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Unknown unknowns

“Reports  that say  that
something hasn't happened are
always Interesting to me,
because as we know, there are
known knowns; there are
things we know we know. We
also know there are known
unknowns; that 1s to say we
know there are some things we
do not know. But there are
also unknown unknowns -
the ones we don't know we

don't know”
— Donald Rumsfeld




“I must admit that my main
motivation for pressing forward
was a deep seated faith in the
boundless resourcefulness of
nature, which so often leaves the
most daring imagination of man
far behind.”

-Bruno Rossi
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OBSERVATIONS OF GAMMA-RAY BURSTS OF COSMIC ORIGIN
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Countsper 0.25 s
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"High Energy Transients in Astrophysics”
Santa Cruz 1983

AIP Conference Proceedings
Ng. 115 :

i High Energy Iransients in Astrophysics

iSante Cruz. CA. 1983)

’ - Edited by~
Rt A “tgafard E. Wousley

American Institute of Physics
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gec. XI The High Energy Transient Explorer 709

THE HIGH ENERGY TRANSIENT EXPLORER (HETE)

During the meeting, a number of workshops were held to discuss the
need for and properties of a possible space mission of the Explorer class
dedicated to the study of high-energy transients. Capabilities of other cur-
rent and planned missions, both U.S. and foreign, were reviewed along with
the scientific need for such studies. It was the consensus of the participants
in these workshops, (confirmed by all those participating in the meeting
at large), that a “High Energy Transient Explorer” was both feasible and
desirable and that a document should be prepared defining the scientific
need for the mission. This document would then be submitted to NASA
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The High Energy Transient Explorer (HETE)

* For the observer, high energy transients are a
special challenge to develop new types of
instrumentation and new observational
strategies. In the case of y-ray bursts, a signal
appears from a totally unpredictable direction
in the sky, lasts a few seconds, and 1s gone.
Yet we desire precise location, time resolved
spectroscopy, and flux measurements over an
energy range reaching from optical to hard vy-
rays (a factor of ~10° in energy).
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Nishimura et al. 1978

Y-Ray burst observed at balloon altitude

Sivce the y-ray burst was discovered in 1973, approximately
50 events have been observed using artificial satellites!-2. In
addition, several bursts of smaller size have been found using
balloon-borne detectors®—% with large sensitive areas. No
burst has yet been located on the celestial sphere, with an
adequate precision to associate it with an astronomical object.
To determine the precise position of a y-ray burst which had
not been predicted to occur, the detector must have a wide
field of view and the capability of precise location of the source.
A rotating cross-modulation-collimator (RCMC) proposed” as
a device to fulfill these apparently conflicting requirements
was used in the series of balloon observations reported here.
A small y-ray burst was found during ~ 150 h of observations
and its celestial position was determined with a precision of
~ 0.3°

Two modulation collimators were installed in the balloon
gondola so that the fields of view of the collimators were
pointed towards the zenith, and the directions of the collimator
transmission bands projected on the celestial sphere were
perpendicular to each other. Scintillation counters of Nal(T1)

of 5 in diameter were installed underneath the two colli-

matare An additinnal manitnr detectar which concicted of a
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Fig. 2 Time profile of the count-rate 23 September 1975: a, and
b, observed by the detector with the different modulation colli-
mator as shown in Fig. 1; c, observed by the detector without

the collimator.
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HETE (High Energy Transient Explorer)
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1983 Santa Cruz: mission concept (Wooseley et al.)

1986 Houston AAS (G. Ricker + E. Fenimore)

19887 Unsolicited proposal to NASA

1990 start
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(2) GRB-SN connection

(Vanderspek, 2004)
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(3) X-Ray Flashes
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WXM Counts/s [2-25 keV]

(4) Short GRB

GRB 050709 HST Images at 4 Epochs
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Swift
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Swift Gamma Ray Counting Rate
(counts per second per detector)

Bright in infrared, but dark in the optical band
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Long GRB (duration T90 = 225 s)
detected by Swift on 4 September
2005, 01:51:44 UT,
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