2DC Hydrometeor Imaging Probe (2DC)

General Description

The 2DC probe records images of hydrometeors that pass through its sample
volume, and so provides measurements of ice or water drop concentration, their
size distribution, and their shapes. It obtains these images by recording the sta-
tus (illuminated or shadowed) of a 64-element photodiode array as the shadow
of the hydrometeor passes over the array. Probes with 25 ym and 10 ym resolu-
tion are available; at 25 ym, the 64-element array provides a sample of about 8
L per 100 m of flight. Images of individual particles are recorded, usually with
no loss except at very high concentrations. Special records containing these
images in digital form are recorded as needed, so they will be interspersed with
the standard periodically sampled records. The 2DC probe was originally man-
ufactured by Particle Measuring Systems, Inc., but the electronics have been
replaced with high-speed circuitry matched to the flight speed of the GV, data
transmission has been changed to USB-2, the photodiode array was replaced
with one having twice as many elements and supporting faster response, and
other changes were made to the optics and electronics of the GV 2DCs.

Because the depth of field reduces to less than the distance between the arms
that define the sample aperture for particle sizes less than about 125 ym, and
because diffraction makes the sizes of such small particles hard to determine,
the probe has limited ability to measure concentrations at sizes less than about
100 ym, even though it has resolution smaller than this. The array size and
optics limit the largest size that can be imaged fully to 1600 um for the 25-
pm-resolution probe. The probe also has been shown to measure falsely high
concentrations as a result of shattering (Korolev et al., 2011, see below), so
new tips have been installed that reduce but do not eliminate the effects of
shattering.

Data Products

Standard data processing produces concentrations and size distributions each
second from the recorded images, and the images themselves can be examined
using special programs like “xpms2d” (distributed by NCAR/RAF; see this link.
The primary variables included in the standard data files are CONC1DC (con-
centration, L=1) and C1DC (size distribution in 64 bins each of 25 um width).
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2DC probe with new tips to reduce shattering of ice crystals. Also on the left
is a King hot-wire liquid-water-content probe:
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