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Summary	
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•  Fermi LAT Collaboration is very busy and very productive 
•  Maintaining good coverage in all areas due to multitasking, in spite 

of reductions in core operations staff at SLAC. 

• Pass 8 pipeline now fully operational - Pass 8 data being 
delivered to science community by FSSC;  

!  Looking forward to many new results from Pass 8 being 
reported at this week’s Fermi Symposium 

!  completion of analysis tools and supporting science analysis 
results (catalog and updated diffuse model) for Pass 8 
underway   

•  LAT Instrument operation remains stable; science 
performance better than ever 

•  Science productivity of LAT remains high 



2015:	A	good	year	for	Fermi	LAT	science	

7	years	



Pass	8	is	here!	Pass 8 is Public

I Pass 8 is the most profound revision of the LAT event-level analysis since
launch.

I And improving on all the metrics related to high-level science analysis.

I The LAT processing pipeline switched to Pass 8 on June 24.
I No more Pass 7 data being produced.

I The FSSC started serving Pass 8 data (since the beginning of the mission)
on the same day.

I And associated analysis components and tools.

I A fundamental milestone, closing a loop started in 2009.
I Many di↵erent pieces finally coming together.

I Development and validation of the underlying event-level analysis and
instrument response functions.

I Update of the analysis tools.
I Update of the processing pipeline and associated data quality monitoring.
I Development of the documentation.
I Update of the FSSC infrastructure for serving photons to the community.

I And an extraordinary example of collaboration between the LAT Science
Team, the Instrument Science Operation Center, the Fermi Science
Support Center and the ASI Science Data Center (among others).
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Overview	of	Pass	8	Pass 8 in a nutshell
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3FGL: + 31-40%
(4 years, Pass 7 rep. > 100 MeV) 1FHL: + 20-30%

(3 years, Pass 7 > 10 GeV)

4FGL (*): + 34-54%
(7 years, Pass 8 > 60 MeV)

(*) In the works

2FHL: + 33-49%
(6 years, Pass 8 > 50 GeV)

3FHL (*): + 20-30%
(7+ years, Pass 8 > 10 GeV)

I Significantly increase the gamma-ray throughput (> ⇥1.2 everywhere).
I ⇥1.5 above ⇠ 60 MeV and above ⇠ 50 GeV.

I Better angular resolution—and better modeled.
I ⇥1.3 at 10 GeV (or background ⇥0.6).

I Event-by-event reconstruction quality fully integrated in the analysis
framework.

I PSF event types (dSphs, source extension, AGN pair halo).
I Energy dispersion event types (searches for spectral lines and ALPs).
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1873	
sources	

1451	
sources	

3033	
sources	

LAT Collaboration, ApJS 218:23 (June 2015) 



Measurement	of	isotropic	diffuse	gamma-ray	
background	to	820	GeV	

Fermi LAT Collaboration, 
ApJ 799:86 (January 2015) 

IGRB:  extragalactic emission too faint 
or too diffuse to be resolved + any 
Galactic foregrounds that are 
~isotropic. 
 - now extended from 100 GeV to 820 GeV; 
significant high-energy cutoff – consistent 
with EBL attenuation of source population 
with little or no evolution  

Energy [MeV] 



Gamma-Ray	Bursts	
Fermi	is	the	most	prolific	detector	of	GRBs	

GRB observations with LAT have prompted theoretical advances 
and posed big challenges to understanding of these extreme 
sources, despite the fact that GRB emission above 100 MeV is a 
fairly rare event. 



Unveiling	the	nature	of	GRB	
•  Fermi	LAT	is	changing	our	knowledge	of	

Gamma-Ray	Bursts:	

–  High	energy	emission	is	delayed	and	
lasts	much	longer	than	low	energy	
emission:	probably	related	to	aSerglow	
rather	than	prompt	gamma-ray	
emission;		

–  Synchrotron	emission	alone	cannot	
explain	very	high	energy	gamma-rays;	

–  ConvenVonal	models	have	problem	
explaining	rich	dataset:	“extra	
components”	both	at	low	and	high	
energy	are	required	to	fit	data;	

•  Rare	bright	events	(such	as	130427A)	will	
conVnue	to	occur,	offering	an	important		tool	
to	study	par7cle	accelera7on	and	emission	
mechanisms	in	GRBs;	

•  larger	popula7on	of	LAT	GRBs	with	known	
redshiS:	

–  provides	tool	to	constrain	EBL	models,	
extending	sample	of	high	energy	emi^er	
to	high	high	redshiS;	

–  Improves	constraints	on	Lorentz	
invariance	violaVon	(V.	Vasileiou,	et	al.
2013,	PRD)	

Brightest GRB detected by Fermi: high-energy LAT 
emission resembles the Swift X-ray emission rather 
than soft-gamma GBM emission  

GRB 130427A 



LAT	GRB	detecVons:	enhanced	by	Pass	8	and	
improved	algorithm	

•  Pass	8	brings	20%	increase	of	GRB	detecVons;	

•  A	new	detecVon	algorithm	(used	since	March	2013)	
increased	number	of	GRB	detecVons	resulVng	in	more	
GCNs	(and	more	follow-ups);	

•  Applying	the	new	algorithm	on	Pass	8	data	since	the	
beginning	of	the	mission:	resulted	in	more	than	100	
GRB	detected	at	high	energy	(2nd	LAT	catalog	in	prep.)	



2015:		A	good	year	for	Fermi	LAT	pulsar	science	

radio pulsars 
radio-quiet pulsars 
radio millisecond pulsars 

- pulsar discovery rate undiminished 



PSR	J0540-6919:	first	extragalacVc	gamma-ray	pulsar	
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"  most luminous pulsed gamma-ray 
emission yet observed; 20x the Crab 

"  upper limit for gamma-ray emission 
from PSR J0537-6910 

- to be published in Science this week  



recently	discovered	pulsar	found	with		
Einstein@Home	
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PSR	J1906+0722:	an	energeVc	pulsar:		detecVon	complicated	by	a	huge	glitch		

Fermi LAT Collaboration, ApJLett 809:12 (August 2015) 

Pass 8 pushed this to detection 

Δf/f ≈ 4.5 x 10-6 

period = 8.9 Hz 

E = 1036 erg/s 
. 

off-pulse analysis revealed an 
additional nearby source, possibly 
interaction between SNR and 
molecular cloud 



ConVnuing	producVve	synergy	with	radio	
pulsar	community		

Most recently reported Parkes survey of 56 unidentified LAT sources resulted in 
discovery of 10 millisecond pulsars – Camilo, et al, ApJ 810:85 (Sept 2015) 



PG	1553+113:	an	acVve	galaxy	with	quasi-periodic	
gamma-ray	emission	

first observation of γ-ray and nearly-periodic 
multiwavelength oscillation in an AGN 

P = 2.18 ± 0.08 years 

- pulsational accretion flow instability ? 
- jet precession ? 
- gravitationally-bound supermassive black 

hole binary ? 

Fermi LAT Collaboration, ApJ, accepted 

If periodic modulation is coherent, as expected for 
binary scenario, then subsequent maxima expected 
in 2017 and 2019 

γ-ray optical 



glowing galactic saga 


