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Ramsay Fellow at the Department of Physics at the University of Adelaide, Adelaide, SA;
started 11/2021.

Doctorate of Philosophy, in physics.
Massachusetts Institute of Technology, Cambridge, MA, USA

undertaken 08/2012 - 06/2018
concentration  Experimental nuclear and particle physics

dissertation  Neutrinos, Neurons and Neutron Stars: Applications of
new statistical and analysis techniques to particle and as-
trophysics.
advisor  Prof. Janet Conrad

Bachelor of Philosophy, with first class honours in physics.
Australian National University, Canberra, ACT, Australia

undertaken  02/2008 - 11/2011
concentration  Physics

Honours thesis  Methodologies for the application of Total Absorption
Gamma-ray Spectroscopy.

Honours advisor  Dr. Greg Lane

2016 Martin Deutsch Student Award for Excellence in Experimental Physics.
2016 American Australian Association Bechtel Fellowship.

2013  University Research Association Fermilab Fellowship.

2012  Laurie First Year Graduate Fellowship.

2011 University Medal in Physics.

2008 Bachelor of Philosophy Scholarship.

Ramsay Fellow, University of Adelaide
undertaken  supervisor, topic

11/2021 - present

Develop new statistical point-source inference methods for appli-
cation on the Fermi Gamma-ray telescope.


mailto:gabriel.collin@adelaide.edu.au
http://ghc.ac
https://www.github.com/ghcollin

Postdoctoral Associate, MIT

09/2018 - 06/2021

09/2018 - 06/2021

Prof. Munther Dahleh, Institute for Data Systems and Society
Prof. Devavrat Shah, Statistics and Data Science Center

Identify and strengthen collaborations between statistics and data
science faculty at IDSS and faculty in the physics department. Ad-
vised computer science Masters student Evan Tey on application
of normalising flows to generative modelling of stellar spectra.

Assisted in the creation of the NSF Al Institute for Artificial Intelli-
gence and Fundamental Interactions (IAIFI), and initiated the IDSS
Interdisciplinary PhD in Physics and Statistics.

Prof. Kerstin Perez, Laboratory of Nuclear Science

Developed new general approach to parametric point-source infer-
ence which is appropriate for X-ray astronomy. Advised computer
science Masters student John Heyer on application of probabilistic
cataloguing to the NuSTAR telescope.

American-Australian Associatation Fellow, MIT

09/2016 - 08/2017

Research Assistant, M.

02/2014 - 08/2018

URA Research Fellow,

06/2013-01/2014

Prof. Janet Conrad, Laboratory of Nuclear Science.

Applied deep learning to event classification in the IceCube de-
tector. Demonstrated competitive performance for identification of
T-neutrino events compared to traditional algorithms.

L.T.

Prof. Janet Conrad, Laboratory of Nuclear Science.

Rewrote the group’s global short baseline sterile neutrino fitting
software in C++, with an affine invariant MCMC that is capable of
being distributed on opportunistic computer clusters. Generated
systematic atmospheric neutrino flux variations using the MCEq
software package for IceCube. Performed a neutrino point source
search on IceCube using the Non-Poissonian Template Fitting sta-
tistical method. Developed a path sampling approach to light prop-
agation in ice.

Fermilab

Prof. Janet Conrad, Laboratory of Nuclear Science.

Determined the magnitude of the capacitive coupling between the
MicroBooNE PMTs and wire plane, and investigated mitigation
techniques. Assisted in the assembly of the PMT system. De-
signed an antenna based diagnostic system for time projection
chambers.



Honours student, ANU

07/2011-10/2011  Dr. Greg Lane, Department of Nuclear Physics.
Explored the use of Total Absorption Gamma-ray Spectroscopy for
measuring the feeding intensities in beta decay processes, and
developed a method for application of this technique at the ANU
and Argonne National Laboratory.

Undergraduate Researcher, ANU

08/2010-11/2010 Dr. Avi Shalav, Department of Electronic Materials Engineering.
Extended the silica nanowire active oxidation technique for the pro-
duction of Germanium oxide nanowires.

04/2010-06/2010 Prof. Andrew Stuchbery, Department of Nuclear Physics.
Investigated a discrepancy in attenuation coefficients of Ge and
Se that were measured while using the recoil in vacuum method to
determine nuclear g-factors.

12/2009 - 03/2010 Dr. Boyd Blackwell, Plasma Research Laboratory.

Investigated techniques for minimising and maximising the size of
1 = 6/5 magnetic island chains in the H-1NF stellerator.

04/2009 - 11/2009 Dr. Adrian Sheppard, Department of Applied Mathematics.
Implemented the Feldkamp filtered back-projection algorithm us-
ing C for CUDA, for the purpose of reconstructing tomograms on
General Purpose Graphical Processing Units.

Investigated a novel technique for creating dynamic tomographic
images using cone-beam tomography.

08/2008 - 11/2008 Dr. James Sullivan, Atomic and Molecular Physics Laboratory.
Refined the resolution of a magnetically confined, electrostatic
beam apparatus for the purpose of measuring electron scattering
cross sections.

TEACHING Postdoctoral Associate, MIT
EXPERIENCE undertaken  subject

01/2021 - 05/2021 MITx: 6.419x: Data Analysis: Statistical Modeling and Computa-
tion in Applications

Developed course notes, exercises, and homework assignments
for the data analysis course of IDSS’s online MicroMasters Pro-
gram in Statistics and Data Science. Teaching responsibilities also
included assisting students on the course forum.

SKILLS » Extensive knowledge of C/C++, Python, as well as general object oriented program-
ming techniques.

¢ Familiar knowledge of C#, Java, Haskell, and Fortran, as well as functional and concur-
rent programming techniques.

e Experienced in using
- Mathematica and MATLAB to solve numerical and analytical problems.

- Tensorflow and JAX for machine learning.

¢ Experience with the CUDA GPGPU language and API.



¢ Administration of linux workstations and servers.

SOFTWARE cpg_likelihood, https://github.com/ghcollin/cpg_likelihood
Implementation of the CPG parametric point source inference method (arXiv:2104.04529).

tftables, https://github.com/ghcollin/tftables
Software package for interfacing Google’s TensorFlow deep learning library with HDF5 data.

multitables, https://github.com/ghcollin/multitables
Python library for high speed streaming and random read access of HDF5 files from disk
using shared memory and multiprocessing.

“Simulating light in large volume detectors using Metropolis Light Transport,”
INVITED MIT LNS Lunchtime Seminar, 2018
PRESENTATIONS Harvard Astro-Statistics collaboration seminar, 2019

“The elusive sterile neutrino: A hunt for nu physics,”
Melbourne University Physics Collogium, 2016

“Status of global sterile neutrino fits,”
PhyStat-v conference, 2016

“Status of global sterile neutrino fits,”
Australian National University Department of Nuclear Physics Seminar, 2017
Los Alamos National Laboratory P-25 Seminar, 2016
MIT LNS Lunchtime Seminar, 2016
Harvard LPPC Seminar, 2016
Imperial College London HEP Seminar, 2015
Cambridge University HEP Seminar, 2015
“Searching for the origin of astrophysical neutrinos using non-Poissonian statistics,”
Columbia particle seminar, 2017
Tufts HEP seminar, 2017
Harvard Astro-Statistics collaboration seminar, 2017

CONTRIBUTED “Simulating light in large volume detectors using Metropolis Light Transport,”

PRESENTATIONS PhyStat-v conference, 2019
APS DPF conference, 2019

“Status of global sterile neutrino fits,”
INPC Conference, 2016 (with INPC student costs waiver)

“3+N sterile neutrino global fits,”
WIN Conference, 2015

“Status update on 3+N sterile neutrino fits,”
DNP Conference, 2014 (with MIT graduate student travel grant)

“MicroBooNE: Motivation, Concept, Construction,”
DNP Conference, 2014 (with MIT graduate student travel grant)

“A Capacitively Coupled Wire-plane Diagnostic System,”
April APS Meeting, 2014
POSTERS “Artificial Intelligence and Neutrino Physics,”
MIT 1Q initiative launch

“Artificial Intelligence and Particle Physics,”


https://github.com/ghcollin/cpg_likelihood
https://github.com/ghcollin/tftables
https://github.com/ghcollin/multitables

American Australian Association Benefit dinner

Sterile Neutrino Fits to Short Baseline Data,”
CPT Conference, 2016
Neutrino 2016 Conference

“3+N Fits to Short Baseline Oscillation Data,”
Neutrino 2014 Conference
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PUBLICATIONS erator approach to Point-Source Inference in Astrophysics”. In: (Apr. 2021). arXiv: 2104 .
04529 [astro-ph.IM].
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0221/11/03/P03020. arXiv: 1507.01997 [physics.ins-det].

S Axani, G Collin, JM Conrad, MH Shaevitz, J Spitz, and T Wongjirad. “Decisive disappearance
search at high Am? with monoenergetic muon neutrinos”. In: Phys. Rev. D 92.9 (2015),
p.092010.DOI:10.1103/PhysRevD.92.092010. arXiv: 1506.05811 [physics.ins-det].

Z. Moss, L. Bugel, G. Collin, J. M. Conrad, B. J. P. Jones, J. Moon, M. Toups, and T. Wongjirad.
‘Improved TPB-coated Light Guides for Liquid Argon TPC Light Detection Systems”. In:
JINST 10.08 (2015), P08017. DOI: 10.1088/1748-0221/10/08/P08017. arXiv: 1410.
6256 [physics.ins-det]|.

B. J. P. Jones, T. Alexander, H. O. Back, G. Collin, J. M. Conrad, A. Greene, T. Katori, S. Pordes,
and M. Toups. “The Effects of Dissolved Methane upon Liquid Argon Scintillation Light”.
In: JINST 8 (2013), P12015. DOI: 10.1088/1748-0221/8/12/P12015. arXiv: 1308. 3658
[physics.ins-det]|

Avi Shalav, Gabriel H. Collin, Yi Yang, Taehyun Kim, and Robert G. Elliman. “GeOx and SiOx
nanowires grown via the active oxidation of Ge and Si substrates”. In: Journal of Materials
Research 26 (2011), pp 2240-2246. DOI: 10.1557/jmr.2011.150.

OTHER M. G. Aartsen et al. “lceCube-Gen2: the window to the extreme Universe”. In: J. Phys. G 48.6

PUBLICATIONS AND (2021),p.060501. DOI: 10.1088/1361-6471/abbd48. arXiv: 2008. 04323 [astro-ph.HE].

PAPERS M. G. Aartsen et al. “Measurements of the time-dependent cosmic-ray Sun shadow with seven

years of lceCube data: Comparison with the Solar cycle and magnetic field models”. In:
Phys. Rev. D 103.4 (2021), p. 042005. DOI: 10 . 1103 /PhysRevD . 103 . 042005. arXiv:
2006.16298 [astro-ph.HE].
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R. Abbasi et al. “A Convolutional Neural Network based Cascade Reconstruction for the lceCube
Neutrino Observatory”. In: JINST 16 (2021), P07041. DOI: 10.1088/1748-0221/16/07/,
P07041. arXiv: 2101.11589 [hep-ex].

R. Abbasi et al. “A muon-track reconstruction exploiting stochastic losses for large-scale Cherenkov
detectors”. In: JINST 16.08 (2021), P08034. DOI: 10.1088/1748-0221/16/08/P08034.
arXiv: 2103.16931 [hep-ex]|.

R. Abbasi et al. “A Search for Time-dependent Astrophysical Neutrino Emission with IceCube
Data from 2012 to 2017”. In: Astrophys. J. 911.1 (2021), p. 67. DOI: 10.3847/1538-4357/
abe7e6. arXiv: 2012.01079 [astro-ph.HE].

R. Abbasi et al. “All-flavor constraints on nonstandard neutrino interactions and generalized mat-
ter potential with three years of lceCube DeepCore data”. In: Phys. Rev. D 104.7 (2021),
p. 072006. DOI: 10.1103/PhysRevD.104.072006. arXiv: 2106.07755 [hep-ex].

R. Abbasi et al. “Follow-up of Astrophysical Transients in Real Time with the IceCube Neutrino
Observatory”. In: Astrophys. J. 910.1 (2021), p. 4. DOI: 10 . 3847 /1538-4357 / abe123.
arXiv: 2012.04577 [astro-ph.HE].

R. Abbasi et al. “lceCube Data for Neutrino Point-Source Searches Years 2008-2018”. In: (Jan.
2021). DOI: 10.21234/CPKQ-K003. arXiv: 2101.09836 [astro-ph.HE].

R. Abbasi et al. “Leptoninjector and LeptonWeighter: A neutrino event generator and weighter
for neutrino observatories”. In: Comput. Phys. Commun. 266 (2021), p. 108018. DOI: 10.
1016/j.cpc.2021.108018. arXiv: 2012.10449 [physics.comp-ph].

R. Abbasi et al. “Probing neutrino emission at GeV energies from compact binary mergers with
the IceCube Neutrino Observatory”. In: (May 2021). arXiv: 2105.13160 [astro-ph.HE]|.

R. Abbasi et al. “Search for GeV neutrino emission during intense gamma-ray solar flares with
the lceCube Neutrino Observatory”. In: Phys. Rev. D 103.10 (2021), p. 102001. DOI: 10.
1103/PhysRevD. 103.102001. arXiv: 2101.00610 [astro-ph.HE].

R. Abbasi et al. “Search for High-Energy Neutrinos from Ultra-Luminous Infrared Galaxies with
IceCube”. In: (July 2021). arXiv: 2107.03149 [astro-ph.HE].

R. Abbasi et al. “Search for Multi-flare Neutrino Emissionsin 10 yr of IceCube Data from a Catalog
of Sources”. In: Astrophys. J. Lett. 920.2 (2021), p. L45. DOI: 10 . 3847 / 2041 - 8213/
ac2c7b. arXiv: 2109.05818 [astro-ph.HE].

R. Abbasi et al. “Search for Quantum Gravity Using Astrophysical Neutrino Flavour with Ice-
Cube”. In: (Nov. 2021). arXiv: 2111.04654 [hep-ex].

R. Abbasi et al. “Search for Relativistic Magnetic Monopoles with Eight Years of IceCube Data”.
In: (Sept. 2021). arXiv: 2109.13719 [astro-ph.HE]|

R. Abbasi et al. “The IceCube Collaboration - Contributions to the 37th International Cosmic
Ray Conference (ICRC2021)". In: (July 2021). arXiv: 2107 .06966 [astro-ph.HE].

R. Abbasi et al. “The IceCube-Gen2 Collaboration - Contributions to the 37th International Cos-
mic Ray Conference (ICRC2021)". In: (July 2021). arXiv: 2107 .06968 [astro-ph.HE].

R. Abbasi et al. “The IceCube high-energy starting event sample: Description and flux charac-
terization with 7.5 years of data”. In: Phys. Rev. D 104 (2021), p. 022002. DOI: 10.1103/
PhysRevD.104.022002. arXiv: 2011.03545 [astro-ph.HE].

Rasha Abbasi et al. “A calibration study of local ice and optical sensor properties in IlceCube”.
In: PoS ICRC2021 (2021), p. 1023. DOI: 10.22323/1.395. 1023. arXiv: 2107 . 10435
[astro-ph.HE].

Rasha Abbasi et al. “A Combined Fit of the Diffuse Neutrino Spectrum using IceCube Muon
Tracks and Cascades”. In: PoS ICRC2021 (2021), p. 1129. DOI: 10.22323/1.395.1129.
arXiv: 2107.10003 [astro-ph.HE].
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Rasha Abbasi et al. “A model-independent analysis of neutrino flares detected in IceCube from
X-ray selected blazars”. In: PoS ICRC2021 (2021), p. 971. DOI: 10.22323/1.395.0971.
arXiv: 2107.08159 [astro-ph.HE].

Rasha Abbasi et al. “A New Search for Neutrino Point Sources with IceCube”. In: PoS ICRC2021
(2021), p. 1138. DOI: 10.22323/1.395.1138. arXiv: 2107.08700 [astro-ph.HE].

Rasha Abbasi et al. “A novel microstructure based model to explain the lceCube ice anisotropy”.
In: PoS ICRC2021 (2021), p. 1119. DOI: 10. 22323 /1 .395. 1119. arXiv: 2107 . 08692
[astro-ph.HE].

Rasha Abbasi et al. “A Search for Neutrinos from Decaying Dark Matter in Galaxy Clusters and
Galaxies with lceCube”. In: PoS ICRC2021 (2021), p. 506. DOI: 10.22323/1.395.0506.
arXiv: 2107.11527 [astro-ph.HE].

Rasha Abbasi et al. “A time-independent search for neutrinos from galaxy clusters with IceCube”.
In: PoS ICRC2021 (2021), p. 1133. DOI: 10.22323/1.395. 1133. arXiv: 2107 . 10080
[astro-ph.HE].

Rasha Abbasi et al. “A Time-Variability Test for Candidate Neutrino Sources Observed with Ice-
Cube”. In: PoS ICRC2021 (2021), p. 1141. DOI: 10 .22323/1.395. 1141, arXiv: 2110 .
06294 [astro-ph.HE].

Rasha Abbasi et al. “An End-to-End Test of the Sensitivity of IceCube to the Neutrino Burst from
a Core-Collapse Supernova”. In: PoS ICRC2021 (2021), p. 1085. DOI: 10.22323/1.395.
1085, arXiv: 2107.08098 [astro-ph.HE],

Rasha Abbasi et al. “Analysis framework for multi-messenger astronomy with lceCube”. In: PoS
ICRC2021(2021),p. 1098.DOI: 10.22323/1.395.1098. arXiv: 2107 . 08254 [astro-ph.IM].
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Rasha Abbasi et al. “Concept Study of a Radio Array Embedded in a Deep Gen2-like Optical
Array”. In: PoS ICRC2021 (2021), p. 1182. DOI: 10.22323/1.395.1182.

Rasha Abbasi et al. “Constraining non-standard Dark Matter-Nucleon Interactions with IceCube”.
In: PoS ICRC2021 (2021), p. 522. DOI: 10 . 22323 /1 .395. 0522. arXiv: 2108 . 05203
[hep-ex]|.

Rasha Abbasi et al. “Density of GeV Muons Measured with IceTop”. In: PoS ICRC2021 (2021),
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Rasha Abbasi et al. “Design and performance of the multi-PMT optical module for IceCube
Upgrade”. In: PoS ICRC2021 (2021), p. 1070. DOI: 10.22323/1.395.1070. arXiv: 2107 .
11383 [astro-ph.IM].

Rasha Abbasi et al. “Development of a scintillation and radio hybrid detector array at the South
Pole”. In: PoS ICRC2021 (2021), p. 225. DOI: 10.22323/1.395.0225. arXiv: 2107 .09983
[astro-ph.HE].

Rasha Abbasi et al. “Discrimination of Muons for Mass Composition Studies of Inclined Air
Showers Detected with IceTop”. In: PoS ICRC2021 (2021), p. 212. DOI: 10.22323/1.395.
0212, arXiv: 2107.11293 [astro-ph.HE].

Rasha Abbasi et al. “Every Flare, Everywhere: An All-Sky Untriggered Search for Astrophysical
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Rasha Abbasi et al. “First air-shower measurements with the prototype station of the lceCube
surface enhancement”. In: PoS ICRC2021 (2021), p. 314. DOI: 10.22323/1.395.0314.
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Rasha Abbasi et al. “Gravitational Wave Follow-Up Using Low Energy Neutrinos in lceCube
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Rasha Abbasi et al. “Hybrid cosmic ray measurements using the lceAct telescopes in coinci-
dence with the IceCube and IceTop detectors”. In: PoS ICRC2021 (2021), p. 276. DOI:
10.22323/1.395.0276. arXiv: 2108.05572 [astro-ph.HE].

Rasha Abbasi et al. “IceCube Search for Earth-traversing ultra-high energy Neutrinos”. In: PoS
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Rasha Abbasi et al. “lceCube Search for High-Energy Neutrinos from Ultra-Luminous Infrared
Galaxies”. In: PoS ICRC2021 (2021), p. 1115. DOI: 10.22323/1.395.1115. arXiv: 2107 .
08422 [astro-ph.HE].
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