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Abstract: MRI dynamic cloud chamber facility was set up to investigate the details of the
fundamental processes of cloud formation. Both temperature and pressure are automatically
controlled to simulate an adiabatic expansion under a wide range of atmospheric conditions.
It is equipped with laser imaging and scattering devices for sensing cloud droplet and ice
crystal formation and measuring size distributions, shapes, and asphericity of aerosol and
cloud particles from sub-um to a few mm in size. We focus this report on laser-based
microphysical probes, especially laser scattering and depolarization detection system, which
measures an ensemble of particles in the centre of the chamber by a couple of two
independent photomultipliers. By measuring the depolarization ratio of back-scattered laser
radiation, ice particles coexisting with supercooled droplets were detectable.
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Figure 1: Schematic cross sections of the MRI cloud chamber and the laser sensor diagram.
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Figure 2: ATD concentrations during Figure 3: Ascent profiles (Pressure
pre-expansion period. versus Temperature and Dewpoint).

LCL 2%, EREA 2R Lz, D>0.3um @ ATD 23HEL)MC 5pm LA EICHE L, I
10pm YL EOER ST Sz (Fig.d), KEEFEAEZ, K[iR-19CLL T CHAER T& 7=, CASIZ
XV 20pm L EORIF (K 10#/ce) 75, D>10pm Ok FEifg 2+ 2 BR A4 A —T & v
=2 XV ZHOKEERB LT, WXL —V—k, oo E BRI Tz, ERIZEA
RO BUEELYETREE RS B E 0 . RIR-18CLLF TIX IO RSy A3 L, K &3 A & WAk
FilfEzmam L7z (Fig. 5 RBY) ., ERATOREIZESR (ATD) OFME L~ &g, WTiLb A
BERETHY | K[IR-B30CUL T THRT, IKEEZ M Lz, WEHIHEIC OV T, KEFEE~K
IR-28°CAHFITIZo T THEM L7 t%, ERIREAERTO L~UIZKE -7 (Fig. 5 FE),

> - - K .
1000 £ 1;0 fo :10 -4}0 5010 -
D>2um E §
~ ~—— D>5um iz | ., £
£ —— D>10um -§,§ I . '
%’ 100 1 I D>20um 24 | .""'MW 'g'
3 e —— WY 01 Z
H] 2
8 H
@ 107 5T
2
o 83
Nt
s ©
s <
-
a3

——
10 o -10 -20 -30 -40 -50

Temperature (deg) ° o e o me s S0

Temnerature (dea)

Figure 4: Cloud particle concentrations as a  Figure 5: The Intensities (upper) and the
function of temperature (measured by CAS).  depolarization ratio (lower) of back-scattered

laser radiation
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