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Status HighlightsStatus Highlights

• Observatory is operating smoothly, FOT continues to look for ways
to improve operations.
– Implemented rate-limited yaw maneuver (so avoid sun avoidance

maneuver in survey mode)
– Battery management - Tested 45 deg survey profile, reverted

back to 50 deg
– Collision avoidance

• Conjunction assessment report, review of thruster control
parameters

– Reaction wheels
• Adjusting survey profile to reduce peak wheel speed

– Reduced Earth Avoidance angle from 20 to 5 deg.
• Updated LAT GRB trigger parameters
• Beth Pumphrey is now Fermi Mission Director!
• GI Cycle 3 underway, preparing for Cycle 4 (Suzaku, 2-year regular

proposals)
• Data analysis and science/proposer workshops
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Observations summaryObservations summary

• Almost exclusively in nominal data taking in survey mode
– 50 deg rocking angle from Sept 2, 2009 - April 29, May 27 onwards
– 45 deg rocking angle from April 29 - May 27

• ARRs (approx 1/month)
– 5 hour pointed mode observations in response to bright GBM detected

bursts.
• 1 ToO

– 360 ks observation of Crab
• LAT Calibrations

– ~6 hours
– Implemented changes in FSW that will greatly reduce the time

needed to take calibration data.
• Anomalies/engineering

– none



                                       4

Data, software and all thatData, software and all that

• Formed a steering group between project, LAT team and FSSC
to coordinate releases of LAT data and software updates.
– Low background data selection available in November LAT

data update
– Plans for updated instrument response functions (improved

description of PSF and effective area)
– Discussions on release of additional software - python

scripts, pointlike etc
– Future enhanced data releases - LAT burst mode data etc

• LAT, GBM, FSSC group to exercise and validate GRB
(LAT+GBM) analysis methods.
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LAT LAT ““burst modeburst mode”” data data

• LAT team is currently developing GRB analysis methods that use loose
event selections.
– Provides additional effective area (I.e. more counts) especially at low

energies.
– Very high background contamination.

• Details of final event selection and reconstruction parameters is not yet
finalized, but it is clear that this type of event selection is useful for GRB
studies with LAT.
– Data volume is very high (factor of 10-30 greater than current LAT

data)
– Analysis requires instrument responses calculated with a dedicated

montecarlo simulation of the GRB location.
• Investigating ways to make this data (and associated high level products

needed for its analysis) available to the user community.
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UpcomingUpcoming  ActivitiesActivities

• Observatory
– Reduce ARR duration to from 5 to 2.5 hours.

• Better match to the GeV afterglow durations observed
by LAT

• Fewer missed data contacts = reduced latency to get
science data containing the burst = faster dissemination
of LAT burst locations.
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Conjunction AssessmentConjunction Assessment

Cosmos 2251
Debris

Fermi
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Conjunction AssessmentConjunction Assessment

• Local Debris Environment Characterization

• ~20% of our current events are from 3 new debris clouds, >97% of the
debris still lies above us and will move to lower altitudes in the next
few years

• Make an estimate of the evolution of 3 large debris clouds: Fenyun 1-
C, Irridium 33 and COSMOS 2251.

• Use this to come up with an estimate of the likelihood of needing to
do a maneuver over the Fermi mission lifetime
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Modeling propagation of debris fieldsModeling propagation of debris fields

• High fidelity force modeling that includes the Earth
geopotential, luni-solar gravity, and atmospheric drag

Thin plate modelSolar Radiation Pressure model
Iacchia RobertsAtmospheric Density Model

Sun, Moon (JPL DE200 Ephemeris
File)

Non-Central Bodies
4x4 Joint Gravity Model (JGM)-2Earth Geopotential model
ModelingParameter

• Output is the evolution of orbit inclination and altitude (apogee
and perigee) of >3800 components of the 3 debris fields.
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The bottom lineThe bottom line

• The rate of close approaches is predicted to be stable/mild
decrease through the mission life.
– Likelihood of a collision avoidance maneuver will not

increase.
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Reaction WheelsReaction Wheels

• Continuing to monitor RWA performance closely.
– Received a report from the manufacturer listing the risk

factors associated with the onboard failures experienced by
several missions.

– Failure of RWA on DAWN has spurred renewed studies.
– The main factor that we can control is peak wheel speed.

• Sun avoidance/Yaw maneuvers
• Rocking during survey mode

– Looking at small modification to shape of survey profile to
reduce the peak wheel speeds during initial acceleration.

» Reduced acceleration during onset of slew
» Reduced peak slew speed during rocking maneuver

from 0.3 to 0.2 deg/s
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50 deg survey profile50 deg survey profile
• Exposure asymmetry is dominated by the over exposure of the

orbit poles.
• Reducing the slew speed (and thus spending less time at 50 deg

rocking angle), tends to even out the asymmetry.

0.2 deg/s0.3 deg/s

Exposure uniformity for 50 deg survey profile is slightly better for the 0.2
deg/s case. So even though our motivation for the change was to reduce
peak wheel speeds, it is also a better science profile.

Exposure for week
integration, 1 GeV
P6_V3_Diffuse
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Battery StatusBattery Status

• Transitioned to 45 deg rocking profile on April 29 to explore
stability at a slightly more scientifically beneficial survey
profile.

• Transitioned back to 50 deg on May 27.
• The battery performance is optimal at 50 deg rocking angle.

Pressure
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High Energy Activity from the CrabHigh Energy Activity from the Crab

No corresponding flare in X-rays with
INTEGRAL (Atel # 2856), Swift (Atel #
2858, 2866), or RXTE (Atel # 2872) or
NIR (Atel #2867). No evidence for active
AGN near Crab (Swift, Atel # 2868).
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Crab Crab ToO ToO BeginsBegins

Transient class photons shown. Note LAT field of view (blue) and
Earth Avoidance Angle (solid white). Occulted sky is dark grey.
Frames are 15 sec.
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Crab Crab ToO ToO ExposureExposure

• Target location offset 10 deg. towards the orbit equator
• Planned exposure did not favor direction of Crab
• ToO provided estimated 3.9x exposure for regional zenith exclusion (2.2x if

rocking angle cut of 52 deg is also applied)
• A substantial fraction of the sky received no exposure during the ToO
• Ended early

– Operational complications
– Crab nebula stopped flaring in gamma-rays

Planned ToO zenith cut ToO zenith + Rock Angle Cut

Exposure (cm^2 s) in celestial coordinates for the planned timeline and
the timeline as executed for the 360 ks ToO
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Multiwavelength Multiwavelength ObservationsObservations
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PKS 1830-21 Flare!PKS 1830-21 Flare!

• A gamma-ray flare
from a gravitationally
lensed AGN.

• If this flare is from the
NE image, then we
expect a second flare
from the SW image to
occur 24+-5 days
later.

• Several
requests/enquiries for
TOO/enhanced
observations.
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ScienceScience  ImpactImpact

Papers
published in
refereed
journals



                                       20



                                       21

Fermi BubblesFermi Bubbles
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Einstein Fellowship ProgramEinstein Fellowship Program

Deadline was
Nov 4
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3rd Fermi Symposium3rd Fermi Symposium

May 9-12, 2011 in Rome, Italy.



                                       25

Budgets and financesBudgets and finances

• Continuing resolution (so don’t yet have all our FY2011
funding)
– Not yet funded all cycle 3 grants

• No cost extensions
– We automatically approve the first no cost extension, but

generally decline the second one.
• Starting to look at how to adjust budgets for the extended

phase of the mission.
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Questions?Questions?
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Fermi Summer SchoolFermi Summer School

• Long format: 2 weeks
– May 31 - June 10, 2010

• Small scale: 25-30 students
• University of Delaware Conference Center in Lewes, Delaware

– Housing, 2/3 meals, and meeting rooms onsite
– Keep cost affordable for students

• Cover a range of Fermi-related topics
– Support from FSSC, LAT, and GBM
– Small core of instructors to lead projects in key science areas

throughout the school
– Additional speakers giving lectures on science and analysis


