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Historical InterludeHistorical Interlude

• The silicon strip detectors made here in Japan are at the heart of
Fermi, and they are spectacular!
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Year 1 Science Operations Timeline PlanYear 1 Science Operations Timeline Plan

LAUNCH                                                                     L+60 days

week      week       week      week          month                                 12   m o n t h s 

spacecraft
turn-on checkout

LAT,
GBM
turn-on
check
out

“first light”
whole sky

initial tuning/calibrations

pointed + sky
survey tuning

Start Year 1 
Science Ops

Start Year 2 
Science Ops

in-depth instrument studies

sky survey + ~weekly GRB
repoints + extraordinary TOOs

Release Flaring and Monitored Source Info

GBM and LAT GRB Alerts

continuous
release of new
photon data

Observatory
renaming

GI Cycle 1 
Funds Release

Fellows Year 1
Start LAT 6-month

high-confidence
source release, GSSC
science tools advance
release

GI Cycle 2
Proposals LAT Year 1 photon

data release PLUS
LAT Year 1 Catalog
and Diffuse Model

Symposium
2-5 Nov.

Thus far:
~20 Atels on flaring sources
>100 GRB alerts (GCN)
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Operating modesOperating modes

• Primary observing mode is Sky
Survey
– Full sky every 2 orbits (3 hours)
– Uniform exposure, with each

region viewed for ~30 minutes
every 2 orbits

– Best serves majority of science,
facilitates multiwavelength
observation planning

– Exposure intervals
commensurate with typical
instrument integration times for
sources

– EGRET sensitivity reached in
days

• Pointed observations when appropriate (selected by peer review in later
years) with automatic earth avoidance selectable.  Target of Opportunity
pointing.
• Autonomous repoints for onboard GRB detections in any mode.
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Status HighlightsStatus Highlights

• Operations continue to be very smooth, thanks to an outstanding Flight
Ops Team and great cooperation across the mission.

• Weekly operations planning meeting and status/trending meeting (also
quarterly trending meetings).

• Transition to sustaining engineering level has been smooth.  Proactively
working issues to maintain smooth operations, including:
– battery management
– FSW updates (LAT, GBM, spacecraft) for minor bug fixes, operations and

science processing improvements
– collision avoidance
– continuously looking at robustness of fault management and opportunities

for improvements
– careful monitoring of all subsystems (including the reaction wheels)

• Preparation for GI cycle 2
• Press and outreach coordination and planning, tied to major science

results releases.  Many papers coming out!
– activities coordinated by Frank Reddy, working with list of international

partner agency and institutional contacts, Lynn Cominsky, LAT & GBM PIs,
Mission.  Involving LAT science groups directly.

– Periodic “lookahead” strategy sessions for upcoming results and major
international conference talks.
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Example: Fermi Results at AASExample: Fermi Results at AAS

• Galactic Sources
– Vela (345.02), CTA 1 (345.03), J2021 (345.04), J1028 (345.06)
– radio-quiet (blind) pulsar searches (612.02612.02)
– millisecond pulsars (345.05)
– xrbs (468.11), transients (612.04)

• AGN
– Early blazar detections (355.01, 468.08) and monitoring (468.09)
– Initial look at populations (355.03) and variability studies (468.10) (326.03) (446.07)
– PKS 2155, TeV connection, (355.02)

• Diffuse Emissions
– first look (355.06)
– modeling galactic diffuse (355.07)
– Unidentified sources contributions (355.04)
– Orion and Monoceros (468.12)

• Solar system sources (355.05)
• GRB (345.08, 345.09)
• The Bright Source List  (345.01)
• Instrument/Observatory Performance/FSSC (468.02 to 468.07)

• Also a press conference on pulsar results (Cominsky, Romani, Harding)
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Most recent press release very successfulMost recent press release very successful
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University of AlabamaUniversity of Alabama
 in Huntsville in Huntsville

NASANASA
Marshall Space Flight CenterMarshall Space Flight Center

Max-Planck-Institut für Max-Planck-Institut für 
extraterrestrische Physikextraterrestrische Physik

National Space Science & Technology Center

Bill Paciesas (PI)
Jochen Greiner (Co-PI)

GBM CollaborationGBM Collaboration
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GBM Trigger Rate (weekly)GBM Trigger Rate (weekly)

Now have >140 GBM-detected GRBs, two SGRs (SGR
0501+4516, SGR 1806-20), one AXP (AXP 1E1547.0-5408),
over 5 TGFs
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Big QuestionsBig Questions  From EGRET EraFrom EGRET Era

• How and where do pulsars emit gamma rays? How common are
radio-quiet pulsars?
– necessary clue to magnetic field configurations and dynamics

• What are the EGRET Unidentified Sources?
– most of the EGRET source identifications are a mystery

• What are the energy budgets of gamma-ray bursts?  What are the
temporal characteristics of the high-energy emission?
– not well characterized yet, key tests of models.

• What are the origins of the diffuse emissions?
– galactic: cosmic-ray and matter distributions; sources
– extragalactic: populations
– new sources (Dark Matter annihilations, clusters, …)

• How do the supermassive black hole systems of AGN work?  Why
do the jets shine so brightly in gamma rays?
– temporal and spectral variability over different timescales

• What remains to be discovered with great new capabilities??
– EGRET showed us the tip of the iceberg.  New sources and

probes for new physics.
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Models of AGN Gamma-ray ProductionModels of AGN Gamma-ray Production

(credit:J. Buckley)
(from Sikora, Begelman, and Rees (1994))

=> multiwavelength observations are essential for the science
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LAT First Year Source Monitoring ListLAT First Year Source Monitoring List

http://fermi.gsfc.nasa.gov/ssc/data/policy/
LAT_Monitored_Sources.html

Light curves (daily and weekly
integrations) in energy bands.

PLUS, same for any source
flaring above 2e-6 ph/cm^2/s
(lowering this now) until the
average flux drops below 2e-7
ph/cm^2/s (two additional
sources thus far: PKS 1454
and PKS 1502)

A “quicklook” analysis to get
the results out as soon as
possible. Tables may be
updated as analysis and
calibrations improve.



                                       15

Released Monitored Source Released Monitored Source LightcurvesLightcurves
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Guest Investigator AGN StudiesGuest Investigator AGN Studies

Bonning et al arXiv:0812.4582v1

Marscher et al
Demonstrates the value of multiwavelength
observations with Fermi data

3C 454.3

For campaigners’ information and coordination, see
http://fermi.gsfc.nasa.gov/science/multi
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Tools With the Photon DataTools With the Photon Data

Developed jointly by Science
Support Center and
Instrument Collaborations
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Guest Investigator Cycle 2Guest Investigator Cycle 2

Guest Investigator Cycle 2 proposals DUE Cycle 2 proposals DUE March 6, 2009March 6, 2009
  See See http://fermi.gsfc.nasa.gov/ssc/proposals/cycle2/

• expect to fund ~75 regular and up to 8 large projects:
• detailed analyses of LAT photon candidate events
• analyses of monitored sources and summary data
• Fermi-related MW observations

– In addition, NRAO and NOAO MOUs provide joint
observing time through the regular Fermi GI
program.  See FSSC site.

• Fermi-related theory
• Fermi-relevant data analysis methodology
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SummarySummary

• Fermi is off to a great start!
– The instruments are beautiful
– The gamma-ray sky is keeping its promise, with just 5%-10% of the data.

Great cooperation across the international team.
• Already addressing many important questions from EGRET era

– new analysis techniques and approaches are essential -- new topics!
– the challenge of great discovery potential

• Guest Investigator Cycle 2 proposals DUE Cycle 2 proposals DUE March 6, 2009March 6, 2009
–– See See http://fermi.gsfc.nasa.gov/ssc/proposals/cycle2/

•• 2-5 November 20092-5 November 2009  International Fermi Symposium in Washington, DCInternational Fermi Symposium in Washington, DC

•• Personnel change effective 1 April !Personnel change effective 1 April !

Sign up for newsletters:
http://fermi.gsfc.nasa.gov/ssc/resources/newsletter/
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Questions?Questions?


