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* Free Software enthusiast
* Book: “i want 2 do project. tell me wat 2 do.”

- Google Summer of Code (GSoC)
- KDE, Mozilla, User groups

* MOOC: Foundations in Free/Libre and Open Source Software

* Community: Chennai Linux User’s Group (ILUGC), GNU Emacs
* DeepTech R&D (IITM, UCBerkeley, UChicago, UCambridge)
* Online: @shakthimaan

* MS (IT), Rochester Institute of Technology
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Sources:
https://en.wikipedia.org/wiki/Discovery_of nuclear_fission
https://en.wikipedia.org/wiki/Chicago_Pile-1
Chicago Pile-1
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Nuclear Fusion

The Long Road to Fusion 1968 1985

Soviet T-3 tokamak, Urged by Soviet physicists, *\.
1951 1958 designed |:II}|' lgor Tamm Mikhail Gorbachev v 2
Lyman Spitzer founds Princeton — and Andrei Sakharov, proposes international 2

Plasma Physics Laboratory and Research declassified makes 1huge improve- " fusion project to Ronald 4 s q
begins working on stellarator. as part of Atoms for  ments in confinement. ' Reagan at Geneva summit. "

Peace conference in 1 W
Geneva.

. , 2 1976 1978 1988
Early 1950s | Pl L L el ITeR conceptual | 1997

Torus (JET) 1983 design work JET achieves

U.5., Soviet, and = : 0 ahead. . :
1947 British doughnut- Al - g:mi?-.: work 9 : JET achieves  begins. 16 megawatts
gins. - first plasma. of fusion

First kiloampere shaped fusion devices,

plasma created such as ZETA at oa : h e ¥ POWER

at Imperial College ~ Harwell, U.K,, fail to | S N R LY 3 1982 @

London. generate fusion. Most =~ = A R ITER engineering
work classified. — AT design work begins.

Source: https://www.linkedin.com/pulse/nuclear-fusion-ever-feasible-practical-affordable-jim/
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* Fusion is clean energy Y. £3 H
* Safe nuclear power with sufficient fuel

* Plasma confinement %
- @ravity, magnetic, inertia
- Stellarator
- Tokamak * He + 3.5 MeV
n + 14.1 MeV

- Magnetic mirror

- Spheromak

Sources
https://en.wikipedia.org/wiki/Nuclear_fusion
https://suli.pppl.gov/2023/course/Moser_SULI_tokamak_2023.pdf N e u t ro n
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US energy chief tells BBC nuclear fusion
MIT News will soon power the world

ON CAMPUS AND AROUND THE WORLD 1 SUBSCRIBE

15 hours ago Share .f: Save u

Justin Rowlatt climate Editor

Study: Fusion energy could play a major role in
the global response to climate change

Experts in energy systems modeling and fusion technology explore

the future role of fusion at various costs and carbon constraints. world nuclear news

Nancy W. Stauffer | MIT Energy Initiative
October 24,2024

UKAEA develops 3D printing for fusion components

Monday, 28 July 2025

|5z yemee  LLNL Pushes Frontier of Fusion Target Design with Al

4-Aug-2025 12:30 PM EDT, by Lawrence Livermore National Laboratory
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Commissariat a I'énergie atomique et aux

énergies alternatives (CEA)

“West has achieved a new key
technological milestone by
maintaining hydrogen plasma for
more than twenty minutes
through the injection of 2MW of
heating power.” ~ Anne-Isabelle
Etienvre, Director of
Fundamental Research, CEA

Source: https://www.cea.fr/english/Pages/News/nuclear-fusion-west-beats-the-world-record-for-plasma-duration.aspx
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International Thermonuclear Experimental Reactor

(ITER)

OKAMAK 5 §
| &PLANT SYSTEMS [lzuct: |

Source: https://en.wikipedia.org/wiki/ITER
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Toroidal magnetic
confinement

Poloidal coils shape
the plasma

Plasma shape affect
stability

Particles along field
lines

inner poloidal

toroidal
magnetic field coils

|
toroidaj
Magnetic fiplg

magnetic field coils

Plasma Current

mill current

outer poloidal
magnetic field coils

Source: https://physics.stackexchange.com/questions/333151/how-many-times-does-plasma-do-a-full-loop-tokamak-before-fusion
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Open Source Monte Carlo
neutron and photon
simulation transport code.

Computational Reactor
Physics Group at MIT

Hybrid MPI and OpenMP
programming model

Python: 66.9% C++: 32.3%
MIT/X License

Control rod ( 19)

Inner Fuel (66)
== — Axial Shiclding
Outer Fuel (84)
Upper Sodium Plenum
Control Rod
Reflector (1027 Fissile Zone
Fertile Zone

Shiclding (126)

Lower Gias Plenum

Source: https://www.sciencedirect.com/science/article/pii/S173857332100557X
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H cross section [b]
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Thermal elastic XS (lower limit should be 82 b) - ENDF/B-VIII.0
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ﬁs on itself is not an OpenMC bug, m
more likely proof that we (the thermal
scattering evaluators) are horrible,
horrible people, but, let’s try to fix the

issue in OpenMC."” ~ Jose Ignacio

Marquez Damian /

Source: https://openmc.discourse.group/t/polyethylene-hdpe-cross-section-for-neutron-moderation/3019/10
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Source: https://cardinal.cels.anl.gov/tutorials/tokamak.html
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Maintaining magentic confinement

High temperature requirements
Materials degradation

High Capital Expenditure

Long development time
Radioactive waste

Public perception

Alternative renewable energy

Political and economic reasons
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Source: Samuel E. Wurzel, Scott C. Hsu. Progress toward fusion energy breakeven and gain as measured against the Lawson criterion. Physics of Plasmas.
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“There is no place for dogma in science. The

scientist is free, and must be free to ask any

question, to doubt any assertion, to seek for
evidence, to correct any errors.”

~ ]. Robert Oppenheimer
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