQc84BTAkYaVmt1l4Yc5xd2FR+HQJSSDxj72PWJMqVuXHbDzoFXiVOQGirQHla/3JGkacRioIJoPXDsBLyMKOBUsFnFTTVLCJ2QMRsYGpOIaS/Ll5nhM6OMcCCVOTHgXP09kZFI62nkG2dEINTLvbn4X2+QQnDpZTxOUmAxXTwUpAKDxPNk8IgrRkFMDSFUcfNXTEOiCAWTX8WE4CyvvEq6zYZj+G2z1roq4iijE3SKzpGDLlAL3aA26iCKHtEzekVv1pP1Yr1bHwtrySpmjtEfWJ8/nkaZaQ==</latexit>



Concluding	Remarks

• Emphasis	on	methodology

• New	scenarios		+	strategies	for	DM	indirect	detection
• (Semi-)Analytic	techniques	need	N-body	verification


