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FIGURE 2. (Colour online) Snapshots (plan view) from two experiments with source flux
(a–d) Q = 3.90 ± 0.05 g s�1 and (e–h) Q = 2.64 ± 0.05 g s�1, showing the evolution of
the fluid–fluid interface. The injected complex fluid is coloured blue, and the ambient less
viscous, denser fluid as well as the conical substrate are transparent. Time is measured
with respect to the instant when the interface reached the grounding-line position. The
Fourier modes of each interface in (e–h) are shown in figure 5(b).

Kelemen & Aharonov 2001). However, the breakdown of the circular symmetry that
we report is in sharp contrast with similar flows that involved Newtonian displacing
fluids (Pegler & Worster 2012), in which the fluid–fluid interface remained circular.

2.3. Analysis of the results
Having image sequences of the experimental results, we first determine the grounding-
line steady position rG and the instant when the front crossed that position for each
experiment. We define the origin r = 0 at the centre of the feeding tube using
snapshots taken before the fluid was discharged. We also identify the rim of the
larger base of the PDMS substrate (figure 3a) and use its known diameter (18 cm)
to convert from pixels to dimensional length. Then we identify the position of
the grounding line using the intensity of the light transmitted through the polymer
solution (figure 3f ). Specifically, the part of the fluid that spreads along the higher
base of the conical section from the nozzle is relatively thick and appears as a dark
disk that becomes radially brighter towards the edge of that top base. Near that edge
and just before the fluid intrusion into the salt solution, the fluid thickness is minimal
and appears as a thin ring of brighter colour (figure 3e), with a corresponding local
maximum in the light intensity at radius 5 cm (figure 3f ). Across that ring, the
polymer solution intrudes into the ambient fluid along the substrate slope (figure 1b),
so it becomes thicker and consequently darker with radius, as also implied from the
corresponding decline in the light intensity. Further down along the substrate slope,
another sharp transition occurs into a brighter region, which implies that the fluid
layer has gone through a sudden thinning. Such abrupt thinning that coincides with
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The Geophysical Fluid Dynamics Lab is recruiting

http://www.bgu.ac.il/~roiy/

Dr. Roiy Sayag   

Postdoc / Ph.D. fellowships

Instabilities in ice flow and 
the genesis of ice streams 
A GIF — funded project,  2020

Background:   Ice streams are bands of fast-flowing ice that carry most of the ice flux 
from ice sheets towards the ocean. The flow of many ice streams is believed to be 
strongly controlled by complex lubrication networks located underneath the ice and 
consisting of water and deformable sediments. From a fluid dynamical perspective, 
such a phenomenon can be modelled as a viscous gravity current of a complex fluid 
that turns unstable due to the reduction of traction along its base caused by a 
lubricating fluid.   

Research goals:   Investigate the mechanism of such an instability and the potential 
genesis of ice streams by combining laboratory experiments, theoretical analyses, 
numerical simulations and available geophysical observations.  

Available fellowships:   Two available fellowships, each for 3 years, full time: 
1. Postdoc/Ph.D. fellowship (Experimental fluid mechanics). 
2. Postdoc/Ph.D. fellowship (Theoretical fluid mechanics). 

Start date:  A.S.A.P. 

Qualifications:   Background in Physics/Applied Mathematics/Engineering or related 
fields. Excellent experimental or computational skills. Excellent oral and writing skills 
in English. 

How to apply:   email to roiy@bgu.ac.il : 
• Cover letter that includes statement of interest,  
• CV,  
• Two reference letters

Dept. of Environmental Physics 
Dept. of Mechanical Engineering 
Dept. of Physics 
Ben-Gurion University, Israel


