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The STACEE Telescope STACEE Performance
STACEE uses the National Solar Thermal Test Facility As with all atmospheric Cherenkov telescopes, the probability that EHEE"TEME”W Gamma Rays |
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e’ due to pair-production with starlight photons|[2]. A low energy
threshold allows sensitive observations of many more gamma-ray
bursts, which, evidence suggests, are distributed fairly uniformly GRB Observing Strategy
throughout the cosmos to high redshift.

Heliostat Mirrors

STACEE employs five secondary mirrors on the solar
tower to focus the Cherenkov light produced by
cascades In the atmosphere onto photomultiplier tube
(PMT) cameras. The light from each heliostat Is
detected by a separate PMT and the waveform of the
PMT signal is recorded by a Flash ADC[1].

—_

fixed)

0.1

GRB Observations
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Since the fall of 2002, STACEE has made follow-up
observations of 14 bursts. Half of those were made In

2005 alone, once the Swift GRB Observatory[3] had g mg el 1 ¢ F il BRIt
become fully operational. Swift provides fast, accurate 0.01 0.1
localizations, which have allowed STACEE to make

observations within minutes of some bursts.
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Table (right) shows the list of GRB follow-up observations made by STACEE. Our
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Observing gamma-ray bursts is a high priority for STACEE. The GCN burst
alerts are monitored with a computer program which alerts STACEE operators
If a burst Is visible from the STACEE site by updating a web page and Initiating
an audio alert.
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In the summer of 2004, the slewing speeds of the STACEE heliostats were
more than doubled through motor upgrades. The heliostats can now re-target
from zenith to any direction above 45° elevation about a minute or less. In
addition to doing immediate GRB follow-ups, STACEE makes afterglow
observations for bursts less than 12 hours old.

most rapid follow-up to date, was an observation of GRB0O50607. Data acquisition
began 3 minutes and 11 seconds after the initial detection of the burst by Swift. This

burst also occurred at a relatively high elevation of 62°. We can place an upper limit
on the afterglow flux above 100 GeV of 4.4x10° cm=2s, assuming a source with a

differential power-law spectral index of -2.8. For spectral indexes of -2.6 and -3.0,
the limits on the flux above 100 GeV would be 4.1x10° cm=s?t and 4.8x10° cm=2s,

respectively. Although this is our fastest follow-up so far, there is plenty of room for

Improvement. For example, in the case of GRB050607, approximately 90 seconds

could have be gained If the response of the detector to the alert was automated,

though there are unresolved difficulties with implementing such a response. An

additional improvement of about 30 seconds can be made by switching from the

email alert system to a socket connection with the GCN.
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Timeto | iial | APPIOX. | proliminary
GRB Target Elevation Live-time Qn Significance Comments
(min) Source (min)
021112 217 73° 66 0.2
030324 123 31° 0 na Analysis complicated by bright star at edge of FOV
030501 369 47° 0 na Unstable rates due to instrumental problem
031220 310 59° 0 na Unstable rates due to weather
040422 95 35° 20 -0.7
040916 104 46° na na Partial data corruption has delayed analysis
041016 142 51° 16 -1.8
050209 146 56° 22 1.1
050402 3.8 49° 0 na Partial heliostat malfunction has delayed analysis
050408 640 43° 20 -1.0
050412 5.7 54° na na Partial data corruption has delayed analysis
050509B 20 83° 25 0.45
050509A 480 53° 15 0.1
050607 3.2 62° 19 -0.9




