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Presenter
Presentation Notes
Hello everyone. Thank you for the opportunity to talk here today. My name is Dawn Graninger and I am a postdoc at Lawrence Livermore National Lab working with the Planetary defense group. I am going to be talking about some of the work I have started in simulating Icy impacts using the adaptive Smoothed Particle Hydrodynamics code Spheral but first I just wanted to give a brief overview of my background as I am a newcomer to the small bodies community.
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 Ph.D. from Harvard in May 2017
• PI: Karin Öberg

Interstellar Chemistry
The Influence of Reaction Barriers & Ice Desorption

Can you use observations to constrain 
the chemistry in a region? 

Can known chemistry be used to probe 
the physical environment of a source?

Graninger+ 2014 Graninger+ 2015 

How does ice influence the chemistry that is 
observed in different regions? 

What can we constrain about the ice 
desorption processes experimentally?

Graninger+ 2016 Graninger+ 2018 in prep

Presenter
Presentation Notes
During my PhD which I received this past may from Harvard working with Karin Oberg, I studied what can influence the chemistry throughout star formation, specifically focusing on chemical reaction barriers and ice desorption. This ranged from studying how to use observations to constrain the chemistry in a region  to using chemistry to probe the physical environment of a source. Further I investigated the role of ice chemistry and it’s tie to the gas phase abundance of certain molecules as well as experimentally determined thermal desorption and photo desorption rates. If anyone has any questions about this work, I am more than happy to talk about it offline. Now in my position as a postdoc at Lawrence Livermore, I am beginning to take a step back and think less about the chemistry that occurs in and on ices, and more what happens physically to an ice during an impact event.
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Ice Impacts using Spheral++

Spheral++ is an Adaptive Smoothed Particle 
Hydrodynamics Code that can take into account:

- Strength
- Porosity
- Equation of State
- Damage

Need to test the code against experiments to know how well we are performing!

Effective Damage Top Down View

Side View

Fully Damaged

Undamaged

Preliminary Results of an ice impact 
at ~1 km/s

Currently do not reproduce 
experiments

Direction of 
impact

Owen & Rovny 2014

Presenter
Presentation Notes
Impacts into ice are ubiquitous in space, and are essential to study in the context of planetary defense, as well as other planetary impact scenarios.  The code that we are using is Spheral, an adaptive smoothed particle hydrodynamics code which has been used to model such events as Deep Impact as Tané has talked about. One of the advantages of this type of code is it’s ability to capture fracture in a simulation such that we can follow the damage of an impacted medium accurately. The code also incorporates material properties such as strength, Equations of state and porosity to accurately model all of the physics of the impact. These models however are not accurate right out of the box is it imperative that we test the code by comparing our simulations to experimental work. To date, our group has not tested ice in Spheral and so that is what I have begun to do.Luckily, work by Kathryn Harriss and Mark Burchell have provided us with an excellent test bed of hypervelocity impacts into ice targets. Using their experiments, I have begun to determine the parameters necessary for accurately reproducing ice impacts. Shown here is an example simulation of an ice being impacted with an 1.5 mm aluminum sphere at approximately 1 km/s. In color, the effective damage is being plotted with purple being completely undamaged and yellow being fully damaged. You can begin to see cracking of the ice represented by a sort of teal color, forming crack structures which appear to be dendritic in nature. Although interesting to look at, these simulations currently do not match what is observed with experiments and so much work is left to do in order to get a handle on ice impacts.  With this work however, we will be better prepared to simulate both planetary impacts as well as planetary defense scenarios in which ice is one of the major constituents of the target. Thank you.
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