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OMEGA Cryogenic Targets:	 �ollowin�� the�ollowin��	 the	
successful	 implosion	 of	 two	 fully	 b-layered		
cryo��enic-DT	 (13%)	 capsules	 (see	 the	 DOE	
March 2006 Monthly Progress Report	 for	de-
tails),	 the	 fraction	 of	 tritium	 in	 the	 DT-fuel		
inventory	 was	 raised	 to	 55%.	 The	 first	 tar��et	
from	the	first	 fill	was	 imploded	in	June	2006;	
to	 date,	 four	 cryo��enic-DT	 (55%)	 implosions	
have	 been	 performed	 on	 the	 OMEGA	 laser.	
The	quality	of	the	inner	ice	surface	of	the	most	
recent	implosion	in	July—shot	44240—met	the	
requirements	 for	 direct-drive	 i��nition	 on	 the	
NI�1	(<0.25	nm	for	�	>	10	and	<1-nm	rms	for	
all	modes).	The	3-D	ice	characterization	based	
on	multiple	 shadow��raphs	 (see	 the	DOE	Sept-
ember 2003 Monthly Progress Report	 for	 de-
tails)	 indicated	 an	 inner-ice-surface	 rou��hness	
of	0.72-nm	rms	(all	modes)	at	the	triple	point.	This	is	well	below	
the	 smoothness	 required	 for	direct-drive	 i��nition	on	 the	National	
I��nition	�acility.	�i��ure	1	shows	the	3-D	representation	of	the	ice	
for	this	tar��et	and	one	of	the	better	individual	shadow��raphs	used	
to	construct	the	3-D	representation.	�i��ure	2	shows	the	modal	spec-
trum	of	this	tar��et	overlaid	with	the	i��nition	requirement.

Prior	to	implodin��	this	tar��et,	the	ice	was	cooled	~250	mK	below	
the	triple	point.	The	preshot	characterization	indicated	that	the	layer	
quality	at	shot	 time	was	1.0-nm	rms	(additional	work	will	be	 re-
quired	to	demonstrate	i��nition-quality	ice	rou��hness	well	below	the	
triple	point).	This	is	the	first	tar��et	imploded	on	any	laser	facility	
that	 scales	 to	 i��nition	 on	 the	 NI�.	 The	 data	 from	 this	 implosion	
are	 currently	 bein��	 analyzed	 and	 compared	 with	 both	 1-D	 and	
2-D	hydrocode	simulations.	The	offset	from	tar��et	chamber	center	
at	 shot	 time	was	measured	 to	be	10	nm.	�inally,	a	 technique	de-	
veloped	over	ten	years	a��o	to	infer	fuel	areal	density	based	on	x-ray	absorption2,3	was	tested	on	this	shot	and	��enerated	very	
promisin��	data.	The	technique	will	be	employed	on	cryo��enic	D2	and	DT	implosions	in	Au��ust	and	cross-calibrated	a��ainst	
the	standard	char��ed-particle-spectroscopy	measurements	from	the	D2	implosions	(see	the	DOE September 2002	and	Decem-
ber 2004 Monthly Progress Reports	for	more	details	on	the	D2	areal-density	measurements).	These	results	will	be	reported	in	
the	comin��	months.

OMEGA Operations Summary:	OMEGA	conducted	101	tar��et	shots	durin��	July	2006	for	experiments	led	by	LLE	(58	shots),	
LLNL	(14),	NLU�	(11),	CEA	(12),	and	the	Defense	Threat	Reduction	A��ency	(DTRA)	(6).	The	NLU�	experiments	were	con-
ducted	by	a	team	headed	by	the	University	of	California	at	Davis.	Si��nificant	work	was	also	carried	out	to	achieve	the	strin��ent	
pulse-shapin��	demands	for	the	LLE	cryo��enic	campai��n.	This	included	one	day	of	laser	shots	on	24	July	and	a	lar��e	number	
of	front-end	testin��	and	pulse-shapin��	system	modifications.
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�i��ure	1.	(a)	A	sample	shadow��raph	used	to	construct	3-D	representation.	(b)	The	3-D	
inner	ice	surface	based	on	48	independent	shadow��raphs.	Note	the	peak-to-valley	of	the	
mid-mode	features	is	only	2	to	3	nm.

�i��ure	 2.	 The	 modal	 power	 spectrum	 of	 the	 surface	 shown	 in	
�i��.	1	meets	the	requirements	for	direct-drive	i��nition.
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