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ITER	hosts	an	international	workshop	on	remuneration	15	Dec	2014	On	5	December	2014,	Osamu	Motojima,	Director-General	of	the	ITER	Organization,	opened	a	day-long	international	workshop	on	remuneration.	Organized	by	ITER's	Human	Resources	Division,	the	workshop	gathered	over	40	participants	from	international	organizations.The	ITER
Organization	has	been	part	of	a	coordinated	system	network	of	international	organizations	since	2008	and	was	pleased	to	act	as	host	on	this	important	occasion.	The	network	organizes	regular	workshops	for	human	resource	professionals	and	legal	specialists	in	the	fields	of	remuneration	and	pension,	enabling	international	organizations	to	share	their
experience	and	forge	valuable	contacts.		Turning	out	one	radial	plate	per	month	15	Dec	2014	Inside	of	ITER's	large	D-shaped	toroidal	field	coils,	the	stacked	layers	of	conductor	will	be	held	in	place	by	radial	plates—large	steel	structures	with	grooves	machined	on	either	side.	In	2012,	the	European	Domestic	Agency	awarded	a	EUR	160	million
contract	for	the	fabrication	of	70	radial	plates	to	a	French-Italian	consortium,	CNIM	(France)-SIMIC	(Italy)	and	manufacturing	is	currently	underway.	In	this	promotional	video	produced	by	CNIM,	the	camera	takes	us	inside	the	3,000	m2	factory	in	Toulon,	France	that	was	specially	constructed	for	CNIM's	share	of	the	radial	plate	contract.	One	radial
plate	comes	off	of	the	manufacturing	line	per	month,	thanks	to	a	team	of	50	skilled	employees	organized	in	three	shifts.	Three	years	of	investment	in	R&D	and	industrial	processes	and	the	construction	of	a	9	x	36	metre	machining	centre	were	necessary	to	perfect	the	highly	technological	machining	and	welding	of	the	ITER	radial	plates.	View
the	CNIM	video	here.	New	director	for	MIT	fusion	centre	15	Dec	2014	In	November,	the	Massachusetts	Institute	of	Technology	(MIT)	announced	a	new	director	for	its	Plasma	Science	and	Fusion	Center,	home	to	the	Alcator	C-Mod	tokamak.	As	of	1	January	2015,	Dennis	Whyte,	professor	of	nuclear	science	and	engineering,	will	replace	Miklos
Porkolab,	who	returns	to	teaching	and	research	after	nearly	20	years	as	head	of	the	research	centre.	In	the	announcement,	Maria	Zuber,	MIT's	vice	president	for	research,	thanked	Porkolab	"for	almost	20	years	of	distinguished	leadership	and	contributions	to	MIT	and	the	fusion	energy	community	worldwide."	Whyte	is	a	recognized	leader	in	the	field
of	nuclear	fusion,	with	his	research	addressing	the	boundary	plasma-material	interfaces	in	magnetic	fusion.	He	received	his	PhD	from	the	University	of	Québec's	National	Institute	of	Scientific	Research	in	1993	and	joined	the	MIT	faculty	in	2006.	His	recent	research	has	focused	on	the	novel	application	of	high-energy	ion	beams	for	real-time	material
interrogation	in	fusion	environments,	and	the	use	of	new	high	magnetic	field	superconductor	materials	for	compact,	robust	fusion	pilot	plants	for	electricity	production.	He	was	recently	recognized	with	the	International	Atomic	Energy	Agency's	2013	Nuclear	Fusion	Journal	Prize,	which	was	presented	at	the	25th	biennial	IAEA	Fusion	Energy
Conference	last	month,	for	research	carried	out	on	Alcator	C-Mod.	Read	the	full	story	on	the	MIT	website.	Rebuild	of	UK's	MAST	tokamak	continues	12	Dec	2014	The	Mega	Amp	Spherical	Tokamak	(MAST)	facility	at	Culham	Centre	for	Fusion	Energy	(CCFE)	is	undergoing	a	major	£30	million	upgrade	that	will	enhance	the	UK's	role	in	international
fusion	research.	When	completed	in	2015,	MAST-Upgrade	will	enable	scientists	to:	Make	the	case	for	a	fusion	Component	Test	Facility	(CTF).	A	CTF	would	test	reactor	systems	for	the	DEMO	prototype	fusion	power	plant,	and	a	spherical	tokamak	is	seen	as	an	ideal	design	for	the	facility;	Add	to	the	knowledge	base	for	ITER	and	help	resolve	key
plasma	physics	issues	to	ensure	its	success;	Test	reactor	systems.	MAST-Upgrade	will	be	the	first	tokamak	to	trial	the	innovative	Super-X	divertor	—	a	high-power	exhaust	system	that	reduces	power	loads	from	particles	leaving	the	plasma.	If	successful,	Super-X	could	be	used	in	DEMO	and	other	future	fusion	devices.	In	December,	the	second	of	four
poloidal	field	coils	was	installed	as	planned.	All	four	coils	should	be	in	place	early	in	the	New	Year.	Read	the	story	on	the	CCFE	website.		Top	management	changes	at	Fusion	for	Energy	03	Dec	2014	The	Governing	Board	of	the	European	Domestic	Agency	for	ITER	Fusion	for	Energy	(F4E)	has	decided	to	appoint	Dr	Pietro	Barabaschi	as	Acting	Director
of	F4E	with	effect	from	1	March	2015	until	a	new	Director	takes	up	duties.	The	Governing	Board	has	also	agreed	to	initiate	the	process	to	recruit	a	new	Director.	Dr	Barabaschi	will	replace	the	outgoing	Director,	Professor	Henrik	Bindslev,	who	will	leave	F4E	on	28	February	2015.	Professor	Bindslev	has	been	appointed	Dean	of	the	Faculty	of
Engineering	at	the	University	of	Southern	Denmark.	The	Chair	of	the	Governing	Board,	Mr	Stuart	Ward,	expressed,	on	behalf	of	its	members,	his	gratitude	to	Professor	Henrik	Bindslev	for	the	vision	and	leadership	that	he	has	demonstrated	as	the	Director	of	F4E,	which	manages	Europe's	contribution	to	ITER	and	the	Broader	Approach	projects	with
Japan.	Dr	Barabaschi	has	been	head	of	F4E's	Broader	Fusion	Development	Department	at	Garching,	Germany,	since	2008.	An	electrical	engineer,	he	started	his	career	in	the	JET	project.	In	1992	he	joined	the	ITER	Joint	Central	Team	in	San	Diego	and	by	2006	he	was	the	deputy	to	the	Project	Leader	as	well	as	head	of	the	Design	Integration	Division
of	the	ITER	International	Team	at	Garching.	See	the	original	story	on	the	F4E	website.	Francesco	Romanelli	bids	farewell	to	EUROfusion	03	Dec	2014	With	a	lecture	on	the	subject	of	"The	Fusion	Roadmap	and	the	challenges	of	the	ITER	era,"	Francesco	Romanelli	completed	his	tenure	as	EFDA	Leader	and	EFDA	Associate	Leader	for	JET	on	28
November.	As	EFDA	and	JET	Leader	and	interim	Programme	Manager	during	the	first	months	of	EUROfusion,	Francesco	Romanelli	was	the	driving	force	behind	the	European	Fusion	Roadmap	and	had	played	a	key	role	in	re-definition	of	the	fusion	research	programme	in	the	European	Commission	research	and	innovation	program	Horizon	2020.	In
his	talk,	he	briefly	reviewed	the	history	of	fusion	research	since	the	1960s.	Looking	back	on	his	time	at	JET,	he	made	the	audience	smile	when	he	pointed	out	that	"the	average	life-time	of	a	JET	director	was	either	seven	months	or	seven	years.	I	can	claim	to	have	stayed	the	longest—seven	years	AND	seven	months."	He	finished	by	thanking	the	many
individuals	and	groups	who	made	the	roadmap	and	the	successes	in	JET	happen.	Steve	Cowley,	Director	of	CCFE,	reminded	the	audience	of	Francesco	Romanelli's	scientific	career	in	theoretical	fusion	science	and	his	papers	which	are	still	highly	important.	"I	have	an	enormous	respect	for	Francesco,	he	said".	"Fusion	owes	him	a	great	deal."
EUROfusion	Programme	Manager	Tony	Donné,	paid	respect	to	the	tremendous	amount	of	work	which	had	been	done	under	Francesco's	leadership.	Read	the	full	article	on	the	EUROfusion	website.	--	Francesco	Romanelli	poses	with	family	members	at	the	farewell	event.	ITER	Russia	opens	its	doors	to	young	researchers	03	Dec	2014	For	the	third
consecutive	year,	young	scientists	involved	with	ITER	Project	implementation	from	Russia's	major	research	centres	were	invited	to	the	Russian	Domestic	Agency	in	the	framework	of	the	57th	Scientific	Conference	of	the	Moscow	Institute	of	Physics	and	Technology	(MIPT).	Academician	Evgeny	Velikhov,	ITER	Council	member	and	president	of	the
Kurchatov	Institute,	gave	the	opening,	stressing	that	"ITER	is	not	only	a	scientific	facility;	it	is	also	a	technological	platform	that	will	provide	the	basis	for	fusion	energy	in	the	future."	Participants	heard	reports	on	R&D	and	manufacturing	progress	for	ITER	key	components,	including	diagnostic	systems	(Budker	Institute,	Novosibirsk;	MIPT,
Dolgoprudnyj;	TRINITI,	Troitsk;	Kurchatov	Institute,	Moscow),	blanket	modules	(Efremov	Institute,	Saint	Petersburg;	Dollezhal	Institute,	Moscow),	and	high-temperature	testing	of	in-vessel	components	(Efremov	Institute,	Saint	Petersburg;	MEPhI,	Moscow).	Evgeny	Velikhov	concluded	the	conference	by	expressing	confidence	that	"sooner	or	later
humanity	will	certainly	come	to	fusion."	Daniel	Clery	on	"A	Piece	of	the	Sun"	28	Nov	2014	Science	writer	Daniel	Clery	visited	the	Culham	Centre	for	Fusion	Energy	(CCFE)	recently	to	talk	about	his	book	on	the	history	of	fusion,	A	Piece	of	the	Sun.The	book	tells	the	story	of	the	quest	for	fusion	energy,	from	the	discovery	of	nuclear	fusion	as	the	Sun's
power	source	in	the	early	20th	century	through	to	the	latest	advances	in	magnetic	and	laser	fusion	research	as	the	glittering	prize	of	near-endless	energy	gets	closer.	It	is	a	compelling	account	of	the	ups	and	downs	of	the	research,	the	events	and	personalities	involved,	and	the	science	of	fusion.	Daniel	gave	a	lecture	at	CCFE	on	the	"Many	Faces	of
Fusion,"	based	on	the	book.	View	the	conference	and	interview	on	the	CCFE	website.	Rob	Goldston	among	Foreign	Policy	magazine's	100	top	global	thinkers	26	Nov	2014	Editors	of	Foreign	Policy	magazine	have	named	fusion	physicist	Rob	Goldston,	a	Princeton	University	professor	of	astrophysical	sciences	and	former	director	of	the	Princeton
Plasma	Physics	Laboratory	(PPPL),	to	its	list	of	"100	Leading	Global	Thinkers	of	2014."	The	recognition,	made	17	November	at	a	celebration	in	Washington,	D.C.,	honoured	Goldston	for	his	contributions	to	the	field	of	nuclear	arms	control.	Founded	in	1970,	Foreign	Policy	focuses	on	global	affairs,	current	events	and	domestic	and	international	affairs.
It	produces	daily	content	on	its	website,	ForeignPolicy.com	and	publishes	six	print	issues	annually.	Named	with	Goldston	were	Princeton	physicist	Alex	Glaser	and	Boaz	Barak	of	Microsoft	Research	New	England.	The	researchers	have	designed	a	novel	process	called	a	"zero-knowledge	protocol"	for	verifying	that	nuclear	weapons	to	be	dismantled	or
removed	from	deployment	contain	true	warheads.	Goldston	and	Glaser	are	developing	a	prototype	system	at	PPPL	that	will	test	the	idea	by	beaming	neutrons	at	a	non-nuclear	test	object.	Photo:	Alex	Glaser,	left,	and	Rob	Goldston,	seen	here	with	a	non-nuclear	test	object.	Read	more	on	the	PPPL	website.	Supercomputer	lends	insight	into	plasma
dynamics	24	Nov	2014	Studying	the	intricacies	and	mysteries	of	the	sun	is	physicist	Wendell	Horton	life's	work.	A	widely	known	authority	on	plasma	physics,	his	study	of	the	high	temperature	gases	on	the	sun,	or	plasma,	consistently	leads	him	around	the	world	to	work	on	a	diverse	range	of	projects	that	have	great	impact.	Fusion	energy	is	one	such
key	scientific	issue	that	Horton	is	investigating	and	one	that	has	intrigued	researchers	for	decades.[...]	Through	the	Institute	for	Fusion	Studies	at	The	University	of	Texas	at	Austin,	Horton	collaborates	with	researchers	at	ITER,	a	fusion	lab	in	France	and	the	National	Institute	for	Fusion	Science	in	Japan	to	address	these	challenges.	At	ITER,	Horton	is
working	with	researchers	to	build	the	world's	largest	tokamak—the	device	that	is	leading	the	way	to	produce	fusion	energy	in	the	laboratory.	Perfecting	the	design	of	the	tokamak	is	essential	to	producing	fusion	energy,	and	since	it	is	not	fully	developed,	Horton	performs	supercomputer	simulations	on	the	Stampede	supercomputer	at	the	Texas
Advanced	Computing	Center	(TACC)	to	model	plasma	flow	and	turbulence	inside	the	device.	"Simulations	give	us	information	about	plasma	in	three	dimensions	and	in	time,	so	that	we	are	able	to	see	details	beyond	what	we	would	get	with	analytic	theory	and	probes	and	high-tech	diagnostic	measurements,"	Horton	said.	The	simulations	also	give
researchers	a	more	holistic	picture	of	what	is	needed	to	improve	the	tokamak	design.	Comparing	simulations	with	fusion	experiments	in	nuclear	labs	around	the	world	helps	Horton	and	other	researchers	move	even	closer	to	this	breakthrough	energy	source.	Read	the	full	article	on	PhysOrg.		Latest	newsletter	for	the	US	ITER	Project	Office	21	Nov
2014	The	November	issue	of	the	US	ITER	News	Update	is	available	on	line.It	includes	a	full	review	of	the	status	of	US	procurement	for	ITER	and	excerpts	from	the	July	2014	Statement	of	Ned	Sauthoff,	director	of	the	US	ITER	Project	Office,	before	the	Subcommittee	on	Energy,	Committee	on	Science,	Space	and	Technology	at	the	US	House	of
Representatives.	FuseNet	launches	new	education	support	schemes	17	Nov	2014	FuseNet,	the	European	platform	to	coordinate	and	improve	fusion	education,	has	launched	a	new	student	support	scheme	in	cooperation	with	and	funded	by	the	EUROfusion	consortium:-	Support	for	Master	students	to	go	abroad	for	an	internship	in	a	fusion	group	or	at
a	research	institute.	-	Support	for	Master	and	PhD	students	to	follow	educational	training	activities	external	to	their	own	organisation	(such	as	summer	schools,	master	classes	and	workshops	with	a	dominant	educational	character).	-	Support	for	PhD	students	to	take	part	in	research	at	another	universities'	fusion	group	or	at	a	research	laboratory	for
shorter	periods	than	a	full	internship.	Being	a	member	of	FuseNet,	the	ITER	Organization	is	entitled	to	make	use	of	this	very	attractive	scheme	by	offering	internships	at	ITER	or	research	trips	for	PhD	students.	For	more	information	please	check	the	FuseNet	website.	First	Highly	Exceptional	Load	sails	to	ITER	17	Nov	2014	On	Friday	14	November,
the	first	Highly	Exceptional	Load	(HEL)	destined	to	the	ITER	site	was	loaded	onto	the	container	ship	CMA-Ivanhoe	in	the	port	of	Busan,	South	Korea,	to	begin	its	five-week	journey	to	France.On	board	is	the	87-ton	main	body	of	one	high	voltage	substation	transformer	unit	(part	of	the	ITER	steady	state	electrical	network)	as	well	as	39	wooden	crates
packed	with	the	transformer's	auxiliary	components.	The	equipment	was	procured	by	the	US	and	manufactured	by	Hyundai	Heavy	Industry	in	Ulsan,	South	Korea.	Three	identical	transformers	will	be	shipped	to	ITER	in	the	coming	months.	Ivanhoe	should	reach	the	Mediterranean	harbour	of	Fos-sur-Mer	on	19	December.	There,	the	transformer	main
body	will	be	unloaded	and	staged	until	9	January	2015,	when	it	will	be	transferred	to	a	trailer.	The	trailer	will	be	loaded	onto	a	barge	to	cross	the	inland	sea	Étang-de-Berre	before	travelling	104	kilometres	along	the	ITER	Itinerary,	for	delivery	to		the	ITER	site	in	the	early	hours	of	14	January.	Princeton	researchers	present	cutting	edge	results	at	APS
Plasma	Physics	Conference	13	Nov	2014	Some	135	researchers,	graduate	students,	and	staff	members	from	the	Princeton	Plasma	Physics	Laboratory	(PPPL,	US))	joined	1,500	research	scientists	from	around	the	world	at	the	56th	annual	meeting	of	the	American	Physical	Society	Division	of	Plasma	Physics	Conference	from	27	to	31	October	in	New
Orleans.	Topics	in	the	sessions	ranged	from	waves	in	plasma	to	the	physics	of	ITER	and	women	in	plasma	physics.	Dozens	of	PPPL	scientists	presented	the	results	of	their	cutting-edge	research	in	magnetic	fusion	and	plasma	science.	There	were	about	100	invited	speakers	at	the	conference,	more	than	a	dozen	of	whom	were	from	PPPL.	Read	the	full
article	and	access	the	topical	press	releases	on	the	PPPL	website.	Hole	in	one:	Centre	stack	smoothly	installed	in	NSTX-U	13	Nov	2014	With	near-surgical	precision,	technicians	at	the	Princeton	Plasma	Physics	Laboratory	(PPPL,	US)	hoisted	the	29,000-pound	(13,000-kilo)	centre	stack	for	the	National	Spherical	Torus	Experiment-Upgrade,	NSTX-U,
over	a	20-foot	(6-metre)	wall	and	lowered	it	into	the	vacuum	vessel	of	the	fusion	facility.	The	smooth	operation	on	24	October	capped	more	than	two	years	of	construction	of	the	centre	stack,	which	houses	the	bundle	of	magnetic	coils	that	form	the	heart	of	the	$94	million	(EUR	19	million)	upgrade.	"This	was	really	a	watershed	moment,"	said	Mike
Williams,	the	head	of	engineering	and	infrastructure	at	PPPL	and	associate	director	of	the	Laboratory.	"The	critical	path	[or	key	sequence	of	steps	for	the	upgrade]	was	fabrication	of	the	magnets,	and	that	has	now	been	done."The	lift	team	conducted	the	final	steps	largely	in	silence,	attaching	the	bundled	coils	in	their	casing	to	an	overhead	crane	and
guiding	the	21	foot-long	(6.4-metre)	centre	stack	into	place.	The	clearances	were	tiny:	the	bottom	of	the	casing	passed	just	inches	over	the	shielding	wall	and	the	top	of	the	vacuum	vessel.	Inserting	the	centre	stack	into	the	vessel	was	like	threading	a	needle,	since	the	clearance	at	the	opening	was	only	about	an	inch.	Guidance	came	chiefly	from	hand
signals,	with	some	radio	communication	at	the	end.	Read	the	full	article	on	the	PPPL	website.	A	rare	and	beautiful	sight	10	Nov	2014	Wildlife	is	thriving	on	the	ITER	site.	Wild	boars,	mouflon	goats	and	deer	freely	roam	the	vast	expanses	of	forest	that	surround	the	installation.	This	picture	of	two	young	does	was	taken	last	week	by	APAVE's	Health	and
Safety	Coordinator	Laurent	Feron,	as	he	drove	along	the	track	leading	to	the	Logistics	Platform	located	behind	the	hill	on	the	east	side	of	the	worksite.These	does	are	no	ordinary	animals	—	they	are	descendants	of	the	two	pairs	of	Sikka	deer	that	were	offered	to	French	President	Sadi	Carnot	by	the	Emperor	of	Japan	Mutsuhito,	the	"Meiji	Emperor",	in
1890.	The	two	couples	were	originally	hosted	in	the	Presidential	Hunting	Reserve	near	Paris.	By	1928,	the	original	four	had	become	a	small	herd,	and	a	few	individuals	were	entrusted	to	various	national	parks	and	wildlife	reservations.	The	National	Forest	in	Cadarache	was	one	of	them.	Eighty-six	years	later,	the	Emperor's	deer	are	still	here,
scattered	between	the	CEA-Cadarache	enclosure,	the	National	Forestry	Commission	reserve	and	the	outskirts	of	the	ITER	site.	Call	for	abstracts:	EST-Energy	Conference	2015	07	Nov	2014	From	20-22	May	2015	the	ENERGY,	SCIENCE	&	TECHNOLOGY	Conference	and	Exhibition	(EST-Energy)	will	be	taking	place	at	the	Karlsruhe	Convention	Center
in	Germany.	The	conference	will	focus	on	all	energy-related	topics	with	an	emphasis	on	renewable	and	CO2-free	forms	of	energy.	The	establishment	of	a	sustainable,	reliable	and	achievable	energy	system	needs	a	worldwide	cross-linked	effort.	Research,	development	and	implementation	of	innovations	by	both	the	scientific	community	as	well	as
industry	is	necessary.	EST-Energy	2015	aims	to	provide	a	platform	for	the	most	recent	research	findings	and	allow	participants	to	network	with	other	researchers	and	engineers	from	all	over	the	world.	Fusion	is	one	of	the	themes	of	the	conference.	A	call	for	abstracts	has	been	launched	for	topics	that	fall	in	the	following	categories:	ITER-	and	DEMO-
related	issues,	the	development	strategies	of	new	fusion	devices	(W7-X,	JT-60	SA...	),	and	technical	issues	that	may	be	of	interest	to	others.	The	deadline	for	paper	abstracts	is	15	December	2014.	All	information	can	be	found	on	the	conference	website.	Lab	develops	infrared	camera	system	to	view	tokamak	from	the	inside	05	Nov	2014	Lawrence
Livermore	National	Laboratory	(LLNL)	researchers,	in	collaboration	with	General	Atomics	and	the	University	of	Arizona,	have	developed	an	infrared	and	visible	camera	viewing	system	that's	able	to	produce	wide-angle,	tangential	views	of	full	poloidal	(north-south	direction	of	the	magnetic	field)	cross-sections	inside	the	tokamak.	The	camera's	images
provide	researchers	with	data	about	the	interior	conditions	of	the	DIII-D,	which	was	built	under	contract	for	the	US	Department	of	Energy."We	wanted	to	look	inside	the	tokamak's	chamber	to	see	where	things	were	heating	up	on	the	walls,"	said	Kevin	Morris,	a	designer	with	LLNL's	National	Security	Engineer	Division,	who	was	part	of	the	research
team	that	developed	the	camera	system.	"There	are	a	lot	of	critical	areas	that	are	heated	by	the	plasma,	and	researchers	want	to	understand	them	better."	...	The	camera	system	consists	of	a	commercially	available	infrared	camera,	a	fast	visible	camera	and	an	optical	system	designed	by	a	collaboration	of	physicists,	engineers,	optical	designers	and
mechanical	designers.	Their	design	will	be	used	as	a	prototype	for	a	set	of	larger	cameras	that	will	be	built	for	ITER.	Read	the	full	story	on	the	LLNL	website	here.	43-minute	program	on	nuclear	fusion:	BBC	Radio	4	"In	Our	Time"	31	Oct	2014	Melvyn	Bragg	from	"In	Our	Time"	and	his	guests	discuss	nuclear	fusion,	the	process	that	powers	stars.	In	the
1920s	physicists	predicted	that	it	might	be	possible	to	generate	huge	amounts	of	energy	by	fusing	atomic	nuclei	together,	a	reaction	requiring	enormous	temperatures	and	pressures.	Today	we	know	that	this	complex	reaction	is	what	keeps	the	Sun	shining.	Scientists	have	achieved	fusion	in	the	laboratory	and	in	nuclear	weapons;	today	it	is	seen	as	a
likely	future	source	of	limitless	and	clean	energy.Guests:	Philippa	Browning,	Professor	of	Astrophysics	at	the	University	of	Manchester	Steve	Cowley,	Chief	Executive	of	the	United	Kingdom	Atomic	Energy	Authority	Justin	Wark,	Professor	of	Physics	and	fellow	of	Trinity	College	at	the	University	of	Oxford	Producer:	Thomas	Morris.	Listen	to	the	43-
minute	program	that	aired	on	30	October	2014	(9:30	p.m.)	here.	University	of	Rome	offers	Fusion	Master's	courses	31	Oct	2014	Where	else	would	you	like	to	study	fusion	science	and	engineering	but	in	the	heart	of	the	Eternal	City?	The	second	oldest	public	university	in	Rome,	the	University	of	Rome	"Tor	Vergata,"	has	offered	a	Second	Level	Master
course	in	Fusion	Energy	Science	and	Engineering	since	2012.	Open	to	postgraduates	with	a	Master's	degree	or	equivalent	title,	the	course	aims	to	train	experts	in	the	areas	of	machine	operation,	experimental	practice	both	in	magnetic	confinement	and	inertial	fusion,	and	fusion	technology	and	engineering.	The	next	course	starts	on	2	February	2015.
The	duration	of	the	course	is	one	academic	year	but	it	can	be	extended	to	two	academic	years	according	to	individual	study	plans.	Enrolment	is	open	now.	For	more	information,	see	the	dedicated	website,	or	contact:	Dr.	Colomba	Russo	Phone:	+390672597201	Mail:	segreteriafusione@gmail.com	October	issue	of	F4E	News	31	Oct	2014	The	latest
issue	of	the	European	Domestic	Agency's	newsletter,	F4ENews,	has	just	been	released.	You	can	consult	it	here.	Scientists	use	plasma	shaping	to	control	turbulence	in	stellarators	29	Oct	2014	Researchers	at	the	US	Department	of	Energy's	Princeton	Plasma	Physics	Laboratory	(PPPL)	and	the	Max	Planck	Institute	of	Plasma	Physics	in	Germany	have
devised	a	new	method	for	minimizing	turbulence	in	bumpy	donut-shaped	experimental	fusion	facilities	called	stellarators.	This	month	in	a	paper	published	in	Physical	Review	Letters,	these	authors	describe	an	advanced	application	of	the	method	that	could	help	physicists	overcome	a	major	barrier	to	the	production	of	fusion	energy	in	such	devices,	and
could	also	apply	to	their	more	widely	used	symmetrical	donut-shaped	cousins	called	tokamaks.	This	work	was	supported	by	the	DOE	Office	of	Science.Turbulence	allows	the	hot,	charged	plasma	gas	that	fuels	fusion	reactions	to	escape	from	the	magnetic	fields	that	confine	the	gas	in	stellarators	and	tokamaks.	This	turbulent	transport	occurs	at
comparable	levels	in	both	devices,	and	has	long	been	recognized	as	a	challenge	for	both	in	producing	fusion	power	economically.	"Confinement	bears	directly	on	the	cost	of	fusion	energy,"	said	physicist	Harry	Mynick,	a	PPPL	coauthor	of	the	paper,	"and	we're	finding	how	to	reshape	the	plasma	to	enhance	confinement."	The	new	method	uses	two
types	of	advanced	computer	codes	that	have	only	recently	become	available.	The	authors	modified	these	codes	to	address	turbulent	transport,	evolving	the	starting	design	of	a	fusion	device	into	one	with	reduced	levels	of	turbulence.	The	current	paper	applies	the	new	method	to	the	Wendelstein	7-X	stellarator,	soon	to	be	the	world's	largest	when
construction	is	completed	in	Greifswald,	Germany.	Results	of	the	new	method,	which	has	also	been	successfully	applied	to	the	design	of	smaller	stellarators	and	tokamaks,	suggest	how	reshaping	the	plasma	in	a	fusion	device	could	produce	much	better	confinement.	Equivalently,	improved	plasma	shaping	could	produce	comparable	confinement	with
reduced	magnetic	field	strength	or	reduced	facility	size,	with	corresponding	reductions	in	the	cost	of	construction	and	operation.	Read	the	full	report	on	the	PPPL	website.	--	Magnetic	field	strength	in	a	turbulence-optimized	stellarator	design.	Regions	with	the	highest	strength	are	shown	in	yellow.	Using	radio	waves	to	control	the	density	in	a	fusion
plasma	29	Oct	2014	Recent	fusion	experiments	on	the	DIII-D	tokamak	at	General	Atomics	(California,	US)	and	the	Alcator	C-Mod	tokamak	at	MIT	(Massachusetts,	US),	show	that	beaming	microwaves	into	the	centre	of	the	plasma	can	be	used	to	control	the	density	in	the	centre	of	the	plasma,	where	a	fusion	reactor	would	produce	most	of	its	power.
Several	megawatts	of	microwaves	mimic	the	way	fusion	reactions	would	supply	heat	to	plasma	electrons	to	keep	the	"fusion	burn"	going.The	new	experiments	reveal	that	turbulent	density	fluctuations	in	the	inner	core	intensify	when	most	of	the	heat	goes	to	electrons	instead	of	plasma	ions,	as	would	happen	in	the	center	of	a	self-sustaining	fusion
reaction.	Supercomputer	simulations	closely	reproduce	the	experiments,	showing	that	the	electrons	become	more	turbulent	as	they	are	more	strongly	heated,	and	this	transports	both	particles	and	heat	out	of	the	plasma.	"We	are	beginning	to	uncover	the	fundamental	mechanisms	that	control	the	density,	under	conditions	relevant	to	a	real	fusion
reactor,"	says	Dr.	Darin	Ernst,	a	physicist	at	the	Massachusetts	Institute	of	Technology,	who	led	the	experiments	and	simulations,	together	with	co-leaders	Dr.	Keith	Burrell	(General	Atomics),	Dr.	Walter	Guttenfelder	(Princeton	Plasma	Physics	Laboratory),	and	Dr.	Terry	Rhodes	(UCLA).	Read	the	full	report	on	Science	Daily.	--Supercomputer
simulation	shows	turbulent	density	fluctuations	in	the	core	of	the	Alcator	C-Mod	tokamak	during	strong	electron	heating.	Credit:	D.	R.	Ernst,	MIT	Upcoming	colloquium	on	TFTR	record	fusion	power	shot	27	Oct	2014	New	Advisory	Board	to	promote	project	and	safety	culture	at	ITER	27	Oct	2014	In	order	to	improve	project	performance	and	in	light	of
the	ITER	Project's	specific	managerial	and	cultural	complexities,	an	External	Management	Advisory	Board	(EMAB)	was	established	earlier	this	year.	This	week,	the	members	of	the	EMAB	convened	for	their	first	meeting	at	ITER	Headquarters.	The	objective	of	the	EMAB	is	to	advise	the	ITER	Organization's	senior	managers	and	the	Director-General	on
enhancing	project	and	safety	culture,	a	challenging	activity	in	the	context	of	a	mega	international	project	with	seven	Members.	Also,	the	Board	is	charged	with	assessing	the	practical	implementation	of	the	set	of	actions	that	was	decided	in	response	to	the	Management	Assessment	carried	out	in	2013.	The	Chair	of	this	new	entity	is	Jean	Jacquinot,
who	also	serves	as	scientific	advisor	to	the	Chairman	of	the	French	Alternative	Energies	and	Atomic	Energy	Commission	(CEA),	Bernard	Bigot.	Other	Board	members	are	Michael	Tendler,	professor	at	Sweden's	Alfvén	Laboratory	(Royal	Institute	of	Technology);	Richard	Hawryluk,	head	of	the	department	of	ITER	and	Tokamaks	at	the	Princeton	Plasma
Physics	Laboratory	(US);	Dhiraj	Bora,	director	of	the	Institute	for	Plasma	Research,	IPR	(India);	and	Yuanxi	Wan,	Academician	of	the	Chinese	Academy	of	Sciences	and	former	Chairman	of	the	ITER	Science	and	Technology	Advisory	Committee	(STAC).	ITER's	Colette	Ricketts,	of	the	System	Management	Section,	is	in	charge	of	the	secretariat.	"During
our	first	meeting	held	on	20-21	October,	we	had	a	very	fruitful	discussion,"	the	Board	members	reported	after	the	first	meeting.	"We	openly	addressed	issues	such	as	the	project's	nuclear	and	safety	culture,	options	for	improved	alignment	between	the	ITER	Organization	and	the	Domestic	Agencies,	and	last	but	not	least	the	creation	of	the	ITER	Chief
Executive	Team,	(ICET),	formed	to	improve	collaboration	between	all	actors	of	the	ITER	Project."	The	Board	will	continue	to	address	key	ITER	management	issues	at	its	next	meeting,	scheduled	for	11-12	December	2014.	Puzzling	new	behavior	found	in	high-temperature	superconductors	23	Oct	2014	Research	by	an	international	team	led	by	SLAC
and	Stanford	scientists	has	uncovered	a	new,	unpredicted	behavior	in	a	copper	oxide	material	that	becomes	superconducting	—	conducting	electricity	without	any	loss	—	at	relatively	high	temperatures.This	new	phenomenon	—	an	unforeseen	collective	motion	of	electric	charges	coursing	through	the	material	—	presents	a	challenge	to	scientists
seeking	to	understand	its	origin	and	connection	with	high-temperature	superconductivity.	Their	ultimate	goal	is	to	design	a	superconducting	material	that	works	at	room	temperature.	"Making	a	room-temperature	superconductor	would	save	the	world	enormous	amounts	of	energy,"	said	Thomas	Devereaux,	leader	of	the	research	team	and	director	of
the	Stanford	Institute	for	Materials	and	Energy	Sciences	(SIMES),	which	is	jointly	run	with	SLAC.	"But	to	do	that	we	must	understand	what's	happening	inside	the	materials	as	they	become	superconducting.	This	result	adds	a	new	piece	to	this	long-standing	puzzle."	The	results	were	published	19	October	in	Nature	Physics.			Read	the	full	article	on	the
SLAC	website.	Latest	news	from	Korea's	fusion	research	program	20	Oct	2014	In	the	latest	newsletter	published	by	Korea's	National	Fusion	Research	Institute	(NFRI),	read	how	the	KSTAR	tokamak	has	topped	10,000	plasma	generation	experiments	since	2009	and	how	tokamak	technologies	have	found	their	way	into	applications	in	the	food	and
defence	industries.	The	7th	issue	of	NFRI	News	is	available	here.	Russia	and	China	to	develop	hybrid	reactor	17	Oct	2014	Russia	is	developing	a	hybrid	nuclear	reactor	that	uses	both	nuclear	fusion	and	fission,	said	head	of	leading	nuclear	research	facility.	The	project	is	open	for	international	collaboration,	particularly	from	Chinese	scientists.	A
hybrid	nuclear	reactor	is	a	sort	of	stepping	stone	to	building	a	true	nuclear	fusion	reactor.	It	uses	a	fusion	reaction	as	a	source	of	neutrons	to	initiate	a	fission	reaction	in	a	'blanket'	of	traditional	nuclear	fuel.	The	approach	has	a	number	of	potential	benefits	in	terms	of	safety,	non-proliferation	and	cost	of	generated	energy,	and	Russia	is	developing
such	a	hybrid	reactor,	according	to	Mikhail	Kovalchuk,	director	of	the	Kurchatov	Research	Center.	"Today	we	have	started	the	realization	of	a	distinctively	new	project.	We	are	trying	to	combine	a	schematically	operational	nuclear	plant	reactor	with	a	'tokamak'	to	create	a	hybrid	reactor,"	he	told	RIA	Novosti,	referring	to	a	type	of	fusion	reactor
design.Photo:		Director	of	the	Kurchatov	Research	Center	Mikhail	Kovalchuk		Read	the	whole	story	on	the	Russia	Today	website	and	also	(in	Russian)	on	the	Newsland	website.	Manufacturing	for	acceleration	grid	power	supplies	has	started	in	India	17	Oct	2014	Manufacturing	is	underway	in	India	for	the	acceleration	grid	power	supplies	that	will	be
supplied	to	the	SPIDER	test	bed	in	Italy	as	well	as	to	ITER's	diagnostic	neutral	beam.	The	technical	specifications	for	both	acceleration	grid	power	supplies	are	similar	(system	rated	for	96	kVDC,	75	A).	The	SPIDER	test	bed	is	designed	to	finalize	the	development	of	the	ion	sources	required	for	the	ITER	neutral	beam	injectors	and	to	test	all	essential
aspects	of	the	diagnostic	neutral	beam	accelerator.	Following	the	Final	Design	Review	held	in	August	2013	for	the	acceleration	grid	power	supplies,	a	Manufacturing	Readiness	Review	was	conducted	early	this	year	at	the	Indian	Domestic	Agency	with	the	participation	of	the	ITER	Organization	and	ECIL,	the	Indian	manufacturer	responsible	for	the
fabrication	of	the	system	and	its	installation	at	the	SPIDER	test	bed	in	Padua,	Italy.	Major	components	of	the	acceleration	grid	power	supplies—60	kW	water-cooled	switched	power	supply	modules	and	2.8	MVA	oil-cooled	multi-secondary	transformers—are	presently	being	inspected	at	intermediate	stages	and	the	factory	acceptance	test	for	the	first
batch	is	scheduled	for	the	end	of	November	2014.	Discussions	are	also	being	held	with	local	support	agencies	for	SPIDER	site	works	with	coordination	assistance	from	the	Consorzio	RFX	team	in	Padua.	Dilshad	Sulaiman,	ITER	India	Three	hours	with	an	ITER	physicist	on	web	radio	15	Oct	2014	The	German	science	and	engineering	website	Tau
Omega	recently	featured	a	three-hour	audio	interview	of	ITER	physicist	Richard	Pitts.	The	program	focuses	on	the	physics	and	the	engineering	challenges	of	ITER,	but	also	addresses	some	of	the	unique	organizational	aspects	of	the	project.	General	Atomics	physicist	gets	top	fusion	award	15	Oct	2014	A	General	Atomics	physicist	has	won	one	of	the
most	prestigious	awards	in	fusion	energy	research,	it	was	announced	this	week	at	a	major	international	scientific	conference	in	Russia.	Dr.	Philip	Snyder,	who	works	in	General	Atomics'	San	Diego	headquarters,	received	the	2014	International	Atomic	Energy	Agency	(IAEA)	Nuclear	Fusion	Prize.	The	award	was	announced	at	the	biennial	conference
during	the	opening	ceremony	of	the	25th	IAEA	Fusion	Energy	Conference	being	held	13-18	October	in	St.	Petersburg.	Dr.	Snyder	won	the	prize	for	his	published	scientific	paper	judged	to	provide	the	most	impact	in	nuclear	fusion	over	the	last	two	years.	Dr.	Snyder	has	spent	the	last	15	years	working	in	fusion	research	at	General	Atomics,	where	he
serves	as	Director	of	Theory	and	Computational	Science	for	the	Energy	and	Advanced	Concepts	Group.Read	more	on	the	Energy	Industry	Today	website.	World's	largest	fusion	conference	opens	in	St.	Petersburg	13	Oct	2014	The	25th	IAEA	Fusion	Energy	Conference	(FEC	2014)	will	be	held	from	13	to	18	October	2014	in	Saint	Petersburg,	the
Russian	Federation.	The	event,	hosted	by	the	Government	of	the	Russian	Federation	through	the	Rosatom	Nuclear	Energy	State	Corporation,	provides	a	forum	for	the	discussion	of	key	physics	and	technology	issues	as	well	as	innovative	concepts	of	direct	relevance	to	fusion	as	a	source	of	nuclear	energy.	The	Conference	is	the	world's	largest
conference	in	the	field	of	nuclear	fusion.	Thematic	sessions	on	topics	such	as	fusion	engineering,	fusion	nuclear	physics	and	technology,	innovative	confinement	concepts	and	more	will	be	held	as	part	of	the	Conference,	which	also	includes	the	awarding	of	a	Nuclear	Fusion	Prize	for	outstanding	achievements	in	nuclear	fusion.	The	IAEA	hosts	an
International	Conference	on	Nuclear	Fusion	Energy	every	second	year.	More	information	is	available	at	the	conference	website.	Sandia's	Z	machine	makes	progress	toward	nuclear	fusion	13	Oct	2014	Scientists	are	reporting	a	significant	advance	in	the	quest	to	develop	an	alternative	approach	to	nuclear	fusion.	Researchers	at	Sandia	National
Laboratories	in	Albuquerque,	New	Mexico,	using	the	lab's	Z	machine,	a	colossal	electric	pulse	generator	capable	of	producing	currents	of	tens	of	millions	of	amperes,	say	they	have	detected	significant	numbers	of	neutrons—byproducts	of	fusion	reactions—coming	from	the	experiment.	This,	they	say,	demonstrates	the	viability	of	their	approach	and
marks	progress	toward	the	ultimate	goal	of	producing	more	energy	than	the	fusion	device	takes	in.	Read	more	on	Science	web	site.	Latest	"Fusion	in	Europe"	is	out	13	Oct	2014	The	autumn	issue	of	Fusion	in	Europe	is	available	for	download	at	this	link.	The	20-page	issue	covers	the	recent	launch	of	EUROfusion	(the	European	Consortium	for	the
Development	of	Fusion	Energy),	preparations	for	the	initial	plasma	experiments	on	the	Wendelstein	7-X	stellarator	(scheduled	next	year),	and	news	from	the	control	rooms	of	the	JET	and	ASDEX	Upgrade	tokamaks.	Fusion	in	Europe	is	published	three	times	per	year.	EFDA	becomes	EUROfusion	10	Oct	2014	On	9	October	2014	the	European
Commission	officially	launched	the	European	Consortium	for	the	Development	of	Fusion	Energy,	EUROfusion	for	short.	EUROfusion	manages	the	European	fusion	research	activities	on	behalf	of	Euratom,	which	awards	the	appropriate	grant	to	the	consortium.	The	new	consortium	agreement	will	substitute	the	fourteen	year-old	European	Fusion
Development	Agreement	(EFDA),	as	well	as	29	bilateral	Association	agreements	between	the	Commission	and	research	institutions	in	27	countries.	The	Grant	Agreement	(contract)	provides	EUR	424	million	in	funding	from	the	Euratom	Horizon	2020	programme	2014-18	and	the	same	amount	from	Member	States,	adding	up	to	an	overall	budget	of
EUR	850	million	for	5	years.	The	launch	of	EUROfusion	was	celebrated	with	Europe's	fusion	research	community	in	the	heart	of	the	European	Quarter,	the	Solvay	Library.	Read	the	full	report	on	the	new	EUROfusion	website	here.	Divertor	cassette	replaced	by	remote	control	at	VTT	Finland	07	Oct	2014	VTT	Technical	Research	Centre	of	Finland	has
reached	an	important	objective	in	the	development	of	ITER	fusion	reactor	remote	control,	when	the	divertor	cassette	was	replaced	for	the	first	time	using	remote	control	in	the	research	facility	for	remote	controlled	maintenance.	This	operation	is	one	of	the	most	demanding	measures	in	the	forthcoming	ITER	fusion	reactor,	the	construction	of	which	is
proceeding	rapidly	in	Cadarache,	Southern	France.	The	requirements	for	the	technologies	used	in	ITER,	are	high,	since	they	are	used	to	control	the	fusion	plasma	burning	at	a	temperature	of	hundred	million	degrees	centigrade.	Once	the	ITER	comes	into	use,	its	core	is	activated	when	bombed	by	neutrons.	Therefore,	all	maintenance,	inspection	and
repair	measures	are	performed	using	remote	operation.Located	in	the	lower	part	of	the	ITER	reactor	chamber,	the	54	cassettes	of	the	reactor	component,	or	the	divertor,	measuring	3.4	m	x	2.3	m	x	0.6	m	and	weighing	approximately	10	tonnes	each,	need	to	be	handled	at	tolerances	of	a	few	millimetres.	The	divertor	cassette	is	like	a	giant	ashtray,	into
which	the	hot	ashes	and	impurities	settle.	Read	more	on	the	PhysOrg	website.	F4E	business	forum	announced	06	Oct	2014	The	European	Domestic	Agency	for	ITER,	Fusion	for	Energy	(F4E),	is	organizing	a	major	business	event	from	10	to	12	June	2015.	The	Fusion	for	Energy	Forum	is	designed	as	a	networking	event,	aiming	to	bring
together	industry	representatives,	SMEs,	European	fusion	laboratories	and	policy	makers	around	ITER	business	opportunities.	Participants	will	have	access	to	the	latest	information	regarding	Europe's	procurement	strategies,	the	opportunity	to	meet	with	F4E	procurement	staff	and	the	possiblity	of	creating	ties	through	business	to	business	(B2B)
sessions.	All	information	on	the	Fusion	for	Energy	Forum	is	centralized	on	the	event	website.	WEST	Newsletter	#6	is	out	06	Oct	2014	The	Institute	for	Magnetic	Fusion	Research,	ITER's	neighbour	in	Saint	Paul-lez-Durance,	has	published	issue	#6	of	the	WEST	newsletter.	The	issue	features	a	report	on	the	1st	international	WEST	workshop	held	in	Aix-
en-Provence	on	30	June-2	July	and	several	articles	documenting	the	project's	progress.	WEST	stands	for	(W	Environment	in	Steady-state	Tokamak),	where	"W"	is	the	chemical	symbol	of	tungsten.	Read	WEST	Newsletter	#6	here.	New	European	innovation	award	goes	to	KIT	researchers	03	Oct	2014	German	researchers	Christian	Day	and	Thomas
Giegerich	from	the	Karlsruhe	Institute	of	Technology	(KIT)	are	the	first	recipients	of	the	European	Prize	for	Innovation	in	Fusion	Research	launched	by	the	European	Commission.	The	prize—a	new	funding	instrument	introduced	by	the	Horizon	2020	Program—rewards	excellence	in	innovation	in	the	fusion	research	program	as	well	as	the	quality	of
the	researchers	and	industries	involved.The	winners	were	announced	on	Tuesday	30	September	during	the	28th	Symposium	on	Fusion	Technology	(SOFT)	in	San	Sebastian,	Spain.	The	winning	innovation—called	KALPUREX	(short	for:	Karlsruhe	liquid	metal	based	pumping	process	for	fusion	reactor	exhaust	gases)—is	a	novel	fuel	cycle	concept	for
DEMO	and	future	fusion	power	plants.	While	ITER	will	rely	on	a	cryogenic	pumping	and	gas	separation	system,	the	gas	throughput	within	a	fusion	power	plant	is	expected	to	be	many	factors	higher.	Increasing	the	cryogenic	pumping	and	separating	capacities	would	require	even	larger	and	more	expensive	cryogenic	facilities,	clearly	impacting	plant
investment	and	operational	costs.	The	KALPUREX	design	concept	proposes	non-cryogenic	vacuum	pumping,	based	on	continuous	operation	(important	to	limiting	fuel	build-up	in	the	machine)	and	gas	separation	close	to	the	torus	vessel	(allowing	a	direct	shortcut	between	the	pumping	and	the	fuelling	systems).	Tests	have	been	performed	at	KIT	on
vacuum	pumps	capable	of	performing	continually	and	three	technologies	were	identified—a	metal	foil	pump,	a	vapor	diffusion	pump	and	a	modified	liquid	ring	pump	(much	used	in	the	chemical	industry).	A	patent	has	been	filed	for	the	KALPUREX	process,	which	is	expected	to	be	of	high	interest	to	European	industry.	For	more	information	on	the
KALPUREX	design,	please	contact	Christian	Day	directly	at	christian.day@kit.edu.	--Pictured:	Christian	Day	and	Thomas	Giegerich	from	KIT	European	Commission	launches	EUROfusion	01	Oct	2014	On	9	October	2014	the	European	Commission	invites	the	fusion	community	into	the	heart	of	the	European	Quarter,	the	Solvay	Library,	to	officially
launch	the	European	Consortium	for	the	Development	of	Fusion	Energy,	EUROfusion	for	short.	The	new	consortium	agreement	will	substitute	the	fourteen	year-old	European	Fusion	Development	Agreement	(EFDA),	as	well	as	29	bilateral	Association	agreements	between	the	Commission	and	research	institutions	in	27	countries.	The	formation	of
EUROfusion	marks	a	big	step	forward	for	Europe's	quest	to	develop	fusion	power	as	a	climate-friendly	energy	source	that	will	contribute	to	meet	a	growing	global	energy	demand.	The	EUROfusion	Consortium	enables	Europe's	national	laboratories	to	pool	their	resources	even	more	efficiently	—	a	measure	which	became	necessary	to	meet	the
challenge	of	increasingly	complex	and	large-scale	projects	such	as	ITER	and	DEMO.	The	preparation	for	such	a	joint	fusion	programme	started	in	2012.	All	EU	research	laboratories	jointly	drafted	a	detailed	goal-oriented	programme	to	realise	fusion	energy	by	2050.	This	programme,	known	as	the	'Roadmap	to	the	Realisation	of	Fusion	Electricity'
outlines	the	most	efficient	path	to	fusion	power.	By	the	end	of	that	year	it	was	endorsed	by	all	parties.	The	roadmap	has	two	main	aims:	Preparing	for	ITER	experiments	in	order	to	ensure	that	Europe	makes	best	possible	use	of	ITER	and	to	develop	concepts	for	a	fusion	power	demonstration	plant	DEMO.	The	necessary	research	towards	reaching
these	aims	is	carried	out	by	universities	and	research	centres	within	the	current	European	Framework	Programme	Horizon	2020.	More	than	before	does	the	programme	involve	industries	in	the	process	of	designing	components	and	finding	technical	solutions.	Through	EUROfusion,	the	European	fusion	research	programme	will	have	direct	access	to
various	European	experiments	that	are	relevant	to	fulfil	roadmap	missions.	The	world's	largest	magnetic	fusion	experiment,	the	Joint	European	Torus	(JET)	in	Culham,	UK,	will	continue	to	be	exploited	by	EUROfusion	until	2018.	JET,	often	nicknamed	"Little	ITER",	has	already	been	paving	the	way	for	ITER	and	continues	to	align	its	scientific
programme	to	ITER	needs.	The	Solvay	library	is	the	ideal	venue	for	the	launch	of	EUROfusion:	inaugurated	in	1902	its	architecture	accommodated	new	ways	of	academic	teaching.	The	new	architecture	of	EUROfusion	strengthens	Europe's	leading	position	in	fusion	research	by	integrating	a	strong	central	programming.	Article	orginally	posted	on	the
EFDA	website.	Headquarters	extension	handed	over	to	ITER	01	Oct	2014	The	extension	to	the	ITER	Headquarters	to	the	ITER	Organization	was	handed	over	on	30	September	in	a	ceremony	during	which	Tim	Watson,	head	of	the	Buildings	and	Site	Infrastructure	Directorate,	accepted	the	building	from	the	contractor	Travaux	du	Midi.	The	3,500-
square-metre	extension	(5	storeys	high,	35	metres	long)	will	share	the	same	architectural	features	as	the	existing	building.	It	will	accomodate	some	350	ITER	staff	and	contractors		presently	hosted	in	buildings	one	kilometre	away.	Moving	will	be	organized	in	stages	from	October	to	December	2014.	From	left	to	right:	Tim	Watson,	head	of	the	ITER
Buildings	&	Site	Directorate;	architect	Tillman	Reichert	(Ricciotti	Architects);	and	Pierre	Bisagno	of	Les	Travaux	du	Midi.	Physicists	use	supercomputer	to	gain	insight	into	plasma	dynamics	01	Oct	2014	Studying	the	intricacies	and	mysteries	of	the	sun	is	physicist	Wendell	Horton	life's	work.	A	widely	known	authority	on	plasma	physics,	his	study	of
the	high	temperature	gases	on	the	sun,	or	plasma,	consistently	leads	him	around	the	world	to	work	on	a	diverse	range	of	projects	that	have	great	impact.Fusion	energy	is	one	such	key	scientific	issue	that	Horton	is	investigating	and	one	that	has	intrigued	researchers	for	decades.	...	It's	no	secret	that	the	demand	for	energy	around	the	world	is
outpacing	the	supply.	Fusion	energy	has	tremendous	potential,	however,	harnessing	the	power	of	the	sun	for	this	burgeoning	energy	source	requires	extensive	work.	Through	the	Institute	for	Fusion	Studies	at	The	University	of	Texas	at	Austin,	Horton	collaborates	with	researchers	at	ITER,	a	fusion	lab	in	France	and	the	National	Institute	for	Fusion
Science	in	Japan	to	address	these	challenges.	At	ITER,	Horton	is	working	with	researchers	to	build	the	world's	largest	tokamak—the	device	that	is	leading	the	way	to	produce	fusion	energy	in	the	laboratory.	...	Perfecting	the	design	of	the	tokamak	is	essential	to	producing	fusion	energy	and	since	it	is	not	fully	developed,	Horton	performs
supercomputer	simulations	on	the	Stampede	supercomputer	at	the	Texas	Advanced	Computing	Center	(TACC)	to	model	plasma	flow	and	turbulence	inside	the	device.	"Simulations	give	us	information	about	plasma	in	three	dimensions	and	in	time,	so	that	we	are	able	to	see	details	beyond	what	we	would	get	with	analytic	theory	and	probes	and	high-
tech	diagnostic	measurements,"	Horton	said	Read	more	at	PhysOrg.			28th	Symposium	on	Fusion	Technology	(SOFT	2014)	opens	30	Sep	2014	The	leading	event	worldwide	for	the	exchange	information	on	the	design,	construction	and	operation	of	fusion	experiments—and	on	the	technology	for	present	fusion	machines	and	future	power	plants—got	off
to	a	start	on	Monday	29	September	in	San	Sebastián,	Spain.	In	front	of	the	800	scientists,	engineers,	developers,	manufacturers	and	students	taking	part	in	the	week-long	event,	ITER	Director-General	Osamu	Motojima	presented	the	"Progress	and	planning	of	ITER"	in	one	of	the	first	introductory	sessions.	The	symposium,	organized	by	the	Spanish
Research	Centre	for	Energy,	Environment	and	Technology	(CIEMAT),	continues	through	Friday	3	October	with	oral	and	poster	presentations,	industrial	and	R&D	exhibitions,	and	an	ITER	Industrial	Infoday	on	Tuesday	30	September.	CERN:	60	years	of	peaceful	collaboration	for	science	30	Sep	2014	On	Monday	29	September,	the	European
Organization	for	Nuclear	Research,	CERN,	celebrated	its	60th	anniversary	with	an	event	attended	by	delegations	from	35	countries.	Founded	in	1954,	CERN's	origins	can	be	traced	back	to	the	aftermath	of	the	Second	World	War,	when	a	small	group	of	visionary	scientists	and	public	administrators	on	both	sides	of	the	Atlantic	identified	fundamental
research	as	a	potential	vehicle	to	rebuild	the	continent	and	to	foster	peace	in	a	troubled	region.	Today,	CERN	is	the	largest	particle	physics	laboratory	in	the	world	and	a	prime	example	of	international	collaboration,	bringing	together	scientists	representing	almost	100	nationalities.	A	full	report	and	videos	are	available	on	the	CERN	website.	The
CERN-ITER	collaboration	29	Sep	2014	In	November	2006,	the	last	LHC	dipole	and	quadrupole	cold	masses	arrived	at	CERN,	signalling	the	end	of	the	industrial	construction	of	the	major	components	of	the	new	27-km	particle	collider	(CERN	Courier	October	2006	p28	and	January/February	2007	p25).	The	LHC	then	entered	the	installation	and	the
commissioning	phases.	In	the	same	month,	at	the	Elysée	Palace	in	Paris,	the	ITER	Agreement	was	signed	by	seven	parties:	China,	the	EU,	India,	Japan,	Korea,	Russia	and	the	US.	The	Agreement's	ratification	in	October	of	the	following	year	marked	the	start	of	a	new	mega-science	project	—	ITER	...	that	in	many	respects	is	the	heir	of	the	LHC.	Both
machines	are	based	on,	for	example,	a	huge	superconducting	magnet	system,	large	cryogenic	plants	of	unmatched	power,	a	large	volume	of	ultra-high	vacuum,	a	complex	electrical	powering	system,	sophisticated	interlock	and	protection	systems,	high-technology	devices	and	work	in	highly	radioactive	environments.	Read	more	on	the	CERN	website.
Helium	3:	How	it	all	began	29	Sep	2014	The	University	of	Wisconsin	Fusion	Technology	Institute,	founded	in	1971,	has	been	a	leader	in	fusion	and	plasma	physics	research,	with	a	broad	range	of	basic	science,	engineering,	and	applications	programs.	The	Institute	has	done	pioneering	experimental	work	using	advanced	helium-3	fuel	to	produce	fusion
energy.	Dr.	Kulcinski	is	the	Director	of	the	Institute,	Associate	Dean	for	Research	in	the	College	of	Engineering,	and	Grainger	Professor	of	Nuclear	Engineering.	He	has	led	a	scientific	team	which	has	doggedly	pursued,	and	tirelessly	promoted,	research	into	the	advanced	fusion	fuels,	such	as	helium-3,	which	will	create	the	energy	for	the	future.Read
more	in	the	Executive	Intelligence	Review	Entering	the	Low	Carbon	Age	24	Sep	2014	For	its	fourth	edition,	the	Low	Carbon	Earth	Summit	confirmed	its	role	as	a	major	annual	event	attracting	an	international	audience	concerned	by—and	involved	in—the	issue	of	sustainable	development.	About	1,000	participants	from	all	over	the	world,	two	Nobel
Laureates,	and	a	hundred	of	presenters	were	present	from	21	to	23	September	in	Qingdao,	China;	from	a	quantitative	point	of	view	the	event	was	clearly	successful.	And	from	a	qualitative	point	of	view	as	well,	as	the	conference	convincingly	showed	that	we	have	entered	a	new	age.	Many	examples	of	technological	developments	were	presented	that
result	or	will	result	in	a	net	decrease	in	carbon	emissions.	The	diversity	of	low-carbon	initiatives	around	the	world	is	absolutely	impressive.	Adaptation	and	mitigation	of	climate	change	are	now	embedded	at	all	levels	at	the	society	(technology,	law,	education)	and	in	all	countries.	In	Australia,	for	example,	the	government	has	begun	approaching
groups	that	will	be	affected	by	the	rise	in	ocean	level	to	explore	the	possible	actions.	In	China,	Oxfam	is	conducting	pilot	projects	in	rural	areas	in	order	to	evaluate	the	resilience	of	the	food	system	and	the	vulnerability	of	the	poorest	to	climate	change.	Legislation	and	law	also	need	to	be	adapted.	Studies	conducted	in	several	countries	by	the	Swedish
lawyer	Peter	Lohmander	show	that	forests	can	be	exploited	in	a	sustainable	way	provided	that	regulations	are	modified.	Many	initiatives	have	been	taken	across	all	countries	in	educating	people	and	raising	public	awareness.	Hence	the	diversity	of	the	participant's	profiles:	there	are	not	many	conferences	today	where	you	can	find	at	the	same	table	a
lawyer,	an	economist,	a	farmer,	a	physicist	and	an	entrepreneur.	Against	this	backdrop,	I	presented	ITER	as	a	genuine	disruptive	and	innovative	technology	that	is	likely	to	change	the	course	of	our	civilization.	As	the	world's	most	populated	country	and	a	key	economic	actor,	China	was	obviously	the	focus	of	many	discussions.	During	the	opening
session	two	Nobel	Prize	winners	in	economics,	Edward	Prescott	(2004)	and	Sir	Christopher	Pissarides	(2010),	showed	that	the	future	of	the	Chinese	"economic	miracle"	will	depend	on	the	government's	capacity	of	reforming	the	country's	economic	institutions	and	significantly	deregulating	its	services	industry.	In	this	respect,	said	Sir	Christopher,
China	has	a	historical	opportunity	"not	make	the	same	mistake	as	many	European	countries."	The	2010	Nobel	Prize	winner	added	that	he	saw	"China's	opportunities	in	the	globalized	world	as	high	technology	manufacturing.	Its	research	system	is	now	mature	enough	to	really	start	innovating."-Michel	Claessens,	head	of	ITER	Communication	&
External	Relations	Second	delivery	of	components	to	ITER	24	Sep	2014	On	18	September,	three	trucks	arrived	from	Italy	loaded	with	equipment	for	ITER's	Steady	State	Electrical	Network	(SSEN).	The	high	voltage	disconnectors	and	earthing	switches	were	procured	by	the	Princeton	Plasma	Physics	Laboratory	(PPPL),	which	serves	as	the	SSEN
engineering	support	subcontractor	to	the	US	Domestic	Agency,	and	manufactured	by	the	Italian	branch	of	Alstom.	US	plans	for	future	of	fusion	research	23	Sep	2014	As	the	international	ITER	project	to	develop	an	experimental	nuclear	fusion	reactor	eats	into	research	budgets	around	the	world,	an	advisory	panel	to	the	US	Department	of	Energy
recommends	mothballing	at	least	one	of	three	major	experiments	and	focusing	on	research	necessary	to	bring	ITER	online.	The	Fusion	Energy	Sciences	Advisory	Committee	(FESAC)	released	its	report	on	22	September	at	a	meeting	in	Gaithersburg,	Maryland.	The	document	outlines	a	10-year	plan	for	US	nuclear	fusion	research	for	various	budget
scenarios,	the	most	optimistic	of	which	calls	for	"modest	growth".	Nuclear	fusion	offers	the	potential	for	producing	practically	limitless	energy	by	smashing	heavy	atoms	of	hydrogen	into	helium	inside	a	burning	100-million-kelvin	plasma	and	capturing	the	energy	released	by	the	reaction	—	but	scientific	and	engineering	challenges	remain.	The	report
says	the	US	should	focus	research	initiatives	on	the	biggest	impediments	to	ITER's	donut-like	design,	called	a	tokamak	—	how	to	control	the	writhing	plasma	at	the	reactor's	core,	and	understanding	how	it	interacts	with	surrounding	material	in	order	to	engineer	walls	that	can	maintain	the	reaction.	Read	more	on	Nature	web	site.	Sandia	magnetized
fusion	technique	produces	significant	results	23	Sep	2014	Researchers	at	Sandia	National	Laboratories'	Z	machine	have	produced	a	significant	output	of	fusion	neutrons,	using	a	method	fully	functioning	for	only	little	more	than	a	year.	[...]The	experimental	work	is	described	in	a	paper	to	be	published	in	the	Sept.	24	Physical	Review	Letters	online.	A
theoretical	PRL	paper	to	be	published	on	the	same	date	helps	explain	why	the	experimental	method	worked.	The	combined	work	demonstrates	the	viability	of	the	novel	approach.	"We	are	committed	to	shaking	this	[fusion]	tree	until	either	we	get	some	good	apples	or	a	branch	falls	down	and	hits	us	on	the	head,"	said	Sandia	senior	manager	Dan
Sinars.	He	expects	the	project,	dubbed	MagLIF	for	magnetized	liner	inertial	fusion,	will	be	"a	key	piece	of	Sandia's	submission	for	a	July	2015	National	Nuclear	Security	Administration	review	of	the	national	Inertial	Confinement	Fusion	Program."	Inertial	confinement	fusion	creates	nanosecond	bursts	of	neutrons,	ideal	for	creating	data	to	plug	into
supercomputer	codes	that	test	the	safety,	security	and	effectiveness	of	the	U.S.	nuclear	stockpile.	The	method	could	be	useful	as	an	energy	source	down	the	road	if	the	individual	fusion	pulses	can	be	sequenced	like	an	automobile's	cylinders	firing.	Read	more	on	Sandia	National	Laboratories	web	site.	Cryostat	Workshop	ready	for	equipment	19	Sep
2014	On	8-9	September	the	final	acceptance	meeting	was	held	for	the	Cryostat	Workshop.	This	5,500-square-metre	building	will	be	the	theatre	for	the	assembly	of	the	four	main	cryostat	sections	from	54	smaller	segments	manufactured	in	India.	As	the	contractor	chosen	by	the	Indian	Domestic	Agency	for	the	construction	and	assembly	of	the	ITER
cryostat,	Larsen	&	Toubro	Limited	is	also	in	charge	of	the	on-site	cryostat	worksite.	The	company	awarded	the	construction	contract	to	the	French	company	SPIE	Batignolles	TPCI,	who	began	work	just	over	a	year	ago,	in	June	2013.	"Larsen	&	Toubro	(L&T)	takes	pride	in	having	completed	the	temporary	workshop	before	the	contractual	delivery
date,"	a	company	statement	read.	"This	was	possible	due	to	the	positive	and	collaborative	efforts	by	all	of	the	teams	involved:	SPIE	Batignolles	TPCI,	Danieli	(crane	contractor),	Currie	&	Brown	(engineering),	Apave	(health	and	safety	protection),	ITER	India	and	the	ITER	Organization.	Larsen	&	Toubro	is	thankful	to	all	of	these	teams	for	their	role	in
achieving	this	feat."	PPPL	provides	insight	to	how	magnetic	reconnection	energizes	plasma	particles	18	Sep	2014	The	process	of	magnetic	field	line	reconnection,	in	which	the	magnetic	field	lines	in	a	plasma	snap	apart	and	violently	reconnect,	transforms	magnetic	field	energy	into	particle	energy.	Little	was	known	about	this	phenomenon	that	is
known	most	prominently	in	the	form	of	solar	flares	on	the	surface	of	the	sun.	The	subsequent	geomagnetic	storms	on	earth	have	demonstrated	how	much	energy	can	be	released	by	magnetic	reconnection.	In	the	research	conducted	on	the	Magnetic	Reconnection	Experiment	(MRX)	at	PPPL,	scientists	measured	experimentally	the	amount	of	magnetic
energy	that	turns	into	particle	energy.	They	showed	that	reconnection	converts	about	50	percent	of	the	magnetic	energy	in	the	plasma,	with	one-third	of	the	conversion	heating	the	electrons	and	two-thirds	accelerating	the	ions.	The	findings	also	suggested	the	process	by	which	the	energy	conversion	occurs.	According	to	the	researchers,	reconnection
first	propels	and	energizes	the	electrons,	which	creates	an	electrically	charged	field	that	becomes	the	primary	energy	source	for	the	ions.	Read	more	on	the	FuseNet	and	News	at	Princeton	websites.	Cosmic	hybrid	18	Sep	2014	A	weird	type	of	'hybrid'	star	has	been	discovered	nearly	40	years	since	it	was	first	theorized	—	but	until	now	has	been
curiously	difficult	to	find.In	1975,	renowned	astrophysicists	Kip	Thorne,	of	the	California	Institute	of	Technology	(Caltech)	in	Pasadena,	Calif.,	and	Anna	Żytkow,	of	the	University	of	Cambridge,	UK,	assembled	a	theory	on	how	a	large	dying	star	could	swallow	its	neutron	star	binary	partner,	thus	becoming	a	very	rare	type	of	stellar	hybrid,	nicknamed	a
Thorne-Żytkow	object	(or	TŻO).	The	neutron	star	—	a	dense	husk	of	degenerate	matter	that	was	once	a	massive	star	long	since	gone	supernova	—	would	spiral	into	the	red	supergiant's	core,	interrupting	normal	fusion	processes.	Read	more	here.	Access	the	scientific	article	here	Wendelstein	7-X	on	track	for	first	plasma	in	2015	16	Sep	2014	After	a
decade	of	construction,	the	Wendelstein	7-X	experiment	(W7-X)	is	now	its	commissioning	phase.	Work	is	underway	to	install	plasma-facing	components	and	some	of	the	in-components	of	the	diagnostics.	A	first,	three-month	operation	period	is	planned	in	2015.	Find	out	all	the	detail	of	the	first	plasmas	planned	in	the	latest	issue	of	the	Wendelstein	7-X
newsletter	here.			ITER's	Arnaud	Devred	receives	IEEE	award	15	Sep	2014	On	11	August,	during	the	opening	session	of	this	year's	Applied	Superconductivity	Conference	in	Charlotte,	North	Carolina	(US),	ITER's	Arnaud	Devred	received	the	IEEE	award	"for	continuing	and	significant	contributions	in	the	field	of	applied	superconductivity."	"I	am
indebted	to	many	people,	who	have	inspired	me	and	made	me	the	person	I	am	today,"	said	the	head	of	the	ITER	Superconductor	Systems	&	Auxiliaries	Section	in	his	acceptance	speech.	"One	of	my	greatest	privileges—and	rewards—is	that	throughout	my	carrier	I	have	been	able	to	meet	and	work	with	great	people.	First	in	Europe,	then	in	the	US	and
Japan,	and	now	from	all	around	the	world.	Therefore,	I	would	like	to	share	this	award	with	my	numerous	collaborators	in	China,	Europe,	Japan,	Korea,	Russia	and	the	United	States,	and,	in	these	times	of	heightened	political	tensions,	it	is	my	wish	that	we	can	keep	working	together	in	the	same	open	and	peaceful	manner—our	little	contribution	to
making	the	world	a	better	place	to	be."	Latest	ITER	Games	draw	close	to	250	competitors	15	Sep	2014	Last	Saturday	13	September,	the	fourth	edition	of	the	ITER	Games	attracted	a	crowd	of	close	to	250	competitors	and	their	supporters	for	an	all-day	sports	event	including	football	and	tennis	competitions,	a	cross-country	run,	a	kayak	race	and	a
petanque	tournament.	For	the	participants—people	working	for	the	ITER	Project,	club	members	from	the	local	sports	associations,	and	their	families—this	was	another	opportunity	to	meet,	compete	and	share	...	all	ways	to	strengthen	ties	between	ITER	and	its	environment.	(Photo	AIF-AP)	FuseNet	PhD	Event	in	November	15	Sep	2014	This
year's	FuseNet	PhD	Event	will	take	place	on	18—20	November	in	Lisbon,	Portugal.	Organized	by	the	University	of	Lisbon	under	the	umbrella	of	the	FuseNet	Association	and	with	the	financial	support	of	EUROfusion,	the	PhD	Event	brings	together	PhD	students	working	in	the	field	of	fusion	science	and	engineering.	The	aim	of	the	event	is	to	enable
students	to	disseminate	their	research,	develop	a	network	of	contacts	and	learn	from	each	other's	experiences.The	Event	is	open	to	all	PhD	students	involved	with	research	in	nuclear	fusion	research	and	who	are	registered	at	a	European	university	or	a	FuseNet	member	university.	The	deadline	for	applications	is	15	October	2014	(financial	support	is
available).	More	information	on	the	event	and	the	application	procedure	can	be	found	on	the	FuseNet	website.		Read	the	latest	news	from	the	IPFN	fusion	institute	in	Portugal	11	Sep	2014	The	latest	newsletter	from	the	IPFN	Institute	in	Portugal	(Instituto	de	Plasmas	e	Fusão	Nuclear)	is	available	here.	World's	largest	metals	research	consortium	to	be
established	with	EUR	1bn	funding	11	Sep	2014	The	world's	largest	research	consortium	in	the	field	of	metals	research	and	manufacturing	is	to	be	created	by	European	industry	in	the	form	of	Metallurgy	Europe.	The	R&D	program	has	recently	been	selected	as	a	new	Eureka	Cluster	and	will	bring	together	over	170	companies	and	laboratories	from
across	20	countries.	Funding	for	the	project	has	been	stated	as	EUR	1	billion	over	seven	years.	The	European	Powder	Metallurgy	Association	and	a	number	of	other	European	organizations	such	as	the	European	Space	Agency	(ESA),	European	Synchrotron	Radiation	Facility,	the	Institut	Laue-Langevin	and	the	Culham	Centre	for	Fusion	Energy	are
reported	to	be	providing	their	expertise	and	innovation	to	this	initiative.	Read	more	on	the	Powder	Metallurgy	Review	website.	Hutch	Neilson	in	Germany	to	pave	way	for	US	participation	in	Wendelstein	7-X	10	Sep	2014	Hutch	Neilson,	Princeton	Plasma	Physics	Laboratory's	(PPPL's)	head	of	Advanced	Projects,	is	saying	"auf	wiedersehen"	to	the	lab
for	the	next	nine	months	as	he	travels	to	Greifswald,	Germany,	where	he	will	be	paving	the	way	for	future	US	researchers	to	participate	on	the	Wendelstein	7-X	(W7-X)	program	as	the	experiment	begins	preparing	for	operations	next	year.	David	Gates,	a	principal	research	physicist	and	the	stellarator	physics	leader	at	PPPL,	will	be	serving	as	Interim
Head	of	Advanced	Projects	in	Neilson's	absence.	Neilson's	new	position	comes	after	the	US	Department	of	Energy	and	the	European	Atomic	Energy	Commission	signed	an	agreement	in	June	establishing	a	long-term	partnership	with	the	Max	Planck	Institute	for	Plasma	Physics	(IPP)	and	PPPL,	Oak	Ridge	National	Laboratory	and	Los	Alamos	National
Laboratory.	The	agreement	names	PPPL	as	the	lead	institute	for	the	US	collaboration	on	the	W7-X.Read	more	on	the	PPPL	website.	Monster	Machines:	What	the	future	of	nuclear	fusion	research	looked	like	in	1962	09	Sep	2014	At	the	onset	of	the	atomic	age,	governments	on	both	sides	of	the	iron	curtain	sought	to	harness	the	power	of	nuclear	fusion.
Researchers	at	the	Princeton	Plasma	Physics	Laboratory	in	New	Jersey	stood	at	the	forefront	of	the	American	effort	when,	in	1953,	they	began	using	Stellarators	—	one	of	the	earliest	controlled	fusion	systems.Early	fusion	research	in	the	western	world	nearly	immediately	split	into	two	halves	after	the	end	of	WWII,	with	one	subset	of	researchers
observing	super-compressed	fusion	materials	at	very	short	timescales,	the	others	—	including	Dr.	Lyman	Spitzer,	chair	of	the	Department	of	Astronomy	at	Princeton	University	—	observing	these	materials	at	a	lower	compression	for	longer	times.	Spitzer's	invention	served	this	purpose	wonderfully.	The	Stellarator	that	Spitzer	invented	in	1950	is
designed	to	hold	superheated,	electrically-charged	plasma	—	a	most	vital	and	basic	component	of	nuclear	fusion	research	—	within	a	designated	field	using	electromagnetic	currents.	Read	more	on	the	Gizmodo	web	site.	Ed	Moses	appointed	president	of	the	Giant	Magellan	Telescope	Organization	04	Sep	2014	Ed	Moses,	a	longtime	scientific	leader	at
Lawrence	Livermore	National	Laboratory,	has	been	appointed	by	the	Giant	Magellan	Telescope	Organization	(GMTO)	as	president	of	their	organization,	effective	2	October	2014.	"Ed	is	ideally	positioned	and	qualified	for	this	scientific	leadership	role,"	Goldstein	said.	"He	is	an	expert	in	laser	science,	optical	systems,	technology	development,	systems
engineering	and	project	leadership	and	management.	Ed	has	played	key	roles	in	major	LLNL	programs	over	the	last	35	years	including	Atomic	Vapor	Laser	Isotope	Separation,	Peregrine,	the	National	Ignition	Facility	and	the	National	Ignition	Campaign."	"He	also	was	responsible	for	building	several	major	science	and	DOD	work-for-other	programs,"
Goldstein	said.	"Ed	is	an	international	leader	in	fusion	energy	science	and	applications.	He	is	a	member	of	the	National	Academy	of	Engineering,	a	fellow	of	the	American	Association	for	the	Advancement	of	Science,	and	member	of	many	other	professional	societies,	and	a	winner	of	a	broad	spectrum	of	prestigious	awards."Source:	Lawrence	Livermore
National	Laboratory	Underground	experiment	confirms	what	powers	the	sun	03	Sep	2014	Scientists	have	long	believed	that	the	power	of	the	sun	comes	largely	from	the	fusion	of	protons	into	helium,	but	now	they	can	finally	prove	it.	An	international	team	of	researchers	using	a	detector	buried	deep	below	the	mountains	of	central	Italy	has	detected
neutrinos—ghostly	particles	that	interact	only	very	reluctantly	with	matter—streaming	from	the	heart	of	the	sun.	Other	solar	neutrinos	have	been	detected	before,	but	these	particular	ones	come	from	the	key	proton-proton	fusion	reaction	that	is	the	first	part	of	a	chain	of	reactions	that	provides	99%	of	the	sun's	power.The	results	also	show	that	the
sun	is	a	remarkably	steady	power	source.	Neutrinos	take	only	8	minutes	to	get	from	the	sun's	core	to	Earth,	so	the	rate	of	neutrino	production	that	the	team	detected	reflects	the	amount	of	heat	the	sun	is	producing	today.	It	just	so	happens	that	this	is	the	same	as	the	amount	of	energy	now	being	radiated	from	the	sun's	surface,	even	though	those
photons	have	taken	100,000	years	to	work	their	way	from	the	core	to	the	surface.	Hence,	the	sun's	energy	production	hasn't	changed	in	100	millennia.	"This	is	direct	proof	of	the	stability	of	the	sun	over	the	past	100,000	years	or	so,"	says	team	member	Andrea	Pocar	of	the	University	of	Massachusetts,	Amherst.	Read	more	on	Science	website	NSTX
fusion	reactor	at	Princeton	will	be	operational	again	after	$94	M	upgrade	03	Sep	2014	Tucked	away	from	major	roadways	and	nestled	amid	more	than	80	acres	of	forest	sits	a	massive	warehouse-like	building	where	inside,	a	device	that	can	produce	temperatures	hotter	than	the	sun	has	sat	cold	and	quiet	for	more	than	two	years.	But	the	wait	is	almost
over	for	the	nuclear	fusion	reactor	to	get	back	up	and	running	at	the	Princeton	Plasma	Physics	Laboratory.	"We're	very	excited	and	we're	all	anxious	to	turn	that	machine	back	on,"	said	Adam	Cohen,	deputy	director	for	operations	at	PPPL.	The	National	Spherical	Torus	Experiment	(NSTX)	has	been	shut	down	since	2012	as	it	underwent	a	$94	million
upgrade	that	will	make	it	what	officials	say	will	be	the	most	powerful	fusion	facility	of	its	kind	in	the	world.	It	is	expected	to	be	ready	for	operations	in	late	winter	or	early	spring,	Cohen	said.	[...]The	upgrade	(NSTX-U)	will	essentially	double	the	power	of	the	reactor	by	increasing	the	heat,	electrical	current	and	magnetic	field.	A	second	[device]	that
helps	heat	the	plasma	was	added,	and	the	center	magnet,	which	resembles	the	core	of	an	apple,	was	rebuilt	to	create	a	stronger	magnetic	field.	"We	may	reach	several	hundred	million	degrees	Celsius	in	the	new	machine,"	said	Masa	Ono,	a	research	physicist	and	head	of	the	NSTX	department.	Access	the	full	story,	image	gallery	and	video	interview	at
nj.com.	ITER	Director-General	gets	update	on	Broader	Approach	31	Aug	2014	In	Rokkasho,	on	the	eastern	coastline	of	Japan,	Europe	and	Japan	are	jointly	carrying	out	advanced	R&D	activities	in	support	of	ITER	and	for	successful	development	of	the	phases	after	ITER.	Termed	the	"Broader	Approach,"	these	efforts	have	been	underway	since	2007.	In
early	August,	the	Director-General	of	the	ITER	Organization,	Osamu	Motojima,	and	ITER	Council	Secretary,	Sachiko	Ishizaka,	visited	Rokkasho	for	an	update	on	Broader	Approach	activities	and	to	share	information	about	progress	at	ITER.		The	activities	of	the	Broader	Approach	are	essential	for	the	phases	after	ITER	in	the	world	fusion	program.	One
project,	IFMIF/EVEDA,	is	validating	the	concept	for	a	fusion-relevant	neutron	source	based	on	Li(d,xn)	reactions	and	will	permit	the	rapid	construction	of	such	a	facility	within	cost	and	schedule	less	than	a	decade	from	the	time	that	a	decision	is	taken.	Another—IFERC—not	only	holds	a	supercomputer	that	dedicated	to	plasma	simulations	for	the
world	fusion	community	(Helios),	but	is	also	implementing	research	efforts	towards	a	(post-ITER)	DEMO	reactor.		After	visiting	the	facilities—including	the	injector	of	LIPAc,	the	Linear	IFMIF	Prototype	Accelerator	(LIPAc)	that	is	presently	under	installation	and	commissioning—the	visitors	from	ITER	were	able	to	appreciate	the	sound	advancements
and	robust	health	of	the	Broader	Approach	projects.		Photo	caption:	After	meeting	the	management	of	the	Japan	Atomic	Energy	Agency,	ITER	Director-General	Motojima	(second	from	left)	gave	a	seminar	to	Broader	Approach	staff	on	the	evolution	of	ITER.	Juan	Knaster,	Project	Leader	of	IFMIF/EVEDA	(far	left)	and	Noriyoshi	Nakajima	(not	pictured),
Project	Leader	of	IFERC,	explained	the	status	of	their	respective	projects	and	plans	for	the	future.	Council	Secretary	Sachiko	Ishizaka	is	pictured	fifth	from	right.	Kenkichi	Ushigusa,	Director-General	of	Rokkasho	Fusion	Institute	(JAEA)	is	pictured	third	from	right.	Fusion	reactor	at	the	Princeton	Plasma	Physics	Lab	will	be	operational	again	after	$94
M	upgrade	29	Aug	2014		Princeton	-	Tucked	away	from	major	roadways	and	nestled	amid	more	than	80	acres	of	forest	sits	a	massive	warehouse-like	building	where	inside,	a	device	that	can	produce	temperatures	hotter	than	the	sun	has	sat	cold	and	quiet	for	more	than	two	years.	But	the	wait	is	almost	over	for	the	nuclear	fusion	reactor	to	get	back	up
and	running	at	the	Princeton	Plasma	Physics	Laboratory.	"We're	very	excited	and	we're	all	anxious	to	turn	that	machine	back	on,"	said	Adam	Cohen,	deputy	director	for	operations	at	PPPL.	The	National	Spherical	Torus	Experiment	(NSTX)	has	been	shut	down	since	2012	as	it	underwent	a	$94	million	upgrade	that	will	make	it	what	officials	say	will	be
the	most	powerful	fusion	facility	of	its	kind	in	the	world.	It	is	expected	to	be	ready	for	operations	in	late	winter	or	early	spring,	Cohen	said.	Read	more	on	the	NJ.com	website.	ITER	components	en	route	from	New	York	28	Aug	2014	Four	crates	containing	parts	of	an	ITER	electrical	transformer	(high	voltage	surge	arresters)	left	the	port	of	New	York	on
5	August;	delivery	to	the	ITER	site	in	France	is	expected	late	September.	The	components	were	manufactured	by	ABB	in	Mount	Pleasant,	Pennsylvania.	Figuring	out	the	way	to	make	really	clean	energy	24	Aug	2014	FOR	years,	scientists	just	down	the	road	from	Oxford	have	been	quietly	working	at	the	forefront	of	a	project	that	could	change	the
world.But	fusion	power	is	the	best	invention	you	have	probably	never	heard	of.	That	may	sound	like	a	bold	claim,	but	Prof	Steve	Cowley,	chief	executive	officer	of	the	Culham	Centre	for	Fusion	Energy,	is	convinced	that	it	is	the	only	solution	to	a	fast-approacing	world	energy	crisis.	He	has	been	working	at	the	science	centre	since	2008,	but	the	project
—	the	Joint	European	Torus	(JET)	—	has	been	under	way	since	1982.	Its	aim:	to	create	the	conditions	of	a	star	on	the	Earth,	producing	clean,	cheap	energy	for	us	to	power	our	televisions,	kettles	and	lightbulbs.	Read	more	on	the	Oxford	Mail	website.	Bridging	the	gap	to	IFMIF	24	Aug	2014	Culham	Center	for	Fusion	Energy,	in	a	consortium	with	UK



universities	and	Rutherford	Appleton	Laboratory,	is	developing	a	concept	for	a	large	neutron	source	to	test	materials	for	future	fusion	power	plants	including	the	proposed	prototype,	DEMO,	that	will	follow	the	ITER	project.If	approved,	the	FAFNIR	project	would	give	the	designers	of	DEMO	crucial	data	on	materials	with	which	to	build	the	machine.	It
would	also	serve	as	a	bridge	to	the	planned	International	Fusion	Materials	Irradiation	Facility	(IFMIF),	which	is	expected	to	play	a	similar	role	for	the	first	generation	of	commercial	fusion	reactors.	Fusion	scientists	and	engineers	are	increasingly	focusing	on	materials	research	as	attention	turns	to	designs	for	reactors	that	will	put	power	on	the
electricity	grid.	The	extremely	fast	neutrons	produced	by	fusion	reactions	in	tokamaks	carry	an	energy	of	14	million	electron	volts	(MeV)	—	about	70	times	more	than	photons	in	hospital	x-ray	equipment	—	and	pose	a	threat	to	the	tokamak's	structures.	The	neutrons	cause	damage	within	the	structure	of	the	material	which	leads	to	swelling	through	the
creation	of	voids.	Effects	such	as	embrittlement	and	hardening	of	the	metal	caused	by	accumulation	of	helium	and	hydrogen	gases	produced	by	transmutation	(transformation	of	one	element	into	another)	mean	that	special	materials	must	be	developed	that	can	stay	the	course	throughout	the	reactor's	lifespan.	As	a	result	of	transmutations	caused	by
the	neutrons,	radioactive	elements	are	produced	within	the	tokamak	components,	so	choosing	materials	that	will	shed	their	radioactivity	quickly	is	another	priority	for	safe	decommissioning.	Read	more	on	CCFE	web	site.	Ranking	Member	Eddie	Bernice	Johnson	(D-TX)'s	opening	statement	at	the	Subcommittee	on	Energy	21	Jul	2014	Last	week	the
House	Committee	on	Science,	Space	and	Technology's	Subcommittee	on	Energy	held	a	hearing	to	discuss	the	progress	and	future	of	the	ITER	international	fusion	project.When	Ranking	Member	Eddie	Bernice	Johnson	(D-TX)	delivered	her	opening	statement,	she	affirmed	her	confidence	in	Nuclear	Fusion.	"Nuclear	Fusion	has	the	potential	to	provide
the	world	with	clean	safe	and	practically	inexhaustible	source	of	energy.	Producing	reliable	electric	power	from	fusion	would	undoubtedly	serve	as	one	of	the	biggest		and	most	important	scientific	achievements	on	the	history	of	mankind''.	She	also	confirmed	her	support	in	the	ITER	Project:	''That	is	why	I	am	so	supportive	of	a	strong	research
program	that	can	help	us	overcome	the	remaining	scientific	and	engineering	challenges	for	this	potential	to	become	a	reality.	The	ITER	project	is	the	next	and	largest	step	towards	this	goal''.Listen	to	this	statement	here.	Scientists	recreate	core	conditions	on	Jupiter,	Saturn	using	lasers	21	Jul	2014	Scientists	at	the	Lawrence	Livermore	National
Laboratory	(LLNL)	found	a	way	to	compress	a	diamond,	mimicking	conditions	in	the	cores	of	planets	like	Jupiter	and	Saturn.	Working	alongside	researchers	from	the	Princeton	University	and	University	of	California,	Berkeley,	LLNL	scientists	used	the	world's	largest	laser	known	as	the	U.S.	National	Ignition	Facility	(NIF)	to	achieve	what	they	set	out
to	do.	Actually,	it	was	176	lasers	coming	together	as	one	to	compress	a	diamond	to	50	million	times	the	atmospheric	pressure	of	the	Earth	or	14	times	of	the	planet's	core.	The	air	above	you	is	equivalent	to	one	atmosphere.	The	NIF	has	a	total	of	192	lasers.	Diamonds	are	chosen	for	the	experiment	because	these	are	made	from	carbon	and	carbon	is
the	fourth	most	abundant	of	the	elements	in	the	universe.	They	are	the	hardest	material	known	to	man	but	it	took	no	more	than	10	billionths	of	a	second	to	vaporize	a	piece	with	the	help	of	the	NIF.	Despite	the	lack	of	an	end-product	that	can	be	further	observed,	the	experiment	is	helpful	because	it	has	shown	that	it	is	possible	to	study	the	behavior	of
planets	rich	in	carbon,	as	well	as	stars	and	exoplanets	beyond	the	Milky	Way.	"The	experimental	techniques	developed	here	provide	a	new	capability	to	experimentally	reproduce	pressure-temperature	conditions	deep	in	planetary	interiors,"	said	LLNL	physicist	and	lead	author	for	the	study,	Ray	Smith.	Read	more	on	Techtimes	website.		Charity	begins
at	CERN	17	Jul	2014	There	is	a	mantra	in	the	fund-raising	world:	big	donors	like	to	support	big	ideas.	And	ideas	do	not	come	much	larger	than	at	CERN,	Europe's	particle-physics	laboratory	near	Geneva	in	Switzerland.	Now	the	organization	—	which	uses	its	particle	smasher	to	probe	the	fundamental	structure	of	the	Universe	—	has	registered	a
charitable	foundation	to	raise	funds	for	its	educational,	technology-transfer	and	arts	activities.	CERN	is	not	the	only	big	institution	to	go	after	donations	to	fund	projects	that	fall	outside	the	core	research	remit.	The	trend	is	on	the	rise	among	large	European	research	organizations.	The	European	Molecular	Biology	Laboratory	(EMBL)	in	Heidelberg,
Germany,	is	shifting	its	fund-raising	focus	from	industry	sponsorship	to	private	donations.	And	ITER,	the	international	nuclear-fusion	experiment	being	built	in	Cadarache,	France,	is	devising	a	way	to	deal	with	the	offers	of	donations	that	it	already	receives.	What	nobody	yet	knows	is	the	fruit	these	efforts	will	bear	—	whether	individuals	really	want	to
donate	heftily	to	scientific	charities	that	are	not	focused	on	medical	solutions.	For	CERN,	there	is	no	better	time	to	form	a	charitable	foundation,	says	Matteo	Castoldi,	head	of	its	development	office.	CERN's	Large	Hadron	Collider,	and	the	discovery	of	the	Higgs	boson,	has	"captured	the	public	imagination"	as	much	as	the	Apollo	missions	did	in	the
1960s,	he	says.	The	organization	is	already	taking	advantage	of	this,	"but	there	is	much	more	we	could	do,	and	that's	where	the	foundation	comes	in".(...)	CERN	director-general	Rolf-Dieter	Heuer	stresses	that	such	funding	will	not	replace	the	institute's	core	budget,	paid	for	by	member	states.	Instead,	the	proceeds	are	aimed	at	activities	that	this
funding	cannot	stretch	to:	school	projects,	the	development	of	medical	spin-offs	such	as	proton	therapy	(the	use	of	proton	beams	to	kill	cancer	cells),	and	meeting	the	huge	demand	for	general-interest	and	science-related	visits.	But	if	a	donor	has	an	explicit	desire	for	their	gift	to	go	towards	research,	CERN	would	consider	this,	adds	Heuer.	Read	the
full	article	on	the	Nature	website.	Latest	issue	of	Korea's	"Fusion	Now"	16	Jul	2014	The	National	Fusion	Research	Institute	of	Korea	has	just	published	the	latest	issue	of	their	magazine	Fusion	Now,	with	a	long	article	on	the	ITER	International	Business	Forum	that	brought	together	220	industrial	participants	in	Seoul	on	2-4	July.	New	video	on	toroidal
field	coil	manufacturing	16	Jul	2014	A	new	video	released	this	month	by	the	European	Domestic	Agency	takes	us	to	the	heart	of	the	toroidal	field	coil	manufacturing	process.	At	the	ASG	Superconductor	facility	in	La	Spezia,	Italy,	a	prototype	double	pancake—the	building	block	of	the	seven-layer	toroidal	field	coils—has	now	been	through	all	of	the
stages	of	manufacturing,	from	winding	to	laser	welding.	The	camera	guides	us	all	along	the	process,	from	station	to	station,	with	close	up	shots	of	the	technologies	involved.	You	can	view	the	video	here	or	visit	the	European	Domestic	Agency	website	for	more	information.	Change	at	the	helm	of	the	JT-60	Super	Advanced	tokamak	project	14	Jul	2014	
On	1	July	2014	Hiroshi	Shirai	took	over	from	Shinichi	Ishida	as	project	leader	of	the	Satellite	Tokamak	Programme	project	in	Japan—JT-60SA.		As	a	project	conducted	under	the	Broader	Approach	Agreement	between	Europe	and	Japan,	the	Satellite	Tokamak	Programme	is	upgrading	the	JT-60U	tokamak	in	Naka,	Japan	to	the	advanced
superconducting	tokamak	JT-60SA,	re-employing	the	site	buildings,	auxiliaries,	neutral	beams,	and	some	power	supplies	to	support	the	exploitation	of	ITER	and	to	promote	research	and	development	towards	the	next-stage	device,	DEMO.	Hiroshi	Shirai	was	the	group	leader	of	the	ITER	Project	Promotion	Group	in	the	Japan	Atomic	Energy	Agency
(JAEA)	Tokyo	office	from	2007	to	March	2014.	In	2012	and	2013	he	was	the	chairman	of	the	ITER	Council	Preparatory	Working	Group	(CPWG)	and	also	took	on	the	role	of	Broader	Approach	Steering	Committee	Secretariat	from	June	2007	to	October	2011.	Trained	as	a	theoretical	plasma	physicist,	he	has	been	away	from	Naka	for	more	than	ten	years.
"Some	aspects	of	R&D	activities	have	changed	significantly	during	this	period:	JT-60	was	shut	down	and	dismantled,	and	then	the	JT-60SA	project	started	up	quickly	and	is	now	in	the	assembly	phase.	I	will	have	to	catch	up	with	the	ongoing	activities	here	in	a	short	time.	Thanks	to	the	assistance	of	the	Project	Team	members	I	am	accommodating
myself	to	the	new	work	environment.	Coordinating	to	keep	the	schedule	of	this	project	is	quite	a	demanding	task,	but	the	Project	Team	and	I	are	dedicated	to	fulfilling	our	responsibilities."	Shinichi	Ishida,	JT-60SA	project	leader	since	2007,	recalled	on	his	departure	the	problems	of	the	early	years	"The	project	had	developed	significant	problems	in
terms	of	cost,	schedule,	performance	and	management	due	to	very	limited	human	resources.	But	we	achieved	a	consensus	that	only	a	clear	and	common	mission	could	hold	an	organization	together	as	a	single	team	and	enable	it	to	produce	results."	During	his	time	in	office	the	project	placed	almost	all	the	procurement	arrangements	of	JT-60SA.	Mr
Ishida	will	continue	to	support	the	project	from	his	new	role	at	the	JAEA	Naka	site	in	coordination	for	the	management	of	fusion	R&D,	including	the	ITER	Project	and	Broader	Approach	activities.	For	more	information,	please	see	the	JT-60SA	newsletter.	ITER	discussed	at	US	House	of	Representatives	subcommitee	14	Jul	2014	On	Friday	11
July,	the	House	Committee	on	Science,	Space,	and	Technology's	Subcommittee	on	Energy	held	a	hearing	to	discuss	the	progress	and	future	of	the	ITER	international	fusion	project.	The	US	joined	the	European	Union	(EU),	India,	Japan,	China,	Korea,	and	Russia	to	form	the	ITER	Organization,	with	each	country	providing	resources,	personnel,	and
expertise	to	move	the	project	forward.	Ranking	Member	Eric	Swalwell	(D-CA)	of	the	Energy	Subcommittee	said	in	his	opening	statement,	"Given	the	critical	importance	of	ITER	to	determining	the	viability	of	fusion	as	a	clean	energy	source,	and	the	major	contributions	of	US	researchers	to	advancing	the	science	and	engineering	of	the	field	to	this
point,	I	maintain	strong	support	for	this	project	along	with	the	other	key	components	of	the	broader	US-based	fusion	research	program.	However,	this	does	not	mean	we	can	support	an	unconditional	blank	check.	The	US	must	maintain	vigorous	oversight	and	use	every	means	available	with	our	international	partners	to	contain	cost	and	schedule,	all
while	keeping	an	unwavering	focus	on	achieving	the	project's	incredibly	important	goals	for	our	and	the	world's	energy	future."	Australian	Plasma	Fusion	Research	Facility	launched	14	Jul	2014	The	search	for	star	power	—	fusion	—	has	received	a	major	boost	with	the	launch	of	the	Australian	Plasma	Fusion	Research	Facility	(APFRF)	at	The
Australian	National	University.	The	facility	includes	Australia's	largest	fusion	experiment,	the	newly	upgraded	H1,	which	will	now	be	able	to	heat	fusion	experiments	to	temperatures	hotter	than	the	core	of	the	sun.	The	facility	also	includes	a	new	machine,	MagPIE,	which	will	accelerate	research	into	extreme	materials	to	be	used	in	future	experiments
involving	even	higher	temperatures	and	radiation	levels.	Senator	Zed	Seselja	pressed	the	button	to	initiate	a	30,000	degrees	Celsius	fusion	experiment	in	H1	to	conclude	the	launch.	"This	facility	and	its	fine	team	have	a	reputation	for	world-class	innovation	and	research	excellence,"	Senator	Seselja	said.	[...]	"ITER's	design	hinges	on	experiments
being	carried	out	in	experiments	around	the	world,	such	as	the	Plasma	Fusion	Research	Facility	at	ANU,"	said	the	Director	General	of	ITER,	Osamu	Motojima.	Dr	Adi	Paterson,	CEO	of	ANSTO,	said	the	choice	of	materials	for	use	in	ITER	is	an	active	research	area,	to	which	MagPIE	is	already	contributing,	in	collaboration	with	ANSTO	(Australia's
national	nuclear	research	and	development	organisation),	which	part	funded	the	project.	"Power	plant	fusion	plasmas	present	an	extreme	materials	challenge.	This	facility	helps	us	to	test	whether	prototype	new	materials	can	withstand	the	heat	flux	damage	inflicted	by	a	fusion	plasma,"	Dr	Paterson	said.	At	the	same	event	a	five-year	plan	for	fusion
research	was	launched	laying	out	pathways	to	Australian	ITER	involvement	and	enhancements	to	national	experimental	fusion	science	capabilities.	The	upgrade	to	H1	was	made	possible	through	a	Commonwealth	investment	of	$7.9	million	from	the	National	Collaborative	Research	Infrastructure	Scheme	(NCRIS)	and	associated	programs.	Read	more
about	ANU	and	its	Plasma	Fusion	Research	Facility	here.	Russia	concludes	signatures	on	two	ITER	diagnostics	14	Jul	2014	Two	additional	Complementary	Diagnostic	Procurement	Arrangements	were	concluded	in	Russia	on	10	July	for	the	delivery	of	diagnostic	systems	to	ITER.	Russian	Domestic	Agency	head	Anatoly	Krasilnikov	signed	the	documents
in	the	presence	of	ITER	Diagnostics	Division	head	Michael	Walsh,	who	told	the	Russian	staff	members	and	supplier	representatives	present	that	"without	diagnostics	we	won't	see	anything	in	ITER.	Diagnostics	are	the	machine's	eyes	and	ears."		In	the	scope	of	its	commitments	to	ITER,	Russia	will	manufacture	9	out	of	the	45	planned	diagnostic
systems.	The	latest	signatures	covered	Edge	Charge	Exchange	Recombination	Spectroscopy	and	the	H-Alpha	diagnostic—both	highly	sophisticated	technical	devices	designed	for	the	measurement	of	various	plasma	parameters.	--Alex	Petrov,	ITER	Russia	EUR	283	million	contract	to	operate	JET	09	Jul	2014	A	major	EUR	283	million	contract	has	been
signed	between	the	European	Commission	and	the	Culham	Centre	for	Fusion	Energy	(CCFE)	that	enables	CCFE	to	continue	to	operate	JET—for	use	by	the	EUROfusion	consortium	of	European	fusion	research	laboratories—until	the	end	of	2018.CCFE	has	been	operating	JET,	Europe's	largest	fusion	energy	experiment,	for	fusion	scientists	around	the
continent	since	2000.	But	the	new	agreement	represents	the	largest-ever	single	contract	to	be	awarded	to	CCFE	and	gives	Culham	and	the	European	fusion	program	unprecedented	security	of	funding	for	five	years.	This	enables	future	experimental	programs	and	further	upgrades	to	JET	to	be	planned	with	confidence	and	secures	its	position	as	a
science	and	engineering	test	bed	for	its	international	successor	ITER,	under	construction	in	France.	CCFE	Director	Steve	Cowley	is	delighted	with	the	agreement	on	the	contract:	"This	is	great	news	for	the	highly-skilled	CCFE	staff	who	work	on	JET	and	for	the	European	fusion	program.	We	are	determined	to	make	the	most	of	this	investment	and
push	JET	towards	ever-improving	performance	in	the	years	to	come."	--	Nick	Holloway	Source:	Culham	Centre	for	Fusion	Energy	(CCFE)	See	also	"JET	operation	secured	until	2018"	on	the	EFDA/JET	website.	ITER	Progress	in	Pictures	09	Jul	2014	Aerial	views	of	the	ITER	platform,	close-ups	of	the	steel	reinforcement	in	the	Tokamak	Seismic	Pit,
reportage-like	images	of	pouring	operations	and	component	manufacturing...	nothing	illustrates	the	progress	of	the	ITER	Project	better	than	photographs.			These	pictures—some	which	have	appeared	in	the	publications	ITER	Newsline	and	ITER	Mag	and	others	that	you'll	be	discovering	for	the	first	time—have	been	assembled	in	a	45-page	photo	book
titled	ITER,	Progress	in	Pictures.			This	new	ITER	communication	tool	will	be	updated	at	least	once	a	year.	A	pdf	version	is	available	here	or	in	the	Miscellaneous	section	of	the	ITER	website's	Publication	Centre.	Russian	toroidal	field	conductor	deliveries	reach	half-way	point	07	Jul	2014	Three	toroidal	field	conductor	lengths	left	the	Kurchatov
Institute	near	Moscow,	Russia	for	the	ASG	Superconductor	plant	in	La	Spezia,	Italy	on	Friday	4	July.	This	delivery	marks	the	halfway	point	in	the	shipment	of	Russian	toroidal	field	conductor	production	lengths	to	the	European	winding	facility.	Following	this	latest	shipment	(two	760-metre	unit	lengths	and	one	415-metre	unit	length),	14	unit	lengths
of	toroidal	field	conductor	remain	to	be	delivered	under	the	terms	of	the	Procurement	Arrangement	signed	between	the	ITER	Organization	and	ITER	Russia.	July	issue	of	F4E	news	04	Jul	2014	The	latest	issue	of	the	European	Domestic	Agency's	newsletter,	F4ENews,		has	just	been	released.	You	can	consult	it	here.			ITER	Business	Forum	opens	in
Seoul	03	Jul	2014	The	ITER	Business	Forum	opened	on	2	July	in	Seoul	attended	by	220	representatives	of	122	companies	from	the	seven	member	states	of	the	ITER	project.	In	his	video	address	(pictured)	ITER	Director-General	Osamu	Motojima	stressed	the	"essential	part"	that	industry	plays	in	the	ITER	Project.	"And	by	'industry'	I	mean	all	industry,"
he	said,	"not	only	the	large	international	companies	that	are	familiar	with	big	projects,	but	also	the	small	and	medium-sized	firms	that	drive	economic	growth	and	technological	innovation	in	most	countries	today."	The	ITER	Business	Forum	continues	until	4	July,	with	thematic	sessions	on	the	different	ITER	components	and	plant	systems	and
presentations	from	industry.	ITER	worksite:	2014	milestones	02	Jul	2014	A	number	of	building	projects	will	be	kicking	off	on	the	ITER	site	in	the	months	to	come.		In	this	video,	Laurent	Schmieder,	Site,	Buildings	and	Power	Supplies	Project	Manager	for	the	European	Domestic	Agency,	explains	the	different	types	of	works	that	are	planned,	and	how
the	construction	of	the	Tokamak	Complex	and	a	number	of	surrounding	buildings	will	get	underway	simultaneously,	and	the	challenge	of	organizing	such	a	busy	worksite.Watch	the	video	here	on	the	F4E	website.		Fusion:	energy	of	the	future?	(live	stream)	01	Jul	2014	After	60	years	of	fusion	research,	are	we	any	closer?	This	was	the	question	asked
during	a	90-minute	episode	of	the	US	science	series	"NEXT:	People	|	Science	|	Tomorrow"	(KPCC	Southern	California	Public	Radio)	that	aired	on	30	June.	Guests	William	W.	Heidbrink,	professor	of	physics	and	astronomy	in	the	School	of	Physical	Sciences	at	the	University	of	California,	Irvine;	John	Parmentola,	senior	vice	president	of	General	Atomics'
Energy	and	Advanced	Concepts	Group;	and	Ned	R.	Sauthoff,	director	of	the	US	ITER	Project	Office,	Oak	Ridge	National	Laboratory	joined	host	Mat	Kaplan	for	a	tour	of	fusion	science,	the	ITER	Project	and	the	outlook	for	fusion	energy.	You	can	watch	the	live	stream	here.	"Very	helpful	for	all	of	humanity"	26	Jun	2014	The	clouds	cleared	up	in	time	to
welcome	three	distinguished	members	of	the	South	Korea's	National	Assembly	on	25	June	2014.	Hae	Ja	Park,	Sye-kyun	Chung,	and	Young	Kyo	Seo	were	accompanied	by	the	head	of	the	Korean	Domestic	Agency	for	ITER,	Kijung	Jung.	They	were	warmly	welcomed	by	ITER	Director-General	Motojima	who	presented	the	current	status	of	the	ITER
Project	before	they	headed	out	onto	the	construction	site	for	a	visit.	At	the	end	of	the	visit,	Sye-kyun	Chung	remarked	how	impressive	the	project	is	and	how,	"in	the	long	term,	this	project	will	be	very	helpful	for	all	of	humanity."	Report	urges	Alberta	to	prepare	for	fusion	energy	26	Jun	2014	Learning	to	harness	fusion	in	a	controlled	way	—	recreating
the	sun	on	earth,	as	a	clean	source	of	energy	—	is	the	objective	of	national	programs	in	Asia,	Europe	and	the	USA.	And	the	race	is	heating	up,	with	several	quite	promising	options.	According	to	Professor	Allan	Offenberger	"A	sustained	fusion	burn	is	no	longer	an	academic	dream	but	will	be	realized	in	the	near	future."	Dr.	Offenberger,	on	behalf	of	the
Alberta	Council	of	Technologies	Society	(ABCtech),	led	an	assessment	team	on	visits	to	the	major	programs	around	the	world	last	year.	As	part	of	the	assessment,	the	Society	also	entertained	Alberta	energy	leaders	in	workshops	in	Calgary	and	Edmonton	and	invited	international	fusion	researchers	to	report	on	progress	at	a	Forum	co-hosted	with
Alberta	Energy	at	Alberta	Innovates	last	fall.Included	in	the	Report	—	and	found	favourable	—	was	an	assessment	of	the	merit	of	employing	fusion	energy	in	oil	sands	extraction.	"Fusion	ignition	generates	heat	that	would	reduce	the	need	for	vast	quantities	of	natural	gas	in	oil	sands	extraction,"	notes	Dr.	Robert	Fedosejevs,	from	the	Engineering
Faculty	at	the	University	of	Alberta,	who	also	participated	on	the	assessment	team.	Read	more	on	Troy	Media	website.	V.	Putin	talks	with	Kurchatov's	director	M.	Kovalchuk	25	Jun	2014	Russia's	President	Vladimir	Putin	met	with	Director	of	the	National	Research	Centre	Kurchatov	Institute	Mikhail	Kovalchuk.Mr	Kovalchuk	briefed	the	President	about
the	results	of	implementing	a	state	program	for	developing	the	Kurchatov	Institute.	PRESIDENT	OF	RUSSIA	VLADIMIR	PUTIN:	Mr	Kovalchuk,	four	years	ago,	you	proposed	a	development	program	for	the	Kurchatov	Institute.	The	Kurchatov	Institute	is	one	of	the	leading	research	institutions	working	in	nuclear	physics,	if	not	the	leading	institution.
And	you	have	received	six	billion	each	year	with	the	goal	of	development?	DIRECTOR	OF	THE	NATIONAL	RESEARCH	CENTRE	KURCHATOV	INSTITUTE	MIKHAIL	KOVALCHUK:	Yes,	that	was	the	amount.	VLADIMIR	PUTIN:	I	know	that	the	program	is	about	to	conclude,	and	I	would	like	to	hear	about	the	results	we	have	reached.	Moreover,	I	know
you	are	currently	working	on	the	next	program.	MIKHAIL	KOVALCHUK:	Mr	President,	I	would	like	to	report	to	you	about	the	most	significant	results	reached	while	implementing	the	program	launched	on	your	initiative	and	the	most	important	results	that	are	significant	for	our	nation's	economy.	Read	the	whole	conversation	transcription	on
the	Foreign	Affairs	website.	Operate	a	Tokamak	from	the	comfort	of	your	couch	24	Jun	2014	Ever	been	curious	about	how	a	Tokamak	works?	Or	how	it	creates	energy?	Thanks	to	the	new	app	Operation	Tokamak	from	EFDA	(available	in	IOS	and	Android),	you	can	operate	a	Tokamak	from	the	comfort	of	your	own	couch.	Chose	your	level,	slowly	heat
the	plasma,	and	create	energy—shooting	all	the	while	at	magnetic	islands	in	order	to	keep	the	plasma	going.	Though	the	app	has	been	simplified	from	a	working	Tokamak,	you	can	still	get	a	good	sense	of	the	magnitiude	of	a	real	fusion	reactor.	And	don't	forget	to	share	your	scores!	More	information	on	EDFA	website.	New	team	at	Culham	Innovation
Centre	24	Jun	2014	Oxford	Innovation	is	pleased	to	announce	a	new	team	at	Culham	Innovation	Centre	with	the	appointment	of	Sandie	Alcock	as	centre	manager	and	David	Roberts	as	assistant	centre	manager.	Following	the	announcement	of	the	City	Deal	earlier	this	year	which	will	see	significant	investment	in	Culham	and	the	surrounding	area,	the
team	have	been	tasked	with	increasing	the	centre's	occupancy	levels	by	providing	science	and	technology	start-ups	and	SMEs	with	flexible	office	solutions	to	help	them	grow.	Centre	manager,	Sandie	Alcock,	joins	Oxford	Innovation	from	Oxford	Community	School	with	a	strong	background	in	operations	management	gained	in	a	range	of	public	sector
roles	working	closely	with	schools,	local	councils	and	the	community.	(...)	Since	being	in	her	role,	Ms	Alcock	has	already	made	her	first	appointment	with	David	Roberts	as	assistant	centre	manager.	Mr	Roberts	was	previously	Duty	Manager	at	Eynsham	Hall	and	is	due	to	graduate	from	Cardiff	University	with	a	law	degree	later	this	year.	(...)	Culham
Innovation	Centre	is	already	home	to	a	number	of	high	profile	and	interesting	organisations	including	Reaction	Engines	Ltd	who	has	made	a	major	breakthrough	in	aerospace	energy	that	is	now	allowing	the	development	of	engines	that	will	propel	aircrafts	of	up	to	five	times	the	speed	of	sound.	Read	the	Culham	Innovation	Centre's	press	release	here
.		Europe's	E-ELT	blast	marks	first	step	in	new	science	mega-project	23	Jun	2014	Construction	of	the	European	Extremely	Large	Telescope	has	officially	begun	in	the	Atacama	desert	in	Chile,	marking	the	first	step	in	a	true	mega-project	that	could	offer	us	answers	to	some	of	the	most	profound	questions	in	science.	The	event	this	week,	the	blasting	of
the	top	of	Cerro	Armazones	—	3,000	metres	high	until	Thursday,	a	few	less	now	—	was	far	less	dramatic	than	many	of	the	onlookers	at	the	European	Southern	Observatory's	Paranal	facility	25	kilometres	away	had	hoped	for,	but	it	was	a	significant	first	step	in	taking	the	E-ELT	from	the	drawing	board	to	reality.	The	function	of	the	blast	was	to	loosen
many	thousands	of	tons	of	rock	from	the	summit	in	order	for	the	earth	movers	to	begin	clearing	a	flat,	circular	area	for	the	foundations	of	the	telescope.	This	really	is	just	the	first	small	step	in	a	massively	ambitious	project	to	build	the	E-ELT	that	will	take	at	least	a	decade	to	finish.	The	science	case	for	the	E-ELT	is	quite	easy	to	make,	even	to	non-
astronomers.	While	some	of	the	great	telescopes	now	in	space	and	on	the	ground	are	designed	to	observe	technical	subjects	such	as	the	geometry	of	galaxies	or	the	formation	of	stars,	the	E-ELT	pitches	itself	as	the	telescope	that	will	allow	us	to	directly	look	at	other	planets	around	other	stars.	The	E-ELT	science	team	reckon	they	have	a	good	chance
of	being	the	first	to	directly	observe	little	blue	dots	like	Earth,	if	they	exist.	Read	more	on	Euronews	website.			Soccer	and	JET:	conflicting	demands...	20	Jun	2014	The	World	Cup	is	an	opportunity	to	take	a	look	at	how	popular	football	games	affect	JET's	experimental	schedule:	JET's	peak	power	demand	is	over	one	percent	of	the	UK	supply	—	albeit	for
very	short	periods	—	so	the	supply	from	the	grid	is	limited	to	575	megawatts,	and	JET's	two	flywheels	are	used	to	top	up	if	necessary.	But	at	some	times,	JET	is	not	allowed	to	take	any	power	from	the	grid	at	all.	This	happens	when	there	are	other	major	energy	consuming	events	—	such	as	halftime	in	a	major	football	final,	or	in	the	ad-breaks	in	a
popular	TV	show	—	times	at	which	millions	of	people	will	switch	on	the	kettle	or	go	to	the	toilet,	which	creates	an	electrical	load	on	the	water	pumping	system.	In	fact	JET	power	supply	engineers	are	in	regular	contact	with	the	grid,	who	advise	every	day	the	times	at	which	pulses	should	be	avoided	—	for	example	the	fifteen	to	twenty	minutes	around
sunset	when	lots	of	people	turn	on	their	lights.	The	engineers	also	monitor	the	frequency	of	the	electricity	supplied	by	the	grid	throughout	the	day:	if	the	frequency	falls	much	below	the	regulation	50	Hz	they	know	the	grid	is	under	load	and	so	they	will	recommend	to	the	Engineer	In	Charge	that	pulses	not	be	run.	Read	more	on	EFDA	website.	Nine
years	into	one:	the	time-lapse	video	of	Wendelstein	7-X	assembly	19	Jun	2014	In	this	three-minute	time-lapse	video,	nine	years	of	Wendelstein	7-X	assembly	(2005	to	2014)	are	condensed	into	three-minutes.	The	fusion	device	at	the	Max	Planck	Institute	for	Plasma	Physics,	in	Germany,	comprises	five	large	and	almost	identical	modules	that	were	pre-
installed	and	then	assembled	in	a	circle	in	the	experimentation	hall.	Pump-down	of	the	machine	began	in	May.Read	more	about	Wendelstein	7-X	on	the	IPP	website.	Important	progress	for	JT-60SA	19	Jun	2014	See	the	progress	of	the	JT-60SA	project	—	one	of	the	three	projects	being	developed	under	the	Broader	Approach	Agreement	—	in	this	new
clip	filmed	on-site	in	Naka,	Japan.	The	clip	shows	that	the	six	year	assembly	of	JT-60SA	is	moving	forward:	the	heart	of	the	machine,	the	vacuum	vessel,	is	now	being	built.	Implemented	by	the	Japan	Atomic	Energy	Agency	(JAEA)	and	the	European	Domestic	Agency	for	ITER,	F4E,	the	advanced	superconducting	JT-60SA	(super	advanced)	tokamak	will
be	used	to	quickly	identify	how	to	optimize	plasma	performance	for	ITER	and	will	study	advanced	modes	of	plasma	operation	suitable	for	DEMO.	A	first	plasma	is	foreseen	for	March	2019.	You	can	watch	the	video	here	or	read	the	news	released	on	F4E's	Media	Corner.			ITER	catalyzes	the	development	of	superconducting	technology	in	Russia	12	Jun
2014	The	ITER	Project	was	represented	at	a	recent	roundtable	in	Russia	that	reunited	the	State	Duma	(the	lower	chamber	of	the	Russian	Parliament),	the	Public	Chamber,	the	state	corporation	Rosatom,	the	Kurchatov	Institute,	the	Russian	Academy	of	Sciences,	the	Federal	Energy	Service	Company	FSUE,	and	leading	specialists	from	the	fields	of
superconductivity	and	energy.	Organized	on	6	June	2014	to	address	the	current	status	and	development	prospects	of	applied	heavy-current	superconductivity	in	Russia,	the	forum	aimed	to	create	a	common	understanding	of	the	potential	and	the	challenges	of	the	field.	The	ITER	Project	was	represented	by	the	director	of	ITER	Russia,	Anatoly
Krasilnikov,	who	stressed	that	participation	in	the	project	has	catalyzed	the	development	of	superconducting	technology	in	Russia.	A	superconducting	strand	production	line	was	created	from	scratch	at	the	Chepetsky	Mechanical	Plant	(Glazov,	Udmurt	Republic)	and	-	thanks	to	the	cooperation	between	some	of	the	country's	leading	industries	-
Russian	superconductor	for	ITER	matches	the	highest	world	standards.	The	following	Russian	institutes	and	industries	are	collaborating	to	fulfil	Russia's	procurement	to	ITER:	the	Chepetsky	Mechanical	Plant	(strand	manufacturing);	the	Bochvar	Institute	(strand	verification);	JSC	VNIIKP	(cabling);	Institute	for	High	Energy	Physics	(jacketing);	and	the
Kurchatov	Institute	(global	leak	test	and	the	mechanical	testing	of	jacketing	material).	All	deliveries	of	Russian	conductor	lengths	for	ITER's	toroidal	field	and	poloidal	field	magnet	systems	should	be	completed	in	2015.	-	Alex	Petrov,	ITER	Russia	Russian	documentary	on	ITER	wins	prize	10	Jun	2014	A	25-minute	documentary	in	English	on	the	ITER
Project	produced	by	Technology	Update	(Russia	Today)	won	the	bronze	world	medal	at	an	international	film	festival	in	New	York	City	this	spring.	Produced	back	in	October	2013,	"Way	to	New	Energy"	traces	the	origins	of	ITER,	fusion	and	the	tokamak,	taking	the	viewer	to	Moscow,	Marseille,	and	Saint	Paul-lez-Durance,	France	as	the	story	unfolds.
You	can	watch	or	download	the	documentary	from	the	website	of	New	York	Festivals	-	2014	World's	Best	TV	&	Films.	Vitali	Dmitrievich	Shafranov	(1929-2014)	10	Jun	2014	Vitali	Dmitrievich	Shafranov	passed	away	on	9	June	2014	in	Moscow.	V.D.	Shafranov	was	an	outstanding	physicist,	world-recognized	leader	in	the	theory	of	confinement,
equilibrium	and	stability	of	toroidal	magnetic	systems,	and	one	of	the	principal	founders	of	modern	plasma	physics	and	magnetic	fusion		research.	During	the	Second	World	War	he	worked	with	his	father	on	road	construction	and	received	his	first	government	award	in	1943	at	the	age	of	14.	He	graduated	school	with	a	gold	medal	in	1946.	After
graduation	from	Moscow	state	university	in	1951	he	started	his	scientific	career	at	LIPAN	(part	of	the	future	Kurchatov	Institute)	in	the	department	of	Academician	Mikhail	Leontovich.	He	published	his	first	paper	on	the	stability	of	soft	wire	in	parallel	magnetic	field	together	with	M.	Leontovich	in	1952.	Three	of	his	most	important	pioneering	results
are:	1)	An	equation	describing	plasma	equilibrium	in	axisymmetric	magnetic	field	(Shafranov-Grad,	1956)					2)	An	equation	for	the	Shafranov	shift	of	magnetic	surfaces	with	respect	to	tokamak	magnetic	axis	3)	Shafranov-Kruscal	criterium	of	plasma	stability	with	respect	to	helical	kink	modes	(1953)	Beginning	1981	he	was	the	member-correspondent
of	the	USSR	Academy	of	Science	and	in	1997	he	became	an	Academician	of	the	Russian	Academy	of	Science.	Academician	V.	D.	Shafranov	is	the	author	of	more	than	200	scientific	publications.	For	over	20	years	he	was	the	head	of	the	Plasma	Theory	Department	at	the	Kurchatov	Institute.	He	was	also	chief	editor	of	Plasma	Physics	Reports	and	editor
of	the	Review	of	Plasma	Physics	for	over	25	years.	His	colleagues	remember	his	modesty	to	colleagues	and	the	great	attention	he	paid	to	their	every	concern.	Vitali	Dmitrievich	Shafranov	01.12.1929	—	09.06.2014	Fusion	energy	explained	10	Jun	2014	Fusion	energy	could	change	the	planet.	But	what	is	it	and	why	don't	we	have	it?	Physicists	Andrew
Zwicker,	Arturo	Dominguez	and	Stefan	Gerhardt	explain	how	fusion	energy	could	be	a	gamechanger	for	the	world's	energy	problems.	You	can	either	play	the	video	to	learn	about	fusion,	or	play	with	the	simulations	to	make	fusion!		Click	here	to	watch	this	eight-minute	video	produced	in	partnership	with	the	Princeton	Plasma	Physics	Laboratory.	MIT
at	center	of	political	power	play	09	Jun	2014	CAMBRIDGE	—	Senator	Elizabeth	Warren	placed	her	hand	atop	a	large	red	button	and	pressed	firmly,	restarting	a	nuclear	experiment	that	MIT	believes	could	help	save	the	planet	—	but	which	the	Obama	administration	considered	superfluous	and	tried	to	kill	year	after	year.More	than	100	scientists,
engineers,	and	technicians	—	most	of	whom	had,	until	recently,	been	under	layoff	notices	—	had	gathered	on	campus	that	cold	February	day,	their	eyes	glued	to	the	three	projection	screens	hanging	from	the	front	of	the	control	room.	Then	as	superhot	plasma	inside	the	fusion	reactor	next	door	reached	its	metal	walls,	a	flash	of	light	appeared	on	one
of	the	screens.	The	grand	energy	experiment	had	throbbed	back	to	life.	Read	more	on	the	Boston	Globe	website.	Selecting	material	and	technology	for	the	port	plug	gaskets	04	Jun	2014	On	the	way	to	designing	and	constructing	the	ITER	Port	Plug	Test	Facility,	the	ongoing	gasket	test	campaign	at	the	Russian	company	Cryogenmash	marks	an
important	milestone.Click	here	to	view	the	video	produced	by	ITER	Russia.	Register	now	for	the	J-PARC	Science	Symposium	in	Japan	03	Jun	2014	The	2nd	International	Symposium	on	Science	at	J-PARC	will	be	held	from	12	to	15	July	2014	in	Tsukuba	(Ibaraki)	Japan.	Hosted	by	the	J-PARC	Center	(High	Energy	Accelerator	Research	Organization,	KEK,
and	the	Japan	Atomic	Energy	Agency,	JAEA),	the	symposium	will	cover	the	wide	range	of	science	programs	at	J-PARC	including	accelerator	physics,	particle	and	nuclear	physics,	and	materials	and	life	sciences.Early	bird	registration	is	open	through	16	June	on	the	J-PARC	2014	website.	BBC	World	Service	Discovery	broadcasts	a	documentary	on	ITER
02	Jun	2014	ITER	is	the	most	complex	experiment	ever	attempted	on	this	planet.	Its	aim,	to	demonstrate	that	nuclear	fusion,	the	power	of	the	Sun,	can	give	us	pollution	free	energy	that	we	can	use	for	millions	of	years.	But	at	the	moment,	it's	still	largely	a	vast	building	site	in	the	Haut	Provence	of	southern	France	...	Roland	Pease	has	been	to
Cadarache	to	see	how	work	is	progressing,	and	to	hear	of	the	hopes	of	the	scientists	who	have	dedicated	their	working	lives	to	the	dream.	Listen	to	the	30-minute	documentary	from	the	BBC	World	Service	program	Discovery	here.	A	shorter	version	of	the	documentary	was	also	broadcast	on	the	BBC	World	Service	program	The	Science	Hour	(listen
here	at	36:20).			Sustainable	nuclear	energy	for	a	new	generation	02	Jun	2014		Scientist	puts	forward	a	sustainable	energy	plan	where	nuclear	fuel	is	created	using	magnetic	or	laser	fusion.	News	accounts	are	coming	in	daily	confirming	that	the	reliance	on	fossil	fuels	for	energy	is	adversely	affecting	the	world	we	live	in:	the	National	Climate
Assessment	detailed	how	climate	change	is	creating	havoc	with	our	planet	today	and	lists	the	burning	of	fossil	fuels	as	the	predominate	cause;	two	teams	of	scientists	just	reported	the	irreversible	glacial	collapse	of	an	Antarctic	ice	sheet	as	a	result	of	warming	ocean	temperatures;	and	California's	record	drought	and	heat	are	producing	wildfires	and
driving	up	food	prices.	It	is	evident	that	we	must	invest	in	alternative	methods	of	energy	production	as	soon	as	possible.	Nuclear	energy	produces	carbon	free	energy,	and	is	responsible	for	13%	of	the	world's	electricity	today,	but	fission-based	reactors	present	environmental	hazards	and	utilize	less	than	1%	of	the	fuel.	Nuclear	fusion	has	held	promise
that	the	process	will	provide	clean	energy	with	a	limitless	supply	of	fuel.	However,	decades	of	research	have	not	produced	a	viable	nuclear	fusion	power	plant.	Is	there	another	path	forward?	In	the	June	issue	of	the	Journal	of	Fusion	Energy,	Dr.	Wallace	Manheimer	has	laid	out	a	plan	that	would	enable	Fusion	Breeding	as	a	means	to	meet	mid-century
energy	needs,	based	on	the	scientific	underpinnings	of	current	fusion	technology	and	on	current	nuclear	infrastructure.	In	this	approach,	a	Fusion	Reactor	is	designed	to	not	only	produce	electricity,	but	also	to	create	nuclear	fuel	that	can	run	thermal	nuclear	reactors.	A	fusion	breeder	is	about	ten	times	as	a	prolific	a	fuel	producer	as	a	fission	breeder,
i.e.	a	fast	neutron	fission	reactor	such	as	the	Integral	Fast	Reactor.	Read	the	whole	article	on	phys.org	website	WEST	newsletter	#	5	just	published	28	May	2014	At	Cadarache	(south	of	France),	the	Institute	for	Magnetic	Fusion	Research	(CEA/DSM/IRFM)	is	modifying	the	Tore	Supra	plasma	facility	to	become	a	test	platform	open	to	all	ITER	partners
:	the	WEST	project	(acronym	derived	from	W	Environment	in	Steady-state	Tokamak,	where	W	is	the	chemical	symbol	for	tungsten).	The	goal	is	to	equip	the	tokamak	with	an	actively	cooled	tungsten	divertor,	benefitting	from	its	unique	long	pulse	capabilities,	its	high	level	of	additional	power	and	the	unique	experience	of	operation	with	actively	cooled
components.	Read	the	latest	news	from	the	WEST	project	in	the	attached	document.	ITER	Day	in	Moscow:	attracting	the	best	minds	26	May	2014	On	21	May,	directly	after	the	regular	class	schedule,	students,	graduates	and	young	scientists	of	the	Moscow	Institute	of	Physics	and	Technology	had	the	chance	to	meet	representatives	of	the	Russian
Domestic	Agency.	The	exchange	was	organized	as	part	of	ITER	Day	to	inform	Russia's	future	physicists	about	the	international	collaboration	for	fusion,	progress	in	its	implementation,	and	the	ongoing	activities	in	Russia	carried	out	within	its	framework.	The	head	of	the	Russian	Domestic	Agency,	Anatoly	Krasilnikov,	stressed	that	attraction	of	young
scientists	for	fusion	is	based	not	only	on	the	potential	of	the	ITER	Project,	but	also	the	national	development	program	for	the	construction	of	a	domestic	fusion	facility.	"This	is	the	decades-long	project	and	we	need	highly	qualified	personnel	to	work	for	it!"	ITER	Russia	is	intensifying	its	activities	to	inform	and	attract	the	best	minds.	During	ITER	Day,
students	heard	about	development	work	on	a	number	of	diagnostic	systems	for	ITER	(reflectometry,	neutron	diagnostics,	optical	systems)	underway	in	Russian	institutes	where,	the	speakers	stressed,	employments	opportunities	exist.	Convoy	passing	through	the	Caronte	Canal	23	May	2014	A	six-kilometre-long	channel,	the	Canal	de	Caronte,	leads
from	the	Mediterranean	Gulf	of	Fos	into	the	inland	sea	Étang	de	Berre.	At	its	narrowest	along	the	south	shore	of	the	island	that	encloses	the	old	town	of	Martigues,	its	width	does	not	exceed	25	metres.	On	Monday	31	March,	the	barge	carrying	the	800-ton	ITER	test	convoy	deftly	negotiated	the	canal	and	passed	under	the	Martigues	drawbridge,	a
spectacular	sight	that	marks	the	entrance	into	the	Étang	de	Berre.	Click	here	to	watch	a	video	of	the	passage	produced	by	Agence	Iter	France.	Pulsing	power	into	the	machine	22	May	2014	ITER's	Pulsed	Power	Electrical	Network	(PPEN)	will	supply	alternating	current	(AC)	power	to	the	machine's	superconducting	coils	and	heating	and	current	drive
systems.	The	Chinese	Domestic	Agency	has	full	responsibility	for	the	procurement	of	this	powerful	system;	recently	Manufacturing	Readiness	Reviews	held	at	three	industrial	suppliers	proved	the	high	standards	of	design	carried	out	so	far	and	the	readiness	of	the	detailed	work	plans	and	execution	processes.In	the	presence	of	a	large	number	of
Chinese	experts	as	well	as	representatives	from	the	ITER	Organization,	reviews	were	held	on	six	system	sub-packages	in	April.	For	the	technical	issues	identified,	a	work	schedule	has	been	established.	A	major	step	forward	toward	manufacturing	has	been	achieved	for	the	PPEN,	which	will	distribute	up	to	500	MW	of	continuous	power	during
operational	pulses.	European	labs	to	design	the	fast-ion	diagnostic	for	ITER	21	May	2014	The	European	Domestic	Agency	for	ITER,	Fusion	for	Energy,	has	signed	a	four-year	Framework	Partnership	Agreement	with	a	consortium	formed	by	European	research	centres—DTU	Denmark	and	IST-IPFN	Portugal—for	the	development	and	design	of	the
Collective	Thompson	Scattering	diagnostic	for	ITER.The	primary	objective	of	the	Collective	Thomson	Scattering	(CTS)	diagnostic	is	to	monitor	fast	ion	behaviour	across	the	plasma	radius	in	seven	locations.	Fast	ions	are	elusive	particles	that	are	a	natural	consequence	of	the	fusion	process	and	plasma	heating	techniques.	Although	they	represent	less
than	five	percent	of	plasma	density,	fast	ions	carry	up	to	one-third	of	the	plasma's	kinetic	energy.	Optimizing	their	confinement	within	the	plasma	is	important	as	they	play	a	major	part	in	sustaining	the	high	plasma	temperatures	required	for	fusion	by	colliding	with—and	transferring	their	energy	to—the	'bulk'	particles	in	the	plasma.	However,	fast
ions	behave	unpredictably;	while	some	remain	within	the	magnetic	field,	others	escape	the	plasma	and	reduce	confinement,	or	'cause	mischief'	by	contributing	their	energy	to	and	amplifying	plasma	disturbances.	The	CTS	diagnostic	system	will	consist	of	mirrors	and	antennas	integrated	into	one	of	the	equatorial	ports	of	the	ITER	machine.	The	upper
antenna	and	mirrors	will	launch	a	powerful,	single	and	high	frequency	microwave	beam	(1	MW	at	60	GHz,	equivalent	to	1,000	microwave	ovens	at	full	power)	into	the	plasma	and	record	the	scattered	electromagnetic	waves	through	the	lower	mirrors	and	receiver	antennas.	These	measurements	will	allow	scientists	to	establish	the	dynamics	and
distribution	of	the	ions	in	the	plasma—in	particular	the	fast	ions.	Read	more	on	the	Fusion	for	Energy	and	the	DTU	Denmark	websites.	Superconductivity	and	magnetism	in	Turkey	21	May	2014	Every	other	year,	Turkey	organizes	the	International	Conference	on	Superconductivity	and	Magnetism	(ICSM).	On	27	April-2	May,	the	fourth	edition	of	the
conference	was	held	in	Antalya,	on	the	southwestern	coast	of	the	country,	gathering	more	than	1,000	scientists	from	all	over	the	world.At	the	special	opening	plenary	session	on	27	April,	after	a	welcome	speech	by	Annette	Bussmann-Holder	from	the	Max	Planck	Institute	for	Solid	State,	the	next	speaker	gave	a	recollection	of	his	long
experience	researching	oxides:	Alexander	Müller,	who	earned	the	Nobel	Prize	in	Physics	in	1987	with	Georg	Bednorz,	had	just	celebrated	his	87th	birthday	and	recalled	having	participated	in	the	1958	Geneva	conference	where	the	concept	of	tokamak	was	first	discussed	outside	Russia.	He	is	also	the	co-author	of	a	patent	on	spherical	plasma
confinement.	Arnaud	Devred,	ITER	Superconductor	Section	Leader,	had	the	privilege	of	speaking	just	after	Alexander	Müller.	His	general	presentation	on	the	ITER	Project	focused	on	the	magnet	systems	and	detailed	the	present	status	of	manufacturing.	"I	sensed	a	real	interest	in	ITER,"	he	says,	"particularly	from	Prof.	Ali	Gencer,	who	chaired	the
conference	and	is	a	strong	promoter	of	the	project	in	government	circles."	UK	discovery	'starts	race'	to	turn	light	into	matter	20	May	2014	Physicists	have	uncovered	a	surprisingly	straightforward	strategy	for	turning	light	into	matter.	Several	locations	could	now	enter	a	race	to	convert	photons	into	positrons	and	electrons	for	the	very	first	time.	This
would	prove	an	80-year-old	theory	by	Breit	and	Wheeler,	who	themselves	thought	physical	proof	was	impossible.	Now,	according	to	researchers	from	Imperial	College	London,	that	proof	is	within	reach.	Prof	Steven	Rose	and	his	PhD	student,	Oliver	Pike,	told	the	BBC	it	could	happen	within	a	year.	"With	a	good	experimental	team,	it	should	be	quite
doable,"	said	Mr	Pike.	If	the	experiment	comes	to	fruition,	it	will	be	the	final	piece	in	a	puzzle	that	began	in	1905,	when	Einstein	accounted	for	the	photoelectric	effect	with	his	model	of	light	as	a	particle.			Read	the	whole	article	on	bbc.com.			Latest	issue	of	'Fusion	in	Europe'	online	20	May	2014	Visit	the	EFDA	website	to	read	the	May	issue	of	Fusion
in	Europe	on	line.	Article	highlights	include	the	latest	news	on	the	establishment	of	EUROfusion—the	umbrella	organization	of	European	fusion	research	that	will	succeed	EFDA;	upgrade	work	on	the	Mega	Amp	Spherical	Tokamak	(MAST);	this	year's	work	program	for	JET,	currently	the	largest	functioning	tokamak	in	the	world;	and	news	from	some	of
the	younger	faces	of	fusion.	Consult	Fusion	in	Europe	here.			A	conversation	with	Prof.	Predhiman	Krishan	Kaw	18	May	2014	In	this	video,	Prof.	Predhiman	Krishan	Kaw,	the	former	Director	of	the	Institute	for	Plasma	Research	(IPR)	in	Gandhinagar,	India,	speaks	about	his	life,	research	in	plasma	physics	and	...	ITER.	India	and	the	historic	global	effort
to	find	new	energy	16	May	2014	The	energy	source	for	the	future	is	being	incubated	in	Gandhinagar.	Scientists	of	the	city-based	Institute	of	Plasma	Research	(IPR)	are	contributing	to	the	heart	of	the	world's	biggest	tokamak	fusion	reactor,	ITER.	India	is	contributing	to	building	the	cryostat	and	vacuum	vessel,	which	is	the	heaviest	and	the	largest
part	of	the	ITER	reactor	where	the	fusion	will	take	place.	This	is	the	biggest	scientific	collaboration	known	to	humankind	and	will	produce	unlimited	supplies	of	cheap,	clean,	and	safe	energy	from	atomic	fusion.		Read	more	in	The	Times	of	India.	Preparations	for	the	operation	of	Wendelstein	7-X	starting	at	IPP	Greifswald	16	May	2014	After	years	of
calculation,	planning,	component	production	and	installation,	the	Wendelstein	7-X	project	is	now	entering	a	new	phase:	in	May	the	Max	Planck	Institute	for	Plasma	Physics	(IPP)	in	Greifswald,	Germany	began	preparing	for	operation.	Wendelstein	7-X	will	be	the	world's	largest	stellarator	fusion	device.	Read	more	on	the	IPP	website.	5	years,	$2.5
million	to	explore	hot	edge	of	fusion	plasmas	16	May	2014	Physicist	Brian	Grierson	of	the	US	Department	of	Energy's	(DOE's)	Princeton	Plasma	Physics	Laboratory	(PPPL)	has	won	a	highly	competitive	Early	Career	Research	Program	award	sponsored	by	the	DOE's	Office	of	Science.	The	five-year	grant	will	total	some	$2.5	million	and	fund	exploration
of	the	mechanisms	that	govern	the	formation	and	maintenance	of	the	hot	edge	of	fusion	plasmas	—	the	electrically	charged	gas	that	results	in	fusion	reactions	in	facilities	called	tokamaks.	The	work	will	be	carried	out	on	the	DIII-D	National	Fusion	Facility	in	San	Diego.	Read	more	on	the	PPPL	website.	Nuclear	startups	reimagine	atomic	energy	16
May	2014	To	most	people,	the	outlook	for	nuclear	power	wouldn't	seem	bright.	The	Fukushima	disaster	in	Japan	three	years	ago	increased	public	resistance	to	the	industry.	Cheap	natural	gas	is	undercutting	its	competitiveness.	Aging	nuclear	plants	around	the	country,	including	Vermont	Yankee	in	Vernon,	Vt.,	are	shutting	down.But	into	this	bleak
environment	come	two	startups	with	roots	at	MIT	hoping	to	revive	an	industry	that	has	long	struggled	to	make	a	comeback.	Their	technologies	aim	to	solve	issues	that	have	bedeviled	nuclear	power	for	decades:	safety,	cost,	and	radioactive	waste.	Transatomic	Power,	a	three-person	firm	sharing	incubator	space	at	the	Cambridge	Innovation	Center,	is
designing	a	reactor	that	would	be	cheaper	than	coal	and	generate	electricity	from	spent	fuel	rods	—	aka	radioactive	waste	—	piling	up	in	the	nation's	nuclear	plants.	UPower	Technologies	is	developing	a	miniature	atomic	power	plant	that	would	be	cheaper	and	cleaner	than	diesel	generators	used	in	remote	locations.	Read	the	whole	article	on
bostonglobe	website.	A	letter	from	the	ITER	Director-General	on	the	meeting	of	the	Fourteenth	ITER	Council	14	May	2014	The	ITER	Project	is	a	global	project	that	brings	together	seven	Members:	China,	the	European	Union,	India,	Japan,	Korea,	Russia	and	the	United	States.	It	aims	to	contribute	a	viable	solution	to	the	energy	and	environmental
challenges	facing	humankind.	By	producing	500	MW	of	thermal	power,	ITER	will	demonstrate	the	availability	and	integration	of	the	science,	the	technology,	and	the	safety	features	of	a	fusion	reactor.	Since	1985,	when	the	ITER	Project	was	given	a	decisive	political	push,	the	world	has	experienced	many	crises.	In	2007,	at	the	Elysée	Palace	in	Paris,
the	seven	Members	signed	the	Joint	Implementation	Agreement	that	formally	established	the	ITER	Organization.	As	a	long-term	international	project,	aimed	at	providing	mankind	with	a	safe	and	unlimited	energy	source,	ITER	has	made	it	a	rule	to	keep	away	from	the	world's	political	and	diplomatic	discussions.	It	is	ITER's	philosophy	that	the	project
should	not	be	impacted	by	situations	or	events	developing	outside	its	direct	area	of	competence.	ITER	Organization	Director-General	Osamu	Motojima	has	sent	the	attached	letter	to	the	Heads	of	Delegations	of	the	seven	ITER	Members	to	voice	his	concern	about	the	current	international	situation	"and	its	possible	political	impact	on	the	ITER
Project."	The	ITER	Director-General	strongly	encourages	the	seven	ITER	Members,	together	with	the	ITER	Organization,	to	proactively	work	at	solving	any	issue.	Thanks	to	great	effort	of	the	ITER	Council	Chair,	all	Members	have	been	working	very	harmoniously	to	ensure	that	world	situations	do	not	affect	the	progress	of	the	project.	We	are	very
glad	to	know	that	if	some	Members	have	issues,	the	rest	will	work	with	them	to	find	a	solution	that	is	acceptable	to	all.	Fifty	percent	of	the	world	population	and	80	percent	of	GDP	are	represented	by	the	seven	Members	of	ITER.	The	ITER	Project	creates	a	new	collaborative	culture	and	standard	aimed	at	solving	energy	and	environmental	problems
and	contributing	to	world	peace.				Back	to	the	future:	are	we	about	to	crack	fusion	energy?	08	May	2014	Can	we	harness	the	energy	of	an	earth-bound	sun?	It's	a	question	that	has	obsessed	and	perplexed	scientists	for	more	than	half	a	century.	According	to	Professor	Steve	Cowley,	director	of	the	Culham	Centre	for	Fusion	Energy	(CCFE)	and	chief
executive	of	the	United	Kingdom	Atomic	Energy	Authority,	it	remains	one	of	the	"great	quests"	in	science.For	the	uninitiated,	it's	the	kind	of	big	idea	that	makes	your	head	spin:	we're	talking	about	mimicking	the	process	that	powers	the	stars,	heating	hydrogen	atoms	to	temperatures	in	excess	of	100	million	degrees	celsius	—	the	point	at	which	they
fuse	into	heavier	helium	atoms	—	and	releasing	energy	in	the	process.	The	creation	of	a	self-sustaining	reaction	here	on	Earth	would	be	a	revolutionary	moment	for	humanity.	It	would	mean	we'd	have	a	near-limitless	source	of	energy	that	is	clean,	safe	and	cheap.	The	fuel	used	for	fusion	(two	isotopes	of	hydrogen,	deuterium	and	tritium)	is	so
abundant	it	will	effectively	never	run	out;	one	kilogram	of	it	provides	the	same	amount	of	energy	as	10	million	kilograms	of	fossil	fuel.	And	while	some	fusion	reactor	components	would	become	mildly	radioactive	over	time,	they	should	be	safe	to	recycle	or	dispose	of	conventionally	within	100	years,	according	to	fusion	experts.	Read	the	whole	article
on	The	Guardian	website.	Tokamak	tales	from	the	Culham	Centre	for	Fusion	Energy	07	May	2014	Want	to	know	what	it's	like	to	work	in	fusion?	In	a	new	blog	from	the	Culhan	Centre	for	Fusion	Energy	(CCFE),	graduate	physicists	and	engineers	lift	the	lid	on	life	at	Culham.	Tokamak	Tales	aims	to	show	the	world	what	the	graduates	get	up	to.
What	they	do	day-to-day,	what	exciting	projects	they	are	working	on,	and	their	experiences	as	a	CCFE	graduate.	Editor	Ailsa	Sparkes	says:	"The	aim	is	to	have	an	informal	platform	which	is	interesting	to	read	for	the	public	and	for	our	staff.	We	are	going	to	show	you	what	it's	like	to	work	at	a	major	lab	and	what	progress	we're	making	with	fusion
energy	—	we	hope	to	both	amuse	and	enlighten	you!	We're	looking	forward	to	getting	comments	and	questions,	and	we'd	also	welcome	contributions	from	other	fusion	researchers."	Northern	lights'	physics	could	aid	in	nuclear	fusion	07	May	2014	The	aurora	is	more	than	just	a	breathtaking	display	of	light.	It	may	also	hold	the	secret	of	a	magnetic
phenomenon	related	to	the	nuclear	fusion	powering	the	sun.	This	secret	could	even	help	create	nuclear	fusion	in	the	lab,	says	a	team	of	researchers.	[...]	Now	a	team	of	researchers	from	the	University	of	Michigan	and	Princeton	University	hopes	that	the	performance	of	fusion	experiments	can	be	improved	by	investigating	of	the	dynamics	of	magnetic
fields	observed	during	the	aurora.	Read	more	on	LiveScience	website.	Pushing	negative	ion	beam	technology	to	the	extreme	06	May	2014	The	newly	commissioned	ELISE	test	facility	has	begun	operation	at	the	Max	Planck	Institute	for	Plasma	Science	(IPP)	in	Garching,	Germany.	Funded	by	the	European	Domestic	Agency	as	a	voluntary	European
contribution	to	the	neutral	beam	program,	ELISE	(Extraction	from	a	Large	Ion	Source	Experiment)	is	the	first	large	radio-frequency-driven	negative	ion	source	in	the	world,	approximately	half	the	size	of	the	source	that	will	be	installed	at	ITER	for	the	neutral	beam	injectors.	In	this	latest	video	from	the	European	Domestic	Agency,	the	scientists	and
engineers	responsible	for	operating	ELISE	talk	about	plans	for	the	test	bed,	the	challenges	of	achieving	ITER	performance	parameters,	and	the	importance	of	research	carried	out	within	the	frame	of	the	experiment	for	the	ITER	neutral	beam	development	program.	Visit	the	European	Domestic	Agency	website	to	watch	the	video.	Wendelstein	7-X
ready	to	switch	on	06	May	2014	On	20	May,	the	world	will	witness	a	welcome	staging	post	in	the	quest	to	develop	nuclear	fusion,	when	Germany's	Max	Planck	Institute	for	Plasma	Physics	switches	on	the	Wendelstein	7-X,	an	earth-bound	machine	built	to	mimic	the	way	in	which	stars	generate	energy.The	project	is	part	of	the	German	national	fusion
research	program	but	has	received	significant	support	at	nearly	30	percent	of	the	total	cost	from	the	EU's	Euratom	program.	Despite	its	schedule	slipping	eight	years,	from	2006	to	2014,	and	the	cost	doubling	from	an	original	EUR	500	million	to	more	than	EUR	1	billion,	the	anticipation	among	fusion	scientists	is	palpable.	Eventually,	it	is	hoped,	the
Wendelstein	7-X	will	provide	a	baseline	for	a	future	commercial	power	plant	that	like	the	sun	and	the	stars	derives	energy	from	the	fusion	of	atomic	nuclei.	Read	more	on	the	Science-Business	website.	From	ITER	back	to	Europe	06	May	2014	The	European	Commission	has	appointed	Maria	de	Aires	Soares	as	the	Head	of	its	Representation	in	Portugal.
She	will	take	up	office	on	16	May	2014.	Mrs	Soares	brings	to	her	new	role	proven	leadership	and	management	skills,	an	extensive	knowledge	and	experience	of	the	European	institutions,	a	track-record	of	working	with	a	variety	of	stakeholders	and	a	strong	background	in	political	analysis	and	communicating	policy.	Since	November	2011	Mrs	Soares
has	(as	a	Commission	official	seconded	in	the	interest	of	the	service)	been	the	Head	of	the	Finance	and	Budget	Division	at	the	ITER	Organization	in	Saint	Paul-lez-Durance,	France.	Prior	to	this	appointment	she	served	as	Minister-Counselor,	Head	of	the	Research,	Technology,	Innovation	and	Education	Section	at	the	Delegation	of	the	European	Union
to	the	United	States	in	Washington	DC.	Mrs	Soares	joined	the	European	Commission	in	1989	in	the	Directorate	General	for	Research	and	Innovation,	holding	different	management	positions	in	areas	ranging	from	administration	and	finance	to	researchers'	mobility	and	energy.	In	particular	she	promoted	and	developed	an	energy	cooperation	strategy
between	the	European	Union	and	Brazil,	China,	India,	Japan,	Russia,	South	Korea	and	the	US.	She	was	admitted	to	the	Lisbon	Bar	in	1980	and	started	her	professional	career	at	a	law	firm	in	Lisbon.	Immediately	before	joining	the	European	Commission	she	held	a	senior	position	in	the	European	Organisation	for	Nuclear	Research	(CERN)	in	Geneva.
She	is	a	Law	graduate	from	the	University	of	Lisbon	and	holds	a	Ph.	D.	in	Law	from	the	University	of	Montpellier.	Sun's	fractal	surprise	could	help	fusion	on	Earth	05	May	2014	THE	sun	has	thrown	us	a	fractal	surprise.	An	unexpected	pattern	has	been	glimpsed	in	the	solar	wind,	the	turbulent	plasma	of	charged	particles	that	streams	from	the	sun.	It
offers	clues	for	handling	plasmas	that	roil	inside	nuclear	fusion	reactors	on	Earth.	Composed	of	charged	particles	such	as	protons	and	electrons,	the	solar	wind	streams	from	the	sun	and	pervades	the	solar	system.	Its	flow	is	turbulent,	containing	eddies	and	moving	at	different	speeds	in	different	directions.	It	was	thought	that	this	turbulence	was
similar	to	that	in	a	fluid,	behaving	like	mixing	ocean	currents	or	the	air	flows	that	make	aeroplane	flights	bumpy.	Read	the	whole	article	on	the	New	Scientist	website.	Top	Ten	Reasons	for	ITER	29	Apr	2014	As	climate	change	becomes	a	serious	national	security	threat,	we	must	look	to	the	future	for	a	clean,	safe	and	sustainable	source	of	energy	for
our	future.	The	ITER	experiment	will	be	the	largest	ITERexperimental	tokamak	nuclear	fusion	reactor,	located	at	Cadarache,	France.	Through	ITER,	we	can	find	solutions	to	control	fusion	energy,	so	that	it	can	be	commercialized	to	provide	the	world	with	a	sustainable	energy	source.	This	project	was	born	in	1985	in	hopes	of	peace	through	energy
cooperation	between	the	superpowers	of	the	Soviet	Union	and	the	U.S.	Today,	its	members	include	China,	the	European	Union,	India,	Japan,	the	Republic	of	Korea	and	the	United	States	of	America.	With	recent	controversy	over	the	mismanagement	of	the	ITER	structure,	the	U.S.	has	reevaluated	its	position	in	funding	the	ITER	project.	If	the	U.S.
withdraws	from	the	project,	we	will	fall	behind	in	energy	research	and	will	not	be	able	to	reap	theITER	numerous	benefits	that	ITER	offers.	Below	I	state	the	top	ten	reasons	why	ITER	is	beneficial	for	the	United	States.	-	By	Kathy	Duong,	Research	Assistant	at	the	American	Security	Project	Read	more	on	the	Peak	Oil	website.	Could	Knots	Unravel
Mysteries	of	Fluid	Flow?	29	Apr	2014	Spaghetti-thin	shoelaces,	sturdy	hawsers,	silk	cravats	—	all	are	routinely	tied	in	knots.	So	too,	physicists	believe,	are	water,	air	and	the	liquid	iron	churning	in	Earth's	outer	core.	Knots	twist	and	turn	in	the	particle	pathways	of	turbulent	fluids,	as	stable	in	some	cases	as	a	sailor's	handiwork.	For	decades,	scientists
have	suspected	the	rules	governing	these	knots	could	offer	clues	for	untangling	turbulence	—	one	of	the	last	great	unknowns	of	classical	physics	—	but	any	order	exhibited	by	the	knots	was	lost	in	the	surrounding	chaos.	Now,	with	deft	new	tools	at	their	fingertips,	physicists	are	beginning	to	master	the	art	of	tying	knots	in	fluids	and	other	flowable
entities,	such	as	electromagnetic	fields,	enabling	controlled	study	of	their	behavior.	"Now	that	we	have	these	knots,	we	can	measure	the	shape	of	them	in	3-D;	we	can	look	at	the	flow	field	around	them,"	said	William	Irvine,	a	physicist	at	the	University	of	Chicago.	"We	can	really	figure	out	what	the	rules	of	the	game	are."			Read	more	on	Quanta
Magazine	website.	Tony	Donné	appointed	EUROfusion	programme	manager	29	Apr	2014	On	April	23	the	General	Assembly	of	European	Fusion	Research	Units	appointed	Tony	Donné	as	Programme	Manager	for	the	consortium	EUROfusion,	which	is	currently	being	set	up.	EUROfusion	is	to	succeed	the	European	Fusion	Development	Agreement
(EFDA)	as	the	umbrella	organization	of	Europe's	fusion	research	laboratories.	At	the	moment,	Tony	Donné	is	head	of	the	fusion	physics	theme	at	the	Dutch	Institute	for	Fundamental	Energy	Research	(DIFFER).	Starting	2	June,	he	will	manage	EUROfusion's	execution	of	the	European	Fusion	Roadmap,	which	aims	to	realize	commercial	energy	from
fusion.	Read	the	announcement	on	DIFFER	website.	JET	to	shoot	for	nuclear	fusion	record	25	Apr	2014	The	JET	experiment	in	Oxfordshire	was	opened	in	1984	to	understand	fusion	-	the	process	that	powers	the	Sun.	Prof	Steve	Cowley	told	the	BBC	a	go-ahead	to	run	JET	at	maximum	power	would	allow	scientists	to	try	for	the	record	by	the	end	of	the
decade.	This	could	bring	Jet	up	to	the	coveted	goal	of	"breakeven"	where	fusion	yields	as	much	energy	as	it	consumes.	Fusion	is	markedly	different	from	current	nuclear	power,	which	operates	through	splitting	atoms	-	fission	-	rather	than	squashing	them	together	as	occurs	in	fusion.	"We're	hoping	to	repeat	our	world	record	shots	and	extend	them,"
Prof	Cowley,	who	is	director	of	the	Culham	Centre	for	Fusion	Energy	-	which	hosts	JET,	told	BBC	News.	"Our	world	record	was	from	1997,	we	think	we	can	improve	on	it	quite	considerably	and	get	some	really	spectacular	results.	We're	winding	up	to	that	and	by	the	end	of	the	decade	we'll	be	doing	it."	Read	more	on	BBC	News	website	Calming
Plasma's	Stormy	Seas	24	Apr	2014	For	decades,	controlled	nuclear	fusion	has	held	the	promise	of	a	safe,	clean,	sustainable	energy	source	that	could	help	wean	the	world	from	fossil	fuels.	But	the	challenges	of	harnessing	the	power	of	the	sun	in	an	Earth-based	nuclear	fusion	reactor	have	been	many,	with	much	of	the	progress	over	the	last	several
years	coming	in	incremental	advances.One	of	the	key	technical	issues	that	has	puzzled	physicists	is	actually	a	common	occurrence	in	fusion	reactions:	plasma	turbulence.	Turbulence	inside	a	reactor	can	increase	the	rate	of	plasma	heat	loss,	significantly	impacting	the	resulting	energy	output.	So	researchers	have	been	working	to	pinpoint	both	what
causes	this	turbulence	and	how	to	control	or	even	eliminate	it.	Now	simulations	run	at	the	National	Energy	Research	Scientific	Computing	Center	(NERSC)	have	shed	light	on	a	central	piece	of	the	puzzle:	the	relationship	between	fast	ion	particles	in	the	plasma	and	plasma	microturbulence.	Read	the	whole	article	on	NERSC	website.	7th	ITER
International	School	18	Apr	2014	The	7th	ITER	International	School	will	be	held	on	25-29	August	2014	at	ITER	on	the	first	day	and	downtown	Aix-en-Provence	on	the	second.	The	focus	this	year	will	be	on	"Highly	parallel	computing	in	modelling	magnetically	confined	plasmas	for	nuclear	fusion."	This	subject	has	an	interdisciplinary	character:	high-
performance	computing	is	a	key-tool	for	facing	problems	in	different	fields	of	magnetically	confined	fusion.	It	is	one	of	the	main	subjects	for	achieving	the	expected	results	in	the	future	ITER	reactor.	The	ITER	International	school	aims	to	prepare	young	scientists	for	working	in	the	field	of	nuclear	fusion	and	in	research	applications	associated	with	the
ITER	Project.	The	first	ITER	school	was	organized	during	July	2007	in	Aix-en-Provence,	and	was	focused	on	turbulent	transport	in	fusion	plasmas.	Five	different	editions	have	followed:	2008	in	Fukuoka,	Japan	(magnetic	confinement);	2009	in	Aix-en-Provence	(plasma-surface	interaction);	2010	in	Austin,	Texas	(Magneto-Hydro-Dynamics);	2011	in	Aix-
en-Provence	(energetic	particles);	and	finally	2012	in	Ahmedabad,	India	(on	radio-frequency	heating).	More	information	here.			A	short	guide	to	fusion	energy	17	Apr	2014	In	theory,	it's	possible	to	shoot	some	energy	at	hydrogen	and	get	even	more	energy	back.	The	process	is	called	thermonuclear	fusion,	and	if	we	could	ever	get	fusion	power	to	work
—	a	big	if	—	we'd	never	have	to	worry	about	our	energy	problems	again.It's	not	a	completely	crazy	notion.	Nuclear	fusion	already	takes	place	in	the	sun's	core,	after	all.	And	the	promise	of	fusion	power	has	led	researchers	to	try	their	best	for	decades	upon	decades.	Occasionally,	they	even	make	some	advances	—	as	happened	this	past	winter,	when
scientists	got	closer	to	fusion	power	than	ever.	Trouble	is,	the	scientific	and	technical	hurdles	ahead	are	still	enormous	—	in	fact,	we	still	don't	have	a	full	grasp	on	what	all	the	hurdles	might	be.	Still,	the	potential	pay-off	is	so	massive	that	countries	have	sunk	billions	and	billions	of	dollars	into	fusion	research.	So	here's	a	guide	to	how	far	humanity	has
come	on	thermonuclear	fusion	—	and	how	far	we	still	have	to	go.Read	more	on	Vox	website.	"We	may	have	a	tale	to	tell	our	grandchildren"	09	Apr	2014	On	this	day	in	1984,	Her	Majesty	Queen	Elizabeth	II	offically	inaugurated	the	JET	installation	at	Culham	Center	for	Fusion	Energy.	EFDA,		the	European	Fusion	Development	Agreement,	has	just
posted	a	video	of	the	opening,	featuring	the	Queen's	address	to	the	guests,	among	whom	French	President	François	Mitterrand	and	Gaston	Thorn,	president	of	the	European	Commission.	Applications	open	for	F4E	summer	internships	09	Apr	2014	Interested	in	a	career	in	fusion?	Want	to	gain	practical	experience	in	a	European	working	environment?
The	European	Domestic	Agency	for	ITER,	Fusion	for	Energy	(F4E),	is	offering	two-to-three	month	summer	internships	at	its	offices	in	Barcelona,	Spain	for	EU	or	Swiss	nationals	aged	18-25	who	are	following	university	studies.	Applications	can	be	filled	out	online	at:	.	The	deadline	for	submission	is	25/04/2014	at	midday	CET.	German	Physical	Society
announces	"The	Physics	of	ITER"	09	Apr	2014	From	22-26	September,	a	Physics	School	will	be	organized	by	the	Germany	Physical	Society	DPG	at	the	Physikzentrum	in	Bad	Honnef,	Germany	with	the	theme	"The	Physics	of	ITER."	The	invited	speakers	and	range	of	subjects	will	represent	the	wide	range	of	expertise	from	the	EU	Fusion	Programme.
The	Physics	School	targets	young	physicists	at	the	early	stage	of	their	career	but	will	also	attract	physicists	from	all	fields	and	fusion	scientists.The	Physics	School,	strongly	supported	by	the	Heraeus	Foundation,	provides	an	affordable	opportunity	to	deepen	knowledge	in	fusion-oriented	physics	with	a	special	concentration	on	ITER.	More	information
can	be	found	at	the	dedicated	website.	How	a	new	star	will	be	born	07	Apr	2014	The	ITER	project	is	truly	at	the	frontier	of	knowledge,	a	collective	effort	to	explore	the	tantalizing	future	of	free,	clean	and	inexhaustible	energy	offered	by	nuclear	fusion.	Where	the	Large	Hadron	Collider	at	CERN	pushes	the	boundaries	of	physics	to	find	the	origins	of
matter,	the	ITER	Project	seeks	to	give	humans	an	endless	stream	of	power	which	could	have	potentially	game-changing	consequences	for	the	entire	planet.Read	the	article	on	Euronews	website.	Agence	Iter	France	director	to	co-preside	Eurofusion	02	Apr	2014	Director	of	Agence	Iter	France,	former	director	of	JET	(2000-2006)	and	former	head	of	the
European	Fusion	Development	Agreement	EFDA	(2006-2009),	Jérôme	Pamela	was	recently	appointed	co-president	of	Eurofusion.The	new	consortium,	which	succeeds	EFDA,	is	the	answer	of	the	European	fusion	community	to	the	new	challenges	of	the	"ITER	era."	It	aims	at	streamlining	the	fusion	programs	of	the	European	laboratories	and
installations	in	order	to	contribute	to	ITER	with	maximum	efficiency.	"We	also	have	to	prepare	for	DEMO,	the	'demonstration	installation'	that	will	come	after	ITER,"	explains	Jérôme	Pamela,		"and	to	train	a	new	generation	of	physicists	who	will	operate	ITER	and	build	DEMO."	Jérôme	will	be	co-presiding	Eurofusion	alongside	Sybille	Günter,	director
of	the	Max	Planck	Institute	for	Plasma	Physics,	IPP	Garching.	Photo	©	AIF	-	V.	Paul	Questions	and	answers	with	Stephen	Dean	and	Daniel	Clery	02	Apr	2014	Two	recently	published	books	describe	the	history	of	nuclear	fusion	research.	Search	for	the	Ultimate	Energy	Source:	A	history	of	the	US	Fusion	Energy	Program	(Springer,	2013)	is	written	by
Stephen	Dean,	president	of	Fusion	Power	Associates,	a	nonprofit	advocacy	organization.	Dean	is	also	a	former	administrator	of	the	US	Department	of	Energy's	fusion	research	program.	Science	magazine	deputy	news	editor	Daniel	Clery's	A	Piece	of	the	Sun:	The	Quest	for	Fusion	Energy	(Overlook	Press,	2013),	provides	a	more	global	perspective	on
the	same	subject.	Physics	Today	reviewed	both	books	together	in	March	and	recently	caught	up	with	the	authors	to	discuss	their	respective	works.	Read	the	interview	on	physicstoday	website.	ITER	site	works	popular	on	YouTube	31	Mar	2014	The	European	Domestic	Agency,	with	responsibility	for	the	construction	of	the	39	buildings	of	the	ITER
installation,	launched	its	first	video	on	YouTube	four	years	ago.	Since	then,	over	100,000	viewers	have	followed	its	regular	postings	on	site	progress,	industry	collaboration	and	manufacturing.	Find	out	more	here.	ITER	at	the	Cité	des	Sciences	in	Paris	31	Mar	2014	An	exposition	on	ITER	is	running	from	now	until	8	June	at	the	Cité	des	Sciences	(Parc
de	la	Villette,	Paris).	Combining	different	media—display	panels,	videos,	interviews—the	exposition	is	designed	to	interest	a	wide	public,	including	a	younger	audience.	See	the	Cité	des	Sciences	website	for	more	information	(in	French).	ITER	represented	at	NewGen	future	energy	forum	in	Moscow	27	Mar	2014	The	ITER	Project	is	present	at	this
week's	NewGen—Future	Energy	forum	in	Moscow,	where	industry	and	political	actors	from	Russia	and	abroad	debate	innovation	in	energy.		Anatoly	Krasilnikov,	head	of	ITER	Russia,	led	a	round	table	on	26	March	titled	"Innovative	Discussions	in	the	ITER	Project"	with	participation	from	the	Troitsk	Institute	for	Innovation	and	Fusion	Research
(TRINITI)	and	the	Tokamak	Physics	Institute	at	the	Kurchatov	Institute.	One	topic	of	discussion	was	the	readiness	to	begin	designing	"fusion-fission"	hybrid	energetics	in	Russia.	"Today	we've	got	everything	to	start	designing,"	said	the	deputy	director	of	the	Tokamak	Physics	Institute,	Boris	Kuteev.	"Together	with	the	ITER	Project,	the	implementation
of	a	hybrid	project	would	significantly	contribute	to	creation	of	a	fusion	power	plant	in	future."	Puffing	hydrogen	for	self-protection	25	Mar	2014	Researchers	of	the	FOM	Institute	DIFFER	have	discovered	that	the	wall	material	of	a	fusion	reactor	can	shield	itself	from	high	energy	plasma	bursts.	The	wall	material	tungsten	seems	to	expel	a	cloud	of
cooling	hydrogen	particles	that	serves	as	a	protective	layer.	The	research	team	publishes	their	results	on	24	March	2014	in	the	journal	Applied	Physics	Letters.	[...]	The	heart	of	a	fusion	reactor	like	ITER	contains	an	extremely	hot	plasma,	from	which	short,	intense	energy	bursts	rain	down	on	the	reactor	wall.	In	ITER,	the	tungsten	wall	will	face
powerful	discharges	of	several	gigawatts	per	square	meter,	several	times	per	second.		However,	researchers	at	FOM	Institute	DIFFER	discovered	that	under	some	conditions	less	than	half	of	that	incoming	energy	actually	hits	the	surface.The	physicists	used	their	linear	plasma	experiment	Pilot-PSI	to	show	that	the	tungsten	surface	shields	itself	from
the	blast	by	expelling	a	cloud	of	cooling	hydrogen	particles.	This	is	the	first	time	that	fusion	researchers	see	the	energy	pulses	and	the	wall	react	to	each	other	at	this	level	of	detail.	Caption:	Hydrogen	plasma	in	DIFFER's	linear	plasma	generator	Pilot-PSI.	Credit:	Fundamental	Research	on	Matter	(FOM)	Read	more	on	the	DIFFER	website.					14
Million	Yomiuri	readers	will	hear	about	ITER	25	Mar	2014	With	a	combined	morning	and	evening	circulation	of	more	than	14	million,	the	Japanese	daily	Yomiuri	Shimbun	is	number	one	among	the	world's	biggest	selling	newspapers.	Last	Friday	21	March	the	Yomiuri	dispatched	one	of	its	science	reporters,	Kyoichi	Sasazawa,	to	the	ITER	site.	The
reporter	met	with	ITER	Director-General	Osamu	Motojima	and	ITER	DDG	Carlos	Alejaldre	and	visited	the	ITER	construction	site.	"In	Japan,	knowledge	of	fusion	needs	to	be	improved,"	he	observed.	The	article	he's	preparing	will	be	published	in	Japan	in	late	April	and	will	also	appear	in	the	English	edition	of	the	Yomiuri.	Caption:	DG	Motojima	and
Yomiuri	science	writer	Kyoichi	Sasazawa	take	in	the	Tokamak	Pit	view	from	the	Assembly	Hall	slab.			25	years	ago:	"The	scientific	fiasco	of	the	century"	25	Mar	2014	Twenty	five	years	ago,	University	of	Utah	scientists	announced	a	discovery	that	touched	off	a	worldwide	sensation."Basically,	we've	established	a	sustained	nuclear	fusion	reaction	by
means	which	are	considerably	simpler	than	conventional	techniques,"	said	Professor	Stanley	Pons	on	23	March	1989.	He	was	describing	an	experiment	on	the	Utah	campus	that	sent	waves	of	optimism	around	the	globe.	Some	thought	so-called	"cold	fusion"	would	solve	the	world's	energy	problems	and	lead	to	widespread	peace	and	prosperity.	But	it
wasn't	long	before	those	hopes	crumbled.	At	least	one	prominent	scientist	later	denounced	it	as	"the	scientific	fiasco	of	the	century."	Read	more	here.		Researchers	model	spent	nuclear	fuels	24	Mar	2014	Lawrence	Livermore	scientists	have	modeled	actinide-based	alloys,	such	as	spent	nuclear	fuel,	in	an	effort	to	predict	the	impact	of	evolving	fuel
chemistry	on	material	performance.	This	work,	funded	by	a	Laboratory	Directed	Research	and	Development	Program	on	"Scientific	Basis	for	Ultra-high	Burn-up	Nuclear	Fuels,"	could	have	direct	implications	for	the	use	of	spent	nuclear	fuel	as	another	source	of	energy.	Despite	the	limited	availability	of	experimental	thermodynamic	data,	this	new
approach	can	predict	important	features	contained	in	phase	diagrams,	namely	phases	and	their	stability	in	composition-temperature	domains	and	microstructures,	and	more	importantly,	guide	and	motivate	further	experiments	for	validating	the	methodology	and	the	data	for	subsequent	modeling	of	materials	performance	at	higher	scale,	according	to
Patrice	Turchi,	lead	author	of	a	review	paper	appearing	in	the	March	issue	of	the	Journal	of	the	Minerals,	Metals	&	Materials	Society	(JOM).	Read	the	full	article	here.	Making	synthetic	diamond	crystals	in	a	plasma	reactor	21	Mar	2014	Diamonds	are	highly	sought	after	as	jewelry	and	as	a	form	of	capital	investment.	They	are	also	prized	by	the
research	community,	but	not	because	of	their	brilliance	or	symbolic	significance	—	it	is	their	physical	properties	that	make	these	gems	precious	to	scientists.	Diamonds	are	extremely	hard,	have	unrivaled	thermal	conductivity	and	have	a	broadband	spectral	transparency	that	stretches	from	ultraviolet	to	far	infrared,	making	them	the	ideal	material	for
a	host	of	different	applications.	Consequently,	there	is	a	large	market	for	synthetic	diamonds:	they	can	cut	through	steel	as	if	it	were	paper,	dig	their	way	through	the	earth	on	the	tips	of	drilling	heads,	are	used	as	scalpels	in	operations	and	can	act	as	bio-electrochemical	sensors	for	detecting	substances	such	as	DNA.	Read	more	here.	Indian



community	celebrates	Holi	festival	20	Mar	2014	Holi	Hai!!		Holi,	the	Indian	festival	of	colours	(also	known	as	the	festival	of	love),	is	a	celebration	of	the	arrival	of	Spring.	The	festival	symbolizes	happiness	and	brings	together	families	and	friends	for	delicious	food	and	lots	of	fun.	On	Sunday,	16	March	near	Manosque,	nearly	50	people—ITER	staff	from
India,	friends	and	families—gathered	to	celebrate	this	most	colourful	holiday.					Busy	days	in	China	14	Mar	2014	During	a	recent	visit	to	China,	ITER	Director-General	Osamu	Motojima	met	with	high-level	representatives	of	government	and	had	the	opportunity	to	visit	some	of	the	factories	where	fabrication	is	underway	on	components	within	the
Chinese	scope.On	March	5,	2014,	Vice	Minister	Jianlin	Cao	of	MOST,	head	of	the	Chinese	delegation	to	the	ITER	Council,	received	the	Director-General	and	colleagues	Ju	Jin,	ITER	Deputy	Director-General,	Sachiko	Ishizaka,	Secretary	to	the	ITER	Council,	and	members	of	the	Project	Control	Division	for	an	exchange	of	views	on	recent	developments	in
the	ITER	Project.	The	following	day,	the	ITER	Director-General	visited	the	headquarters	of	China	National	Nuclear	Corporation	in	Beijing,	meeting	with	Chief	Engineer	Zengguang	Lei	and	ITER	Management	Advisory	Committee	(MAC)	Chair	Jiashu	Tian.	During	his	three-day	stay	he	was	also	able	to	pay	visits	to	Western	Superconducting	Technologies
in	Xi'an	City,	the	company	responsible	for	the	manufacturing	of	ITER	superconducting	strand,	and	Nantong	Shenhai	Science	and	Industrial	Technology,	responsible	for	the	surface-plating	of	ITER	niobium-tin	and	niobium-titanium	superconducting	strands.			More	than	a	year	in	Provence	13	Mar	2014	In	the	Spring	issue	of	InFusion,	a	publication
from	the	Culham	Centre	for	Fusion	Energy	(CCFE),	Mike	Walsh,	head	of	the	ITER	Diagnostic	Division	and	Neill	Taylor,	former	Division	head	of	Nuclear	Safety	and	Analysis,	reflect	on	their	experiences	at	ITER.			Read	it	here	(p.12-13).					World's	largest	energy	initiative	comes	to	Wollongong	11	Mar	2014	One	of	the	people	responsible	for	the
manufacture	of	the	magnet	system	at	the	heart	of	ITER	presented	a	special	guest	seminar	recently	to	staff	and	students	at	the	Australian	Institute	for	Innovative	Materials.	Arnaud	Devred,	Superconductor	Systems	and	Auxiliaries	Section	leader	at	ITER,	is	responsible	for	the	in-kind	procurement	of	the	superconducting	cable-in-conduit	conductors
which	are	expected	to	cost	around	$US1	billion,	about	half	of	the	whole	cost	of	the	ITER	magnet	system.	Read	the	original	article	here.	What's	the	Moon	Worth?	11	Mar	2014	Without	the	moon,	we	probably	wouldn't	exist.		In	that	sense,	the	moon's	value	is	infinite	--	but	what	if	you	wanted	to	put	a	dollar	amount	on	that	rock?	Most	scientists	think	the
rock	is	made	up	of	elements	like	iron	and	magnesium,	but	the	most	valuable	part	of	its	structure	may	be	Helium-3.	Hard	to	find	on	Earth,	the	isotope	can	power	nuclear	fusion	reactors,	a	potentially	mammoth	answer	to	future	energy	needs.			Read	the	full	article	here.							Dhiraj	Bora	on	fusion	09	Mar	2014	Dhiraj	Bora,	present	Director	of	the	Institute
for	Plasma	Research,	Gujarat	and	former	ITER	Deputy-Director	General,	explains	what	a	fusion	reaction	is,	what	conditions	it	requires,	and	what	hurdles	scientists	face	in	achieving	it.	Read	Prof.	Dhiraj	Bora's	interview	here.			Spitzer:	Fusion	Vs	Fission	09	Mar	2014	When	a	science-mad	artificial	intelligence	system	(voiced	by	GLaDOS	actress	Ellen
McLain)	is	installed	at	NASA,	two	hapless	computer	technicians	learn	the	process	behind	nuclear	fusion	in	the	Sun,	and	how	it	differs	from	fission.	Watch	the	video	here.	Going	nuclear—in	a	small	way	07	Mar	2014	New	research	has	provided	a	comprehensive	overview	of	new	small-scale	nuclear	reactors,	which	could	be	suitable	candidates	to	cope
with	the	world's	ever-growing	demand	for	energy.	According	to	official	estimates,	world	energy	consumption	in	2035	will	be	more	than	double	that	of	1995.	A	substantial	challenge	for	engineers	and	scientists	over	the	coming	decades	is	to	develop	and	deploy	power	plants	with	sufficient	capacity	and	flexibility	to	meet	this	increasing	need	while
simultaneously	reducing	emissions.	The	new	article	aims	to	show	to	what	extent	a	new	type	of	nuclear	reactor,	termed	the	'Small	Modular	Reactor'	(SMR),	might	provide	a	solution	to	fulfil	these	energy	needs.	Read	full	article	on	Science	Daily	website.			The	17	Countries	Generating	The	Most	Nuclear	Power	07	Mar	2014	While	the	popularity	of
nuclear	power	worldwide	took	a	major	hit	in	the	aftermath	of	the	Fukushima-Daiichi	Nuclear	Disaster	in	2011,	it	remains	one	of	the	cheapest,	most	efficient,	and	carbon-friendly	forms	of	energy	generation	that	we	currently	have.	Energy	superpowers	like	the	United	States,	Russia,	and	Canada	have	made	nuclear	power	lucrative,	not	just	through
cheap	energy,	but	through	licensing	their	technology	to	developing	countries	looking	for	a	new	energy	source.	For	that	reason,	nuclear	power	has	remained	a	viable	and	important	form	of	energy,	one	which	will	be	integral	to	the	world	over	the	next	fifty	years.	Read	the	full	article	on	Business	Insider	Australia	website.			Major	U.S.	Science	Agencies
Face	Flat	Prospects	05	Mar	2014	President	Barack	Obama	this	morning	released	a	$3.901	trillion	budget	request	to	Congress,	including	proposals	for	a	host	of	federal	research	agencies.	(...)	Once	again	there	are	winners	and	losers	in	the	proposed	budget	for	2015	the	Department	of	Energy's	(DOE's)	Office	of	Science,	the	single	largest	funder	of	the
physical	sciences	in	the	United	States.	Overall,	the	Office	of	Science	budget	would	creep	up	by	just	0.9%	from	its	current	level	to	$5.111	billion.	But	whereas	some	research	programs,	such	as	advance	computing,	would	see	double-digit	increases,	others,	such	as	fusion,	would	take	deep	cuts.	(...)	In	contrast,	the	fusion	program	would	take	a	17.6%	cut
to	$416	million—$88	million	less	than	it's	getting	this	year.	Although	far	from	final,	the	numbers	suggest	another	big	dip	for	a	program	that	has	enjoyed	a	roller	coaster	ride	in	recent	years.	In	its	proposed	2013	budget,	DOE	called	for	slashing	spending	on	domestic	fusion	research	to	help	pay	for	the	increasing	U.S.	contribution	to	the	international
fusion	experiment,	ITER,	in	Cadarache,	France.	That	budget	also	called	for	closing	one	of	three	smaller	fusion	experiments,	or	tokamaks,	in	the	United	States,	the	Alcator	C-Mod	at	the	Massachusetts	Institute	of	Technology	in	Cambridge.	But	that	budget	never	passed	and	last	December,	when	Congress	finally	agreed	to	a	budget	for	this	year,	it
restored	funding	for	C-Mod	and	gave	the	fusion	program	a	handsome	boost	of	nearly	$200	million.	The	new	budget	request	would	give	some	of	that	increase	back	and	suggests	DOE	officials	see	bigger	priorities	elsewhere.	Read	full	article	on	Science	website.	Physicists	start	thinking	beyond	the	LHC,	consider	reviving	the	SSC	03	Mar	2014	Will
particle	physicists	ever	have	a	new	toy	that	will	take	them	to	energies	beyond	those	accessible	through	the	Large	Hadron	Collider?	History	suggests	it's	unlikely.	To	save	costs,	the	LHC	was	built	in	an	existing	tunnel	that	had	hosted	an	earlier,	less	powerful	accelerator.	The	US	cancelled	the	construction	of	hardware	that	would	have	outperformed	the
LHC	(the	Superconducting	Super	Collider,	or	SSC)	due	to	cost	overruns,	and	it	shut	down	its	Tevatron	once	the	LHC	started	up.	Now,	decisions	on	the	linear	collider	that	will	be	used	to	study	the	Higgs	in	detail	are	being	made	based	on	which	country	is	likely	to	come	up	with	the	most	money.But	physicists	are	apparently	an	optimistic	bunch.	Earlier
this	year,	CERN	announced	that	it	was	beginning	to	evaluate	an	LHC	replacement	that	would	require	a	tunnel	so	large—100km	in	circumference—that	it	would	have	to	pass	under	Lake	Geneva	itself.	Potentially	in	response,	a	team	of	US-based	physicists	have	come	up	with	an	even	more	audacious	plan:	don't	build	the	linear	collider,	resurrect	the
SSC's	now	abandoned	tunnels,	and	use	them	to	both	host	a	Higgs	factory	and	as	a	booster	for	a	truly	massive,	270km	collider.			Read	the	full	article	on	Ars	Technica	website.			WEST	Newsletter	Feb.	issue	03	Mar	2014	In	Cadarache,	France,	the	CEA-Euratom	tokamak	Tore	Supra	is	undergoing	a	major	transformation	to	be	used	as	a	test	bench	for
ITER.	This	is	the	WEST	project	(W	-	for	tungsten	-	Environment	in	Steady-state	Tokamak).	The	February	issue	of	the	WEST	newsletter	is	now	available	online.	Superconductivity	for	Energy	2014	27	Feb	2014	Registration	is	open	now	for	the	Superconductivity	for	Energy	2014	conference	that	will	be	held	in	Paestum,	Italy	on	15-19	May	2014.
Conference	topics	include	high	power	superconductor	applications	(materials,	cables,	magnets);	frontiers	in	high	field	magnet	technology;	superconductors	for	energy;	power	devices;	high	current	superconductivity;	and	superconducting	properties	and	functionalities	for	new	applications.	The	event	is	organized	in	the	framework	of	the	PON	Project
"NAFASSY"	(NAtional	FAcility	for	Superconducting	SYstems)	by	the	Physics	Department	of	the	University	of	Salerno	in	collaboration	with	the	Italian	National	Agency	for	New	Technologies,	Energy	and	Sustainable	Economic	Development	(ENEA),	the	National	Research	Council	(CNR),	and	the	Center	for	New	Technologies	(CRdC).	All	information	can
be	found	on	the	conference	website.	News	update	from	US	ITER	27	Feb	2014	The	February	2014	issue	of	the	US	ITER	News	Update	is	now	available	online.	The	newsletter	highlights	the	recent	progress	in	the	ITER	systems	under	US	responsibility	(pellet	injection	system,tokamak	cooling	water	system,	central	solenoid	magnet,	etc.)	and	relates	the
very	solid	budget	situation	for	fiscal	year	2014.	You	can	read	the	latest	news	from	US	ITER	here.	Our	very	own	telecommunication	pylon	23	Feb	2014	On	a	warm	sunny	afternoon	last	week,	ITER	welcomed	its	very	own	telecommunication	pylon	which	proudly	stands	35	metres	high	beside	the	Visitors	Centre.	It's	been	equipped	with	2G	and	3G
technologies	with	scope	for	4G	technology	in	the	near	future.	SFR	antennas	at	the	top	of	this	pylon	cover	the	whole	ITER	site.	Negotiations	to	bring	in	another	carrier	will	take	place	at	the	end	of	this	year	and	if	everything	falls	into	place,	Orange	soon	will	be	seen	sharing	this	telecommunication	pylon	along	with	SFR.			Fusion	Academy	dates
announced	20	Feb	2014	Back	by	popular	demand!	The	Fusion	Academy	is	offering	two	3-day	sessions	of	its	professional	crash	course	in	nuclear	fusion	in	the	Netherlands	in	2014.	Registration	is	now	open	for	the	15-17	April	session	(deadline	23	March)	and	29-31	October	session	(deadline	7	October).The	Fusion	Academy	course	is	open	to
professionals	from	the	field	of	fusion	research	and	development	(engineers,	managers,	science	journalists	...).	Further	information	can	be	found	at	this	link.	SOFT	2014:	Registration	now	open	20	Feb	2014	The	28th	Symposium	on	Fusion	Technology	(SOFT)	will	take	place	from	29	September	to	3	October	in	San	Sebastian,	Spain,	organized	by
CIEMAT,	the	Spanish	Research	Centre	for	Energy,	Environment	and	Technology.	Considered	the	top	event	for	the	exchange	of	information	on	the	design,	construction	and	operation	of	fusion	experiments	and	on	the	technology	for	present	fusion	machines	and	future	power	plants,	over	800	scientists	and	engineers	working	in	the	field	are	expected.
The	deadline	for	abstract	submission	is	18	March.	Registration	is	currently	open	for	industrial	exhibitors.	More	information	on	the	2014	SOFT	conference	can	be	found	at	this	link.	February	F4E	News	published	20	Feb	2014	The	latest	news	from	the	European	Domestic	Agency	for	ITER	has	been	published	in	the	February	issue	of	F4E	News,	which
can	be	consulted	here.		Dr	Ravi	B.	Grover	receives	civilian	award	in	India	20	Feb	2014	Ravi	B.	Grover,	head	of	the	Indian	delegation	to	the	ITER	Council,	was	honoured	by	the	Government	of	India	on	the	occasion	of	Republic	Day	(26	January	2014)	with	the	fourth-highest	civilian	award,	the	Padma	Shri.		Dr	Grover	is	the	principal	adviser	of	the
Department	of	Atomic	Energy	in	India,	a	member	of	the	Atomic	Energy	Commission,	and	director	of	the	Homi	Bhabha	National	Institute	(HBNI).He	played	a	pivotal	role	during	negotiations	with	various	governments	and	the	IAEA	towards	opening	international	civil	nuclear	trade	between	India	and	other	countries.	He	also	played	a	key	role	in
the	negotiations	leading	up	to	India	joining	the	ITER	Project	as	a	full	partner	in	2005.	He	conceptualized	and	set	up	the	HBNI	as	a	university-level	institution.	The	ITER	community	congratulates	Dr	Grover	on	his	distinguished	award.			Physics:	A	fundamental	force	for	future	security	13	Feb	2014	What	is	matter?	What	is	energy?	What	holds	matter
together?	How	do	the	various	constituents	of	the	universe	interact	at	the	most	basic	level?	Where	does	the	Earth	sit	in	relation	to	the	rest	of	the	universe?	Can	we	predict	the	movements	of	the	stars?Physics	gives	us	the	knowledge	to	address	remarkable	questions	like	these.	But	knowledge	is	also	power:	a	better	understanding	of	these	laws,	allows	us
to	improve	the	ways	we	interact	with,	and	harness	our	environment.	And	if	you	look	at	the	rapid	development	in	human	technology	over	the	past	two	centuries,	it	is	amazing	just	how	much	technological	change	has	been	derived	from	advances	in	physics.	Perhaps	the	most	clear-cut	example	in	this	respect	is	the	dramatic	transformation	that	electricity
has	brought	about	in	all	modern	societies.	Our	whole	way	of	living	now	is	completely	dependent	upon	being	able	to	generate,	transmit,	and	harness	electric	power	in	a	safe	and	efficient	manner	—	all	of	which	is	ultimately	underpinned	by	our	understanding	of	physics.	Keeping	up	with	the	ever	growing	demand	for	generating	electricity	with	minimal
environmental	impact	will	be	a	significant	challenge	in	the	years	to	come.	Read	the	full	article	by	the	Australian	political	journalist	at	PhysOrg.		New	videos	highlight	the	Russian	contribution	to	ITER	12	Feb	2014	Two	new	videos	produced	by	the	Russian	Domestic	Agency	for	ITER	highlight	the	contributions	of	the	Kurchatov	Institute	(Moscow)	and
the	Ioffe	Institute	(St	Petersburg)	to	the	Project.	Both	Institutes	are	responsible	for	supplying	high	performance	diagnostic	systems	to	the	ITER	machine.	Follow	the	work-in-progress	at	the	following	links:	Kurchatov	Institute	Ioffe	Institute	EAST	Tokamak	team	wins	Chinese	award	12	Feb	2014	The	EAST	Tokamak	team	at	the	Institute	of	Plasma
Physics,	Chinese	Academy	of	Sciences	(ASIPP),	has	won	the	2013	National	Science	and	Technology	Progress	Award	for	its	years	of	unremitting	innovation	and	teamwork.	This	comes	after	winning	a	prize	in	2008	for	the	successful	construction	and	commissioning	of	EAST.				This	top	annual	Chinese	award	recognizes	advancements	in	the	natural
sciences,	technological	innovation	and	science	and	technology.	Jiangang	Li,	ASIPP	director,	accepted	the	award	on	behalf	of	the	EAST	team	in	a	ceremony	on	10	January.		The	EAST	Tokamak	team	is	one	of	the	three	recipients	of	the	Innovation	Team	prize	among	the	188	laureates	of	the	2013	Science	and	Technology	Progress	Award.					European
Prize	for	Innovation	in	fusion	research:	applications	accepted	10	Feb	2014	The	European	Commission	has	launched	a	prize	to	reward	excellence	in	innovation	in	the	fusion	research	program	as	well	as	the	quality	of	the	researchers	and	industries	involved.	Participants	are	free	to	submit	an	application	for	any	physics	or	technological	innovation
developed	within	the	European	Fusion	research	program	that	has	demonstrated	market	potential.	An	independent	jury	appointed	by	the	European	Commission	will	evaluate	the	proposals	and	rank	the	first,	second	and	third	place	winners	who	will	receive	EUR	15,000,	10,000	and	5,000	respectively.	Winners	will	be	announced	at	the	SOFT	conference
in	September	2014.	For	more	detailed	information	on	general	conditions	and	eligibility,	click	here.	UK	centre	for	remote	handling	proposed	at	Culham	10	Feb	2014	The	Oxford	City	Deal	investment	into	hi-tech	research	laboratories	and	businesses	in	Oxfordshire,	announced	this	week,	was	particularly	good	news	for	Culham	Centre	of	Fusion	Energy,
operated	by	the	UK	Atomic	Energy	Authority.	A	major	element	of	this	initiative	sees	the	UK	government	investing	£7.8	million	(with	matching	funds	from	industry)	into	a	remote	applications	facility,	to	be	based	at	a	brand	new	building	at	Culham.The	facility	is	part	of	a	broader	programme	of	activities	in	automated	and	remote	handling	and	is	planned
to	be	built	in	2015	and	operating	in	2016.	It	will	enable	CCFE	and	partner	organisations	(National	Nuclear	Laboratory,	The	Welding	Institute	Technology	Centre,	National	Physical	Laboratory	and	Nuclear	Advanced	Manufacturing	Research	Centre)	to	offer	their	expertise	in	remote	interventions	and	autonomous	systems	to	a	wider	commercial	sector.
[...]	With	the	addition	of	expertise	from	the	project	partners,	including	remote	and	autonomous	working	in	challenging	environments	and	remote	welding	techniques,	the	new	centre	will	offer	industry	access	to	an	unparalleled	concentration	of	test	facilities	and	expertise	to	develop	and	apply	technology	of	remote	applications.	[...]	Fusion	research	will
benefit	from	the	centre	as	well.	Building	on	CCFE's	considerable	expertise	in	remote	handling,	the	centre	will	enable	ever	more	complex	remote	handling	techniques	to	be	perfected	—	essential	for	the	efficient	and	reliable	performance	of	maintenance	tasks	in	the	harsh	environment	inside	ITER.	And	the	centre	will	support	CCFE's	intention	to	host
one	of	the	design	centres	for	DEMO	—	the	demonstration	fusion	power	reactor	expected	to	follow	ITER.		Read	the	full	article	here.	Manufacturer	celebrated	in	Korea	for	completion	of	Nb3Sn	strand	08	Feb	2014	At	the	end	of	January,	the	National	Fusion	Research	Institute	(NFRI)	presented	Kiswire	Advanced	Technology	(KAT)	with	a	plaque	in
appreciation	of	its	outstanding	contribution	to	the	ITER	Project.In	November	2013,	Korea	became	the	first	Domestic	Agency	to	complete	the	production	of	niobium-tin	(Nb3Sn)	strand	for	ITER's	toroidal	field	conductors.	In	four	years,	the	manufacturer	KAT	fabricated	93	tons	of	Nb3Sn	strand—completing	the	full	Korean	contribution	to	ITER	toroidal
field	conductors.	ORNL	study	advances	quest	for	better	superconducting	materials	07	Feb	2014	Nearly	30	years	after	the	discovery	of	high-temperature	superconductivity,	many	questions	remain,	but	an	Oak	Ridge	National	Laboratory	team	is	providing	insight	that	could	lead	to	better	superconductors.	Their	work,	published	in	Physical	Review
Letters,	examines	the	role	of	chemical	dopants,	which	are	essential	to	creating	high-temperature	superconductors	—	materials	that	conduct	electricity	without	resistance.	The	role	of	dopants	in	superconductors	is	particularly	mysterious	as	they	introduce	non-uniformity	and	disorder	into	the	crystal	structure,	which	increases	resistivity	in	non-
superconducting	materials.	By	gaining	a	better	understanding	of	how	and	why	chemical	dopants	alter	the	behavior	of	the	original	(parent)	material,	scientists	believe	they	can	design	superconductors	that	work	at	higher	temperatures.	This	would	make	them	more	practical	for	real-world	wire	applications	because	it	would	lessen	the	extreme	cooling
required	for	conventional	superconducting	material.	Read	the	full	Press	Release	here.	Taking	no	chances	with	ITER	coils	06	Feb	2014	The	hopes	for	fusion	power	ride	on	the	success	of	the	next	big	international	experiment,	ITER.	So	when	it	comes	to	keeping	ITER	running	safely,	nothing	is	being	left	to	chance.	CCFE	is	using	the	latest	computer
modelling	techniques	to	predict	'worst	case	scenarios'	for	the	magnets	that	will	control	the	plasma	of	fusion	fuel	inside	the	machine;	meaning	the	project	team	at	ITER	can	ensure	their	protection	systems	are	ready	for	anything.	Read	more	on	CCFE	website.	Lift-off	for	MAST-Upgrade	05	Feb	2014	It's	all	systems	go	for	the	upgrade	of	the	UK's	fusion
experiment	MAST	after	a	nailbiting	operation	to	move	the	entire	machine	was	completed	just	before	Christmas.In	order	to	refit	MAST's	magnetic	coils,	diagnostics,	power	supplies	and	a	plethora	of	other	systems,	the	tokamak	has	had	to	be	stripped	down	and	removed	from	its	machine	hall	to	an	assembly	area	where	upgrade	work	can	be	carried	out.
And	transporting	25	tonnes	of	extremely	valuable	scientific	hardware,	even	a	relatively	short	distance,	is	no	mean	feat.	Read	more	and	view	a	video	here.			ITER	China	launches	its	English	website	04	Feb	2014	ITER	China	has	just	launched	the	English	version	of	its	website.	Follow	this	link	for	procurement	news,	events	and	milestones.	A	delegation
from	the	Korean	National	Assembly	03	Feb	2014	Six	members	of	the	Korean	National	Assembly	visited	ITER	on	7	January,	accompanied	by	the	head	of	the	Korean	Domestic	Agency	for	ITER,	Kijung	Jung.	After	a	tour	of	the	construction	site,	which	they	qualified	as	"impressive,"	the	delegates	were	welcomed	by	ITER	Director-General	Osamu	Motojima
who	was	pleased	to	have	the	chance	to	thank	the	delegation	members	for	Korea's	contribution	to	the	Project	and	constant	support.	2014	will	be	the	Year	of	Fusion	in	Russia	02	Feb	2014	During	a	recent	visit	to	the	Budker	Institute	in	Novosibirsk,	Russia,	Paul	Thomas,	CODAC,	Heating	&	Diagnostics	Directorate	head	from	the	ITER	Organization,
signed	two	Complementary	Diagnostics	Procurement	Arrangements	with	the	Deputy	Director	General	of	Rosatom,	Vyacheslav	Pershukov.	The	Budker	Institute	is	already	heavily	engaged	in	the	engineering	of	diagnostic	systems	in	the	vacuum	vessel	ports	following	a	Procurement	Arrangement	signed	in	August	2013.	The	year	2014	has	been
announced	as	the	Year	of	Fusion	by	the	Russian	state	corporation	Rosatom.	Industrial	engagement	in	ITER	component	manufacturing	is	ramping	up	at	different	locations	in	Russia;	Saint	Petersburg	will	be	hosting	in	June	the	Fourteenth	Meeting	of	the	ITER	Council;	and	in	October	the	25th	Fusion	Energy	Conference,	organized	by	the	International
Atomic	Energy	Agency,	will	be	held	in	the	same	city.	Read	the	full	article	here.			Striking	images	of	plasma	in	MAST	01	Feb	2014	Fusion	physicist	Alex	Meakins	has	posted	some	striking	photographs	of	plasmas	in	MAST,	caught	before	the	UK's	spherical	tokamak	shutdown	for	upgrade.	Watch	the	photographs	on	Alex	Meakins'	Twitter	account.	ITER
will	benefit	from	100	gigabits/s	transatlantic	connection	31	Jan	2014	Karlsruhe	Institute	of	Technology	(KIT)	researchers	have	established	the	first	international	100	gigabits/s	connection	for	German	science.	It	will	be	the	basis	of	better	cooperation	in	data-intensive	sciences	in	the	future.	At	the	SC13	International	Supercomputing	Conference	in
Denver,	KIT's	Steinbuch	Centre	for	Computing	(SCC)	successfully	demonstrated	this	technology.	"As	in	an	orchestra	we	have	now	combined	the	various	instruments	such	that	this	record	speed	from	end	user	to	end	user	can	be	used	for	the	first	time	in	German	science,"	says	Professor	Dr.	Bernhard	Neumair,	Managing	Director	of	SCC.	Interaction	of
user	software	and	connecting	stations	was	controlled	and	optimized	for	this	purpose.	The	connection	is	to	foster	the	development	of	advanced	network	technologies	and	to	support	data-intensive	high-end	projects,	such	as	the	experiments	at	the	LHC	in	Geneva,	at	the	ITER	fusion	reactor	in	France,	and	in	other	international	programs.	Read	more	on
the		PhysOrg	website.			PPPL's	"Star	Power"	video	30	Jan	2014	The	Princeton	Plasma	Physics	Laboratory	(PPPL)	has	released	"Star	Power,"	a	new	informational	video	that	uses	dramatic	images	and	thought-provoking	interviews	to	highlight	the	importance	of	the	laboratory's	research	into	magnetic	fusion.	Through	original	music,	graphics,	live	footage
and	photographs,	the	video	explains	fusion,	its	potential	as	an	abundant	renewable	energy	source	and	the	lab's	efforts	to	harness	that	energy	for	widespread	use.	The	video	features	19	PPPL	members,	including	Stewart	Prager,	director	of	the	lab	and	a	Princeton	University	professor	of	astrophysical	sciences,	and	a	host	of	additional	scientists,
engineers	and	technicians.	It	also	includes	individuals	outside	the	lab	speaking	about	fusion,	from	US	President	Barack	Obama	to	the	actors	on	the	television	sitcom	"The	Big	Bang	Theory."	Read	more	and	watch	the	video	on	PPPL	website.			Biography	of	one	of	the	20th	century's	greatest	physicists	29	Jan	2014	One	of	the	greatest	and	most	versatile
scientists	of	the	twentieth	century,	Hans	Bethe	(1906-2005),	is	portrayed	in	a	new	biography	Nuclear	Forces:	The	Making	of	the	Physicist	Hans	Bethe	by	Silvan	Schweber.	The	sheer	magnitude	of	Bethe's	scientific	accomplishments	range	across	almost	every	field	of	theoretical	physics;	he	was	probably	the	last	"universalist",	a	man	who	could	solve
virtually	any	physics	problem	that	came	his	way.	It	was	at	the	end	of	the	1930s	that	he	made	his	most	lasting	contribution	—	an	explanation	of	the	origin	of	the	sun's	energy	generated	through	nuclear	fusion.	As	Schweber	tells	us,	Bethe	was	inspired	to	solve	this	problem	during	a	conference,	working	out	the	essential	details	in	short	order.	This	was
one	of	those	puzzles	that	scientists	had	grappled	with	for	more	than	a	hundred	years	and	Bethe	solved	it	in	a	characteristically	direct	way.	For	this	achievement	he	was	awarded	the	Nobel	Prize.	Read	the	full	article	at	Scientific	American.	Fusion	researcher	wins	Slovenian	Zois	Award	28	Jan	2014	Dr.	Saša	Novak,	a	researcher	at	the	Jožef	Stefan
Institute	(Ljubljana,	Slovenia)	and	an	active	member	of	the	Slovenian	Fusion	Association,	has	been	presented	with	the	Zois	Award	in	recognition	of	her	scientific	achievements	in	the	field	of	materials.	The	Zois	Award,	awarded	annually,	is	the	highest	national	prize	awarded	for	lifetime	achievements	in	science.	The	award	cited	Dr	Novak's	scientific
work	on	the	colloidal	processing	of	composite	materials,	in	particular	the	achievement	of	her	group	in	developing	a	ceramic	composite	for	the	first-wall	blanket	in	future	fusion	reactors.	Dr.	Novak	has	been	involved	in	fusion	research	since	the	establishment	of	the	Slovenian	Fusion	Association	in	2005.	Besides	investigating	and	developing	fusion-
relevant	materials,	SiC/SiC	and	W-based	composites,	she	is	also	active	in	the	area	of	public	information.	She	is	a	member	of	the	Public	Information	Network	(PIN)	and	a	member	of	the	Coordination	Team	of	the	Fusion	Expo.		--The	Zois	Award	ceremony	on	22	November	2013			What	would	happen	if	ocean	water	was	replaced	with	deuterium	oxide?	27
Jan	2014	Deuterium	oxide	has	properties	that	are	quite	different	from	light	water,	the	normal	water	we	deal	with	every	day.	In	general,	it	will	be	more	dense,	have	a	higher	freezing	point	and	boiling	point,	higher	viscosity,	higher	activity,	and	most	importantly,	a	higher	heat	of	vaporization	and	heat	of	fusion.	Check	out	this	chart	on	Wikipedia	to
compare	the	differences.	If	the	change	happened	suddenly,	then	there	would	be	all	sorts	of	problems...Read	more	on	Slate	website.	Calm	solar	cycle	prompts	questions	about	impact	on	Earth	26	Jan	2014	The	surface	of	the	sun	has	been	surprisingly	calm	of	late,	with	fewer	sunspots	than	anytime	in	the	last	century,	prompting	curious	scientists	to
wonder	just	what	it	might	mean	here	on	Earth.Sunspots	have	been	observed	for	millennia—first	by	Chinese	astronomers	and	then,	for	the	first	time	with	a	telescope,	by	Galileo	in	1610.	The	sunspots	appear	in	roughly	11-year	cycles—increasing	to	a	daily	flurry	and	then	subsiding	drastically,	before	amping	up	again.But	this	cycle,	dubbed	cycle	24,	has
surprised	scientists	with	its	sluggishness.	The	number	of	spots	counted	since	it	kicked	off	in	December	2008	is	well	below	the	average	observed	over	the	last	250	years.	In	fact,	it's	less	than	half.	Read	more	on	PhysOrg	website.	New	antenna	spreads	good	vibrations	in	fusion	plasma	25	Jan	2014	If	you	want	to	catch	a	firefly,	any	old	glass	jar	will	do.
But	when	you're	trying	to	bottle	a	star-the	goal	of	fusion	energy	research-the	bottle	needs	to	be	very	special.	A	tokamak	is	one	type	of	fusion	bottle,	capable	of	holding	extremely	hot	plasma	(10	times	hotter	than	the	sun)	and	keeping	it	stable	while	harvesting	the	prodigious	amounts	of	energy	produced	in	the	fusion	process.	Of	course,	the	trick	is	to
keep	the	hot	stuff	in.	And	this	is	a	complicated	task.	Read	more	on	Space	Daily	website.	Extreme-scale	plasma	turbulence	simulation	24	Jan	2014	As	the	global	energy	economy	makes	the	transition	from	fossil	fuels	toward	cleaner	alternatives,	fusion	becomes	an	attractive	potential	solution	for	satisfying	the	growing	needs.	Fusion	energy,	which	is	the
power	source	for	the	sun,	can	be	generated	on	earth,	for	example,	in	magnetically-confined	laboratory	plasma	experiments	(called	"tokamaks")	when	the	isotopes	of	hydrogen	(e.g.,	deuterium	and	tritium)	combine	to	produce	an	energetic	helium	"alpha"	particle	and	a	fast	neutron	—	with	an	overall	energy	multiplication	factor	of	450:1.	Read	more	on
HPC	(	High	Productivity	Computing)	web	site.					Reports	from	the	55th	APS	meeting	in	Denver	23	Jan	2014	The	55th	Annual	Meeting	of	the	American	Physical	Society	(APS)	Division	of	Plasma	Physics	concluded	on	15	November	in	Denver,	Colorado.	Reports	of	some	of	the	most	exciting	plasma	physics	developments	reported	at	the	meeting	can	be
consulted	at	the	APS	press	release	page.			PPPL	scientists	present	cutting-edge	results	at	major	physics	meeting	22	Jan	2014	More	than	1,500	researchers,	including	scientists	from	the	US	Department	of	Energy's	Princeton	Plasma	Physics	Laboratory	(PPPL),	gathered	in	Denver,	Colorado	this	week	for	the	55th	Annual	Meeting	of	the	American
Physical	Society's	(APS)	Division	of	Plasma	Physics	(DPP)	for	a	five-day	conference	concluding	15	November.	PPPL	scientists	will	present	a	host	of	cutting-edge	results	at	the	conference	from	their	latest	experiments	and	theoretical	advances	in	fusion	and	plasma	science.		Read	more	about	these	results	on	the	PPPL	website.	Our	thermonuclear
tomorrow	21	Jan	2014	Russian	Public	TV	recently	aired	this	38-minute	documentary	on	the	history	of	fusion	research	and	on	the	present	state	of	collaboration	within	ITER.	Click	here	to	view	"Our	thermonuclear	tomorrow"	(in	Russian)	Uniform	energy	spread	could	prevent	tokamak	disruptions	20	Jan	2014	Researchers	at	the	55th	Annual	Meeting	of
the	American	Physical	Society	(APS)	Division	of	Plasma	Physics	this	week	have	reported	on	efforts	at	the	Alcator	C-Mod	and	DIII-D	experiments	to	investigate	ways	of	dispersing	the	energy	of	disruptions.	Results	suggest	that	the	rotation	of	instabilities	spreads	the	heat	more	evenly	than	the	injection	of	gases	like	argon	or	neon.	The	rotation,
which	appears	to	be	driven	by	smaller-scale	instabilities,	ends	up	moving	the	radiating	regions	around	the	vessel	quickly	and	thus	lowering	the	average	heat	load.	Further	research	will	determine	if	scientists	can	control	or	encourage	this	spontaneous	rotation,	and	thus	distribute	the	heat	more	uniformly	to	the	wall.	Read	the	full	article	and	access	the
APS	abstracts	at	Science	2.2.			High-level	visitor	for	MIT's	Alcator	C-Mod	19	Jan	2014	US	Congresswoman	Nancy	Pelosi	visited	MIT's	Plasma	Science	and	Fusion	Center	(PSFC)	and	the	Alcator	C-Mod	Tokamak,	currently	in	"warm	shutdown"	status	due	to	budget	constraints.	Staff	at	the	experiment	are	ready	to	restart	operations	should	funding
became	available	based	on	Congressional	action	on	the	fiscal	year	2014	budgets.	Read	more	at	MIT	News.	Fusion,	for	a	faster	trip	to	Mars?	18	Jan	2014	Could	fusion	someday	help	power	faster	trips	to	Mars?	New	propulsion	technologies	may	blast	astronauts	through	space	at	breakneck	speeds	in	the	coming	decades,	proponents	say,	making	manned
Mars	missions	much	faster	and	safer.	Souped-up	electric	propulsion	systems	and	rockets	driven	by	nuclear	fusion	or	fission	could	end	up	shortening	travel	times	to	the	Red	Planet	dramatically,	potentially	opening	up	a	new	era	in	manned	space	exploration.	"Using	existing	rocket	fuels,	it's	nearly	impossible	for	humans	to	explore	much	beyond	Earth,"
John	Slough	of	the	University	of	Washington,	leader	of	a	team	developing	a	fusion-driven	rocket,	said	in	a	statement	earlier	this	year.	"We	are	hoping	to	give	us	a	much	more	powerful	source	of	energy	in	space	that	could	eventually	lead	to	making	interplanetary	travel	commonplace."			Read	more	on	Space.com.	Fun	in	fusion	research	17	Jan	2014
Fusion	energy	research	is	serious	business.	Generally,	it	is	a	lifelong	commitment,	involving	long	hours	and	weekends,	along	with	optimism	and	dogged	determination.	Recently,	fusion	research	has	been	increasingly	in	the	news,	as	construction	moves	forward	on	ITER	in	France,	which	is	being	designed	and	built	by	nations	which	together	encompass
most	of	the	world's	population.	As	an	inexhaustible	source	of	power,	using	seawater-derived	fuel	which	is	universally	available,	fusion	energy	is	recognized	as	an	urgent	requirement	for	the	future.	John	Sheffield,	who	has	been	involved	in	fusion	research	for	more	than	50	years,	has	seen	it	all,	including	the	foibles,	missteps,	failed	experiments,	and
mistranslations	that	a	global	scientific	research	effort	create.	He	has	written	"Fun	in	Fusion	Research"	to	capture	the	very	human	and	fun	side	of	serious	science.	Read	a	review	in	the	attached	pdf.	Lovely	laboratories	16	Jan	2014	Most	scientific	breakthroughs	have	occurred	in	boring	buildings.	Can	a	new	generation	of	architects	change	that?Today,
expensive	new	physics	buildings	are	being	planned	all	around	the	world.	The	question	is,	are	they	any	different	from—or	better	than—their	shabby	predecessors?	Should	they	express	something	of	the	wonder	of	the	world	they	are	built	to	examine?	And	will	they	help	answers	to	the	biggest	questions	emerge?	Like	the	Large	Hadron	Collider	at	CERN,
the	ITER	Tokamak	will	be	a	monumental	piece	of	machinery,	a	container	capable	of	generating—and	containing—a	mini	sun.	ITER's	Headquarters	building,	designed	by	Marseille-based	architect	Rudy	Ricciotti	and	completed	last	year,	features	a	dramatic	undulating	facade.	There	are	many	more	buildings	planned	for	the	site,	some	more	extravagant
than	others,	but	the	box	containing	the	Tokamak	(the	plasma-filled	doughnut-shaped	ball-of-fire	container)	is	disappointingly	utilitarian,	looking	like	a	big,	boxy	waste	incinerator.	Yet	here,	together	with	CERN,	we	have	buildings	searching	for	the	holy	grails	of	science—the	Higgs	boson,	or	"God	particle",	and	the	power	of	the	sun.	These	really	are	our
contemporary	cathedrals,	buildings	embodying	the	power	and	strangeness	of	the	subatomic	world.	Yet	they	express	nothing	of	the	wonder	that	the	cathedrals	tried	to	convey.	Read	the	full	article	on	the	website	of	the	Financial	Times	Magazine.	Celebrating	Lyman	Spitzer,	the	father	of	PPPL	15	Jan	2014	Princeton	astrophysicist	Lyman	Spitzer	Jr.
(1914-1997)	was	among	the	20th	century's	most	visionary	scientists.	His	major	influences	range	from	founding	the	Princeton	Plasma	Physics	Laboratory	(PPPL)	and	its	quest	for	fusion	energy,	to	inspiring	the	development	of	the	Hubble	Space	Telescope	and	its	images	of	the	far	corners	of	the	universe.	To	honor	Spitzer's	achievements,	some	60
scientists	from	around	the	world	gathered	at	Princeton	University	18-20	October	for	a	100th	birthday	celebration	of	the	pioneering	physicist.	The	event,	sponsored	by	the	Princeton	Department	of	Astrophysical	Sciences	and	hosted	by	Princeton	astrophysicist	and	department	chair	David	Spergel,	ranged	from	personal	reminiscences	of	Spitzer	the
man,	to	discussions	of	the	latest	developments	in	the	fields	of	fusion,	astrophysics	and	laboratory	plasma	science	that	he	heavily	influenced.	Read	more	on	the	PPPL	website.	Canyon	of	fire	on	the	Sun	14	Jan	2014	A	magnetic	filament	of	solar	material	erupted	on	the	sun	in	late	September,	breaking	the	quiet	conditions	in	a	spectacular	fashion.	The
200,000	mile	long	filament	ripped	through	the	sun's	atmosphere,	the	corona,	leaving	behind	what	looks	like	a	canyon	of	fire.	The	glowing	canyon	traces	the	channel	where	magnetic	fields	held	the	filament	aloft	before	the	explosion.	Visualizers	at	NASA's	Goddard	Space	Flight	Center	in	Greenbelt,	Md.	combined	two	days	of	satellite	data	to	create	a
short	movie	of	this	gigantic	event	on	the	sun.	In	reality,	the	sun	is	not	made	of	fire,	but	of	something	called	plasma:	particles	so	hot	that	their	electrons	have	boiled	off,	creating	a	charged	gas	that	is	interwoven	with	magnetic	fields.	These	images	were	captured	on	Sept.	29-30,	2013,	by	NASA's	Solar	Dynamics	Observatory,	or	SDO,	which	constantly
observes	the	sun	in	a	variety	of	wavelengths.		What	do	bananas	and	fusion	have	in	common?	13	Jan	2014	Often	the	food	analogies	applied	to	tokamaks	centre	around	doughnuts,	due	to	the	shape	of	magnetic	field	that	confines	the	hot	fusion	plasma.	But	as	one	delves	deeper	into	the	complicated	world	of	gyrokinetics,	the	simplistic	doughnut
transforms	into	a	more	complex	banana	orbit	in	a	journey	from	the	ideal	to	the	real	world.	The	premise	of	the	tokamak	is	to	construct	a	doughnut	shaped	magnetic	field	and	then	the	plasma	particles	will	merrily	spiral	around	it	for	ever.	Enter	an	uncomfortable	reality	of	geometry;	as	you	can	see	in	the	main	image	above,	the	magnets	are	closer
together	in	the	centre	of	the	torus	(the	hole	of	the	doughnut)	than	they	are	around	the	outside.	This	means	the	magnetic	field	is	not	uniform:	it	is	stronger	in	the	inside	part	of	the	ring.This	means	that	the	helical	path	the	particle	follows	is	not	symmetrical.	A	tighter	turn	on	the	high	field	(inner)	side	of	the	line	and	looser	on	the	outside	leads	to	a	drift
either	upwards	or	downwards	(depending	on	the	direction	of	rotation).	This	is	the	beginning	of	our	banana	orbit,	as	shown	in	the	projected	cross-section	at	the	left-hand	side	of	the	figure.	As	an	example,	let's	follow	a	particle	on	the	inside	of	the	banana	halfway	up,	gradually	creeping	downwards	to	trace	the	banana's	inner	edge.	Read	the	full	article
on	the	EFDA-JET	website.	We	must	harness	the	power	of	the	sun	12	Jan	2014	Last	Friday's	report	from	the	United	Nations	confirms	the	huge	danger	from	our	continued	dependence	on	fossil	fuel.	But	one	simple	thing	can	break	this	dependence.	It	needs	to	be	cheaper	to	produce	non-carbon	energy	than	it	is	by	digging	up	coal,	gas	or	oil.	Once	this
happens,	most	of	the	coal,	gas	and	oil	will	automatically	be	left	undisturbed	in	the	ground.	To	make	non-carbon	energy	become	competitive	is	a	major	scientific	challenge,	not	unlike	the	challenge	of	developing	the	atom	bomb	or	sending	a	man	to	the	moon.	Science	rose	to	those	challenges	because	a	clear	goal	and	timetable	were	set	and	enough
public	money	was	provided	for	the	research.	These	programmes	had	high	political	profile	and	public	visibility.	They	attracted	many	of	the	best	minds	of	the	age.	The	issue	of	climate	change	and	energy	is	even	more	important	and	it	needs	the	same	treatment.	In	most	countries,	there	is	at	present	too	little	public	spending	on	non-carbon	energy
research.	Instead,	we	need	a	major	international	research	effort,	with	a	clear	goal	and	a	clear	timetable.	Read	the	full	article	by	David	King	and	Richard	Layard	in	The	Observer.	Last	artificial	star	in	tokamak	MAST	before	major	upgrade	11	Jan	2014		Scientists	at	the	UK's	Culham	Centre	for	Fusion	Energy	(CCFE)	have	run	final	experiments	on	the
MAST	tokamak	on	Friday	27	September	before	starting	a	major	overhaul	of	the	device	that	will	pave	the	way	for	a	prototype	fusion	plant.	"It's	a	bittersweet	moment	for	us	because	we	are	saying	goodbye	to	the	old	machine	but	at	the	same	time,	we	are	already	looking	forward	to	the	new	one,"	said	the	CCFE	spokesman	Nick	Holloway.	"At	4pm	today,
we	will	run	the	last	plasmas	and	within	minutes	after	that,	engineers	will	move	in	to	shut	down	the	tokamak	for	the	next	18	months.	By	Monday,	the	roof	beams	in	the	MAST	machine	area	will	have	been	taken	off	before	the	25-tonne	MAST	vessel	will	be	lifted	on	a	big	crane	and	moved	to	the	assembly	hall."	The	£30m	upgrade	is	set	to	make	MAST	(the
Mega	Ampere	Spherical	Tokamak),	a	cutting	edge	facility.	It	will	increase	its	power	and	enable	testing	technologies	that	will	improve	the	knowledge	base	needed	for	the	construction	of	ITER,	but	also	to	test	systems	for	the	DEMO	prototype	fusion	power	plant.		Read	the	full	article	at	E&T	Magazine.			Going	to	Mars	via	fusion	power?	Could	be.	08	Jan
2014	At	first,	it's	hard	to	know	whether	to	take	the	company	known	as	Princeton	Satellite	Systems	(PSS)	seriously.	For	one	thing,	the	PSS	offices,	a	few	rooms	in	a	nondescript	building	in	nondescript	Plainsboro,	N.J.,	right	above	the	Sugar	and	Sunshine	Bakery,	don't	exactly	suggest	the	imminent	conquest	of	the	final	frontier.	The	company's
ambitions,	by	contrast,	certainly	do	—	but	those	sound	so	crazy	that	you	have	to	wonder	if	they're	serious.	This	team	of	a	half-dozen	or	so	scientists	and	engineers	is	determined	to	send	human	beings	to	Mars,	launch	robotic	probes	to	the	outer	solar	system,	send	missions	to	Alpha	Centauri	and	more,	and	do	it	all	with	rockets	powered	by	nuclear
fusion.Read	more	here.	First	issue	of	"Quest"	magazine	details	PPPL's	strides	toward	fusion	energy	07	Jan	2014	Welcome	to	the	premiere	issue	of	"Quest,"	the	annual	magazine	of	the	US	Department	of	Energy's	Princeton	Plasma	Physics	Laboratory	(PPPL).	We	are	pleased	to	provide	this	news	of	our	strides	in	advancing	research	into	fusion	energy
and	plasma	science—two	topics	of	vital	interest	to	the	United	States	and	the	world.	Read	Quest	here.	Neutron	calibration	completed	at	JET	06	Jan	2014	Measuring	the	number	of	neutrons	produced	is	one	of	the	most	basic	yardsticks	of	success	of	a	fusion	experiment,	yet	it's	surprisingly	tricky	to	ensure	your	neutron	detectors	are	calibrated	correctly,
says	the	leader	of	the	team	that	has	just	finished	calibrating	JET's	neutron	diagnostic	systems.	"The	physics	was	only	a	part	of	the	activity,"	says	Project	Leader,	Dr	Brian	Syme.	"Obtaining	the	neutron	source,	the	safety	issues	and	all	the	engineering	developments	associated	with	source	handling	were	three	quarters	of	the	project!"	The	process	sounds
simple	enough	—	simply	hold	a	radioactive	source	that	produces	a	known	number	of	neutrons	at	a	set	of	known	locations	in	the	torus.	From	the	detector	counts	you	have	an	answer.	However	to	get	to	that	moment	took	the	team	three	years	of	careful	planning,	including	intensive	neutronics	calculations	by	colleagues	in	the	Slovenian	and	Swedish
associations.Read	more	on	the	EFDA	website.			China/US	nuclear	fusion	reactor	joint	tests	succeed	05	Jan	2014	Chinese	and	American	scientists	have	successfully	conducted	their	first	joint	test	of	two	fusion	reactors.The	experiment	on	the	Experimental	Advanced	Superconducting	Tokamak	(EAST),	a	fusion	energy	reactor	built	by	Hefei	Institutes	of
Physical	Science,	Chinese	Academy	of	Sciences,	and	the	DIII-D,	a	tokamak	machine	developed	by	General	Atomics	in	the	USA,	found	that	it's	feasible	for	a	tokamak	fully	relying	on	bootstrap	current	and	non-induced	current	to	run	in	a	high-performance	and	steady	way,	Anhui	Daily	reported,	citing	the	Hefei-based	institute.	Read	more	here.			Quest	for
the	ultimate	energy	source,	with	Stephen	O.	Dean	04	Jan	2014	Follow	this	link	for	a	video	interview	with	Stephen	O.	Dean,	a	50-year	fusion	veteran	and	the	founder	of	Fusion	Power	Associates.	14	immense	scientific	instruments	you	won't	believe	are	real	03	Jan	2014	Science	is	awesome.	Physics	is	awesome!	Here	is	a	photo	collection	of	huge	and
fantastical	scientific	experiments	and	machinery,	including	the	European	tokamak,	JET.			How	to	reduce	overhead	costs	of	fusion	power	plants?	02	Jan	2014	VTT	Technical	Research	Centre	of	Finland's	research	results	indicate	that	joint	planning	of	the	reactor	structure	and	remote	maintenance	system	can	significantly	improve	the	utilisation	rates	of
future	fusion	power	plants.	Designing	a	reactor	with	the	simplest	structure	possible	can	reduce	maintenance	periods,	as	well	as	building	expenses	and	overhead	costs.	Since	1995,	VTT	Technical	Research	Centre	of	Finland	has	participated	in	two	international	projects	aimed	at	building	a	full-scale	fusion	reactor	and	commercialising	fusion	as	an
energy	source.Read	more	here.	NASA	goes	PuFF	01	Jan	2014	Fission-ignited	fusion	systems	have	been	operational	—	in	weapon	form	—	since	the	1950s.	Leveraging	insights	gained	from	the	weapons	physics	program,	a	Z-Pinch	device	could	be	used	to	ignite	a	thermonuclear	deuterium	trigger.	The	fusion	neutrons	will	induce	fission	reaction	in	a
surrounding	uranium	or	thorium	liner,	releasing	sufficient	energy	to	further	confine	and	heat	the	fusion	plasma.	The	combined	energy	release	from	fission	and	fusion	would	then	be	directed	using	a	magnetic	nozzle	to	produce	useful	thrust.	This	type	of	concept	could	provide	the	efficiency	of	open	cycle	fusion	propulsion	devices	with	the	relative	small
size	and	simplicity	of	fission	systems;	and	would	provide	a	radical	improvement	in	our	ability	to	explore	destinations	across	the	solar	system	and	beyond.	This	proposal	is	modified	version	of	last	year's	proposal	-	addressing	issues	raised	during	that	evaluation.	Read	more	and	see	the	video	on	the	Next	Big	Future	website.	

252022/7/	·	In	advance	of	the	delivery	of	the	first	European	vacuum	vessel	sector	this	autumn,	the	European	Domestic	Agency	Fusion	for	Energy	has	released	a	new	series	of	photos	from	the	European	workshops	in	Italy	where	the	sub-parts	of	five	sectors	are	manufactured	and	assembled.	At	Mangiarotti	S.p.A	(Monfalcone),	see	the	final	activities
underway	on	sector	#5,	…	The	International	Linear	Collider	(ILC)	is	a	proposed	linear	particle	accelerator.	It	is	planned	to	have	a	collision	energy	of	500	GeV	initially,	with	the	possibility	for	a	later	upgrade	to	1000	GeV	(1	TeV).	Although	early	proposed	locations	for	the	ILC	were	Japan,	Europe	and	the	USA	(),	the	Kitakami	highland	in	the	Iwate
prefecture	of	northern	Japan	has	been	the	focus	of	ILC	design	…	282022/7/	·	Protests	against	Congress	MP	Adhir	Ranjan	Chowdhury's	remarks	on	President	Draupadi	Murmu	spread	to	Manipur	where	an	effigy	of	Sonia	Gandhi	was	burnt	at	the	gates	of	the	party's	headquarters	here	on	Thursday	by	Bharatiya	Janata	Yuva	Morcha	(BJYM)	members.	The
BJYM	members	led	by	their	president	Barish	Sharma	and	shouting	slogans	against	…	Rattlesnake	Jake	is	the	secondary	antagonist	of	Nickelodeon's	23rd	full-length	animated	feature	film	Rango.	He	is,	as	his	name	implies,	a	dangerous	Western	diamondback	rattlesnake	who	never	leaves	the	town	of	Dirt	without	taking	at	least	a	single	soul,	according
to	Bad	Bill.	It	later	turns	out	that	Rattlesnake	Jake	is	secretly	working	with	Tortoise	John,	Dirt's	mayor,	who	wants	the	…	132022/7/	·	The	most	talked	about	and	adorable	couple	Tejasswi	Prakash	and	Karan	Kundrra	will	be	seen	in	yet	another	music	video	'Baarish	Aayi	Hai'	…	FIRE!	FIRE!	FIRE!Beavis	Uh-huh-huh-huh-huh.Butt-head	Beavis	and	Butt-
head	are	the	titular	protagonist	villains	of	the	franchise	of	the	same	name.	They	are	best	friends	(and	implied	to	be	half-brothers).	Despite	being	the	"heroes"	of	the	show,	they	are	actually	good	examples	of	protagonist	villains,	being	extremely	vulgar	and	idiotic	with	a	tendency	to	exhibit	extremely	…	142022/7/	·	The	much-awaited	Baarish	song	of
Tejasswi	Prakash	and	Karan	Kundrra	Baarish	Aayi	Hai	is	out	now.	The	song	is	perfect	rain	anthem,	and	TejRan’s	sizzling	chemistry	has	won	hearts.	152022/7/	·	Delhi	Free	Ration	E-Coupon.	Covid	Vaccine	Tracker	India.	How	to	check	the	beneficiary	status	in	PM	Kisan	Samman	Nidhi	Yojana?	For	this,	you	have	to	click	on	the	link	to	the	online	portal.
The	link	to	the	portal	will	be	available	in	our	article.	After	that,	the	portal’s	home	page	will	open	on	your	screen.	131987/11/	·	The	Running	Man:	Directed	by	Paul	Michael	Glaser.	With	Arnold	Schwarzenegger,	Maria	Conchita	Alonso,	Yaphet	Kotto,	Jim	Brown.	In	a	dystopian	America,	a	falsely	convicted	policeman	gets	his	shot	at	freedom	when	he	must
forcibly	participate	in	a	TV	game	show	where	convicts,	runners,	must	battle	killers	for	their	freedom.	The	Flintstones	(also	known	as	The	Flintstones	Movie	or	The	Flintstones:	The	Live-Action	Movie	in	the	working	title)	is	a	1994	American	family	comedy	film	directed	by	Brian	Levant	and	written	by	Tom	S.	Parker,	Jim	Jennewein,	and	Steven	E.	de
Souza	based	on	the	1960–1966	animated	television	series	of	the	same	name.The	film	stars	John	Goodman	as	Fred	Flintstone,	Rick	…
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