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•   Fermi LAT Collaboration is very busy and productive 
•  maintaining coverage in all areas due to multitasking by many 

collaboration members; 

•  several important papers published in 2013, including 
− The First Fermi-LAT Gamma-Ray Burst Catalog 

⋅ ApJS 209, id. 11, 11/2013 
− The First Fermi-LAT Catalog of Sources above 10 GeV 

⋅ ApJS 209, id. 34, 12/2013 
− The Second Fermi Large Area Telescope Catalog of Gamma-Ray Pulsars 

⋅ ApJ 208, id. 17, 10/2013 
− The Fermi All-sky Variability Analysis: A List of Flaring Gamma-Ray Sources 

and the Search for Transients in Our Galaxy 
.  ApJ 771, id. 57, 7/2013 

•  Instrument operation is stable 

•  Pass 8 reprocessing nearly complete: validation process 
beginning; will be major activity in 2014 
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Citations: 511 

1st LAT Source Catalog (6/2010) 

Citations: 455 

2nd  LAT Source Catalog (4/2012) 
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citations:  328 

1st LAT Pulsar Catalog (4/2010) 2nd  LAT Pulsar Catalog (10/2013) 

citations:  30 



new	
  LAT	
  catalogs	
  
q 1st	
  LAT-­‐GRB	
  Catalog	
  

–  35	
  LAT	
  GRBs	
  /	
  3	
  years	
  
–  Delayed	
  HE	
  emission	
  
–  Longer	
  HE	
  duraBon	
  
–  Evidence	
  for	
  mulB-­‐component	
  

spectra	
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q 2nd	
  Pulsar	
  Catalog	
  (2PC)	
  
–  117	
  PSR	
  
–  ms	
  PSR,	
  radio-­‐quiet	
  populaBons	
  
–  	
  emission	
  away	
  from	
  star	
  

2013 ApJS..209...11A 
2013 ApJS..208...17A 



new	
  LAT	
  catalogs	
  
q Fermi	
  All-­‐sky	
  Variability	
  

Analysis	
  (FAVA)	
  
–  Looks	
  for	
  relaBve	
  variaBons	
  
–  Correlates	
  well	
  with	
  full	
  

likelihood	
  analysis	
  (ATels)	
  
–  215	
  flaring	
  sources	
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q 1st	
  Fermi	
  Hard	
  source	
  List	
  
–  514	
  source	
  above	
  10	
  GeV	
  
–  Not	
  just	
  an	
  energy	
  cut	
  of	
  the	
  

standard	
  catalog	
  à	
  dedicated	
  
analysis	
  

–  Variability	
  and	
  populaBon	
  studies	
  

2013 ApJS 209:34 

2013 ApJ...771...57A 
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Localization 

towards	
  3rd	
  	
  Fermi	
  LAT	
  Catalog	
  (3FGL)	
  

Detection threshold 

•  4 years P7REP data, V15 IRFs 
and associated diffuse model 

•  Significantly deeper than 2FGL 
(threshold from 5 to 3 ergs/cm2/s 

•  ≥ 2500 sources 



LAT	
  mulBwavelength	
  synergies	
  

•  Radio,	
  opBcal,	
  X-­‐ray,	
  TeV	
  
•  Pulsars,	
  GRBs,	
  AGNs,	
  galacBc	
  transients	
  (e.g.	
  novae)	
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257 Astronomer’s Telegrams (~1 / week) 

61 GCN notices = 61  

MW follow ups 

LAT has generated: 



GRB130427A:	
  most	
  recent	
  science	
  in	
  the	
  press	
  	
  

10	
  



GRB130427A	
  
q record-­‐breaking	
  

–  highest	
  γ-­‐ray	
  fluence	
  (>10-­‐3	
  erg	
  
cm-­‐2)	
  

–  highest	
  observed	
  γ-­‐ray	
  energy	
  (95	
  
GeV)	
  

–  longest	
  lived	
  γ-­‐ray	
  emission	
  (19	
  
hours)	
  

–  second	
  brightest	
  opBcal	
  flash	
  (7th	
  
magnitude)	
  

–  within	
  the	
  closest	
  5%	
  of	
  GRBs	
  (z	
  =	
  
0.34)	
  

q 5	
  coordinated	
  papers	
  (with	
  
SWIFT,	
  GBM,	
  Raptor,	
  NuStar)	
  
Science	
  (Nov	
  21),	
  and	
  ApJL	
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LAT	
  Instrument	
  OperaBons	
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LAT	
  trigger	
  count	
  since	
  acBvaBon	
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Fermi LAT ISOC          LAT IFC Meeting, 22 November 2013 
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99.8% uptime for LAT data-taking 

LAT Trigger Count since Activation 
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Fermi LAT ISOC          LAT IFC Meeting, 22 November 2013 
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Daily Average Trigger Rate in 2013 

Operations issues still arise in the mature mission 

0 

500 

1000 

1500 

2000 

2500 

Bad Fermi  
Ephemeris 

Fermi  
Sunpoint 

daily average trigger rate 



LAT	
  Tracker	
  Si	
  Strip	
  masking	
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q  rate of strip masking has slowed, as growth of noise 
on layer 35 of TKR 3 has slowed 

q  need for masking new strips is now assessed monthly 

Fermi LAT ISOC          LAT IFC Meeting, 22 November 2013 
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LAT Tracker Si Strip Masking 

!  The rate of strip masking has slowed, as the growth of noise on Layer 
35 of Tkr 3 has slowed 

!  The need for masking of new strips is now assessed monthly  
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Recent	
  ISOC	
  OperaBons	
  highlights	
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q  2013 September 10:  File transfer interface to NASA upgraded to 
use High Availability servers at SLAC; should provide immunity to 
power outages; provides ~1 month data buffer 

q  2013 November 5:  transitioned Level 1 processing pipeline from 
P7 to P7REP, to use current instrument calibrations 

q  Flight software updates: 

-  2013 February 14:  B3-1-3, fix for infrequent event 
compression errors 

-  near future:   

-  fix ARR mode switch bug discovered in July 2013 

-   speed up of code for TKR time-over-threshold calibration 
    existing ToT calibration takes ~10 hrs; estimate new 

calibration ~1 hr  



Automated	
  Science	
  Processing	
  -­‐	
  1	
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Fermi LAT ISOC          LAT IFC Meeting, 22 November 2013 
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Automated Science Processing (1) 

348 Non-GRB Blind Search Triggers 
!  24 from ARRs 
!  10 from Nadir pointings  
!  173 from TOOs, e.g., Sun pointings (MJD 55811–55815), S3 0218+35 pointings (MJD 56194–56201) 
!  74 from pointed obs, e.g., Gal. Center pointing (MJD 55805), Crab Nebula pointing (MJD 56113–56116) 
!  8 from Solar Flares (red): 6-7 Mar 2012 (MJD 55992-55993) and 27 May 2012 (MJD 56074) 
!  45 remaining (green points) are consistent with the expected accidental rate for survey mode 

 

GRB Refinement Task 
!  Processed > 3429 GRB candidate 

notices via GCN since 4 August 
2008 

!  Produce refined positions and 
spectra for 13 confirmed LAT GRBs 

GRB Blind Search Task 
!  361 triggers since August 2008 
!  Detected 13 confirmed LAT GRBs: 

GRB 080916C, 081024B, 090217, 
090510, 090902B, 090926A, 
100116A, 100724B, 110328B, 
110721A, 130427A, 130504C, 
131108A (red points in Figure) 



Automated	
  Science	
  Processing	
  -­‐	
  2	
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q   ASP results used by Galactic and Extragalactic Flare Advocates 

q 257 Astronomers Telegrams issued for flaring sources as a result 
of ASP processing 

•  44 in the past year 

q Daily and Weekly fluxes for the monitored source list continue to 
be sent to the FSSC every day 

q 87 sources have been added to the original 23 source list because 
they have exceeded the threshold flux 

•  12 added in the past year  

Flaring source detection and flux monitoring 



	
  LAT	
  science	
  operaBons:	
  
	
  Data	
  Quality	
  Monitoring	
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Fermi LAT ISOC          LAT IFC Meeting, 22 November 2013 
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Science Ops: Data Quality Monitoring 
!  A procedure to send individual emails to junior members and their 

supervisors has proven very effective in enlisting DQM shifters 
–  So far, less than 1 mailing per year is needed 

!  We have DQM senior shift leaders/helpers in the Collaboration 
–  Considering better pre-shift training for new shifters 

!  DQM updates installed for P7REP, and will be needed with Pass 8 
 
 
 
 
 
 
 
 
 



Summary	
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•  Fermi	
  LAT	
  science	
  at	
  the	
  beginning	
  of	
  the	
  prime	
  phase	
  is	
  
strong	
  and	
  benefits	
  from	
  
–  healthy	
  instrument	
  
–  improvements	
  in	
  knowledge	
  of	
  the	
  instrument	
  

•  Emerging	
  trends	
  in	
  scienBfic	
  producBon	
  
–  catalogs:	
  more	
  staBsBcs	
  and	
  beier	
  IRFs;	
  improved	
  diffuse	
  emission	
  

models	
  
–  surprises	
  from	
  the	
  γ-­‐ray	
  sky	
  conBnue:	
  react	
  quickly	
  to	
  transients	
  and	
  

analysis	
  challenges	
  

•  Important	
  to	
  maintain	
  strong	
  LAT	
  collaboraBon	
  commitment	
  
to	
  instrument	
  science	
  operaBons;	
  crucial	
  during	
  the	
  next	
  
year	
  for	
  delivering	
  Pass8	
  
–  Fermi	
  IFC	
  recently	
  met	
  (Nov	
  2013);	
  strong	
  support	
  voiced	
  by	
  all	
  

internaBonal	
  LAT	
  partners	
  


