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Introduction

Volcanic eruptions show a wide range of
eruptive stiles, from low intensity effusive
eruption to energetic and powerful
explosive eruptions. Different styles of
activity can be also seen during the
same volcanic eruption, particularly when
low viscosity magmas, such as basalts,
are involved. Yet, the conditions by which
fragmentation of basaltic magmas is
achieved (and thus the generation of
explosive eruption) are not fully

What parameters control transitions in
eruptive style at basaltic volcanoes?
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Transitions in eruptive style are strongly affected by
whether magma is able to fragment during ascent or not

For basalts there is NOT a clear understanding of all the
parameters aﬂectmg magma fragmentation
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understood. This poses a real challenge to policymakers tasked with
mitigating the risks associated with eruptions of basaltic volcanoes.

In order to better understand the fragmentation of low viscosity magma,
we employed a brand new apparatus combining a shock-tube apparatus
together with a high-speed Schlieren shadow photography and acoustic
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Schlieren shadow photography

Schlieren shadow photography is a technique used to visualise density
contrasts within fluids (especially low density fluids, such as gases).

There exist several setup of the Schlieren shadow photography. Here we
adopted the single mirror setup, using a parabolic mirror of focal length f,
and a camera placed at a distance of 2f from the mirror. A pointwise light
source IS located close to the camera, so that light is collimated back as a
point in front of the camera lens. A knife edge is then used to block part of

the light going back to the camera.

When light. passes through the fluid, it is_deviated according to_the

refraction_index and the density of the fluid, and different_percentage_of

the light is_blocked by the knife edge with respect to the surrounding air.

This results in brighter or darker area in the images, showing where the

density contrasts are located.
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Experimental Setup

The shock tube apparatus consists of a high
pressure reservoir, pressurized using
compressed air at different pressures (AP = 2,
4, 6, 8 bar), an electrovalve for a rapid
decompression (<0.005 s), and an open
cylindrical conduit.

The Schlieren shadow photography is obtained
with a parabolic mirror (40 cm diameter, 180
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cm focal length), a 150 W fiber optic High Pressure ¥

illuminator, a razor blade and a high speed
camera (allowing > 30000 fps).

Acoustic signals are recorded at 200 KHz
using two microphones, a PCB Piezotronic
microphone and a GRAS 46 DP-1 microphone
above the vent.
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Preliminary results

We performed several experiments with different conditions:

3) we investigated jet dynamics with just air, or adding

Reservoir

particles/water/low viscosity analogue materials

The analogue material adopted is a shear thinning polymer
(HEC), a viscoelastic fluid widely used as analogue for
bubbly magma. We prepared solutions with different
concentrations of HEC, to create analogue materials with

different viscosities ranges.

Particles used for the experiments are almost spherical with

<1mm diameter.

AP=8 bar, 80 cm tube length, air and particles
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A multiparametric analysis of the data combining information from recorded
Images and acoustic signals is still ongoing. However, preliminary results
suggest a clear correlation of jet dynamics with particle/analogue content.

To further exploit jet dynamics, we are also performing 2D transient
numerical simulations, which will be then compared with experimental data
and multiparametric data collected during explosive activity at active
volcanoes (Stromboli, Etna). The combination of all of this data will provide
fundamental information on magma ascent dynamics in the shallow conduit.
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