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Figure 20. Schematics of a DIRC radiator bar in side and top view.

facturers. Tests were performed on several brands
of natural fused silica, including Vitreosil-F [20],
and synthetic fused silica, including Suprasil [21],
Spectrosil 2000 and Spectrosil B [20].
The tests are described in detail in reference [11]:
In the following list we summarize the main re-
sults.

• Tests using a Co60 source showed that natu-
ral fused silica materials can suÆer from se-
rious radiation damage to the transmission
properties in the blue and UV regions after
exposure to a radiation dose of 5 krad to
10 krad. It is expected that the DIRC will
be exposed to 0.5 krad/year to 1 krad/year
for the anticipated 10 years of BABAR oper-
ation.

Although partial transmission recovery is
possible using photo-bleaching and/or heat-
ing treatments, such “curing procedures”
are not practical for BABAR. In addition,
some of the natural fused silica materi-
als tested exhibited radio-luminescence at
room temperature. All synthetic fused sil-
ica samples were found to be su±ciently ra-
diation hard for BABAR.

• The typical bulk transmission of both nat-

ural and synthetic fused silica material was
found to be 98 %/meter or better over the
entire wavelength acceptance of the DIRC.

• Some of the synthetic fused silica samples,
made in the form of ingots, had periodic
optical inhomogeneities. These inhomo-
geneities caused light that is transmitted
down the length of the bar through a se-
ries of internal reflections from the sides,
to produce a diÆraction-like pattern that
severely deteriorates the angular resolution.
This was an extremely important discovery,
since in some regions of photon phase space
a DIRC made from such material would
provide essentially no useful information.

Based on these tests, QPC Spectrosil 2000 was
chosen as the material for the DIRC bars, wedges
and windows. However, during the process in
which Spectrosil 2000 was formed into cylindri-
cal ingots, there was a tendency for large bub-
bles to occur, limiting availability on occasion.
To compensate, ingots of Spectrosil B were used
as a backup material.

Many other materials used in bar box construc-
tion were also subjected to a wide variety of tests;
in the following list we summarize the most sig-
nificant of them.


