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Cryogenic DT Target Research:	 Cr�o�enic ��� tar�ets that meet theCr�o�enic	 ���	 tar�ets	 that	 meet	 the	
OMEGA	 ice-qualit�-surface	 specification	 are	 routinel�	 provided.	 Since	
the	inception	of	tritium	cr�o�enic	operations	in	the	Sprin�	of	2006	a	total	
of	36	cr�o�enic	���	tar�ets	have	been	imploded,	and	approximatel�	triple	
this	number	have	been	produced	for	ice-la�erin�	studies.	��ritium	emissions	
were	well	below	the	re�ulator�	limits.	��he	median	rms	ice	rou�hness	for	the	
entire	surface	(all	modes)	of	the	���	tar�ets	was	1.0	nm	and	the	avera�e	value	
was	1.1±0.4	nm.	��his	ran�e	is	primaril�	due	to	the	time	available	for	the	ice	
la�er	to	form;	in	practice	there	is	a	60%	probabilit�	of	formin�	an	ice	la�er	of	
1	nm	or	better	within	24	h	and	the	t�pical	time	for	full�	formin�	the	ice	la�er	
is	12	h.	(��hese	statistics	include	the	earliest	ice	la�ers	produced	when	the	
protocol	was	still	in	development.)	��he	ice-la�erin�	process	was	observed	to	
be	ver�	repeatable:	multiple	attempts	to	form	ice	la�ers	in	the	same	capsule	
�ielded	la�ers	with	a	comparable	rou�hness	(0.15-nm	standard	deviation).	
��here	is	a	variation	in	the	ice-thickness	distribution	pattern	in	each	of	the	
attempted	la�ers;	that	variation	is	attributed	to	the	inherent	variabilit�	in	the	
ice	solidification	and	�rowth	process	(see	Fi�.	1).	One	issue	of	concern	with	
���	tar�ets	is	how	the	ice	la�er	withstands	the	deca�	of	tritium:	effects	that	
result	from	the	production	of	3He	atoms	and	the	rupture	to	the	ice-cr�stal	
structure	caused	b�	ener�etic	b-electrons	re-depositin�	their	ener��	in	the	
ice.	After	two	da�s	there	was	no	quantifiable	chan�e	in	the	rou�hness	of	the	
ice	la�er.	After	14	da�s	the	ice	rou�hness	increased	from	1.0	nm	to	1.4	nm	
(measured	for	all	modes	and	representative	of	the	entire	surface).	After	an	
additional	 five	 da�s	 the	 rou�hness	 increased	 to	 2.0-nm	 rms	 (see	 Fi�.	 2).	
��here	was	no	evidence	of	3He	bubbles	present	in	the	ice.

OMEGA Operations Summary:	 OMEGAOMEGA	
conducted	81	tar�et	shots	durin�	�ecember	
2007,	 with	 an	 avera�e	 effectiveness	 of	
97.5%.	Of	these	shots,	52	supported	the	NIC	
campai�n	and	were	carried	out	b�	teams	led	
b�	 LLNL	 (22	 shots)	 and	 LLE	 (30	shots).	
��he	 non-NIC	 shots	 included	 LANL	 (12)	
and	 LLNL	 (10)	 HE�	 experiments	 and	
7	 laborator�	 basic	 science	 experiments	
conducted	 b�	 LLE.	 ��he	 last	 week	 in	
�ecember	 was	 a	 scheduled	 maintenance	
week	 includin�	 the	 followin�	 activities:	
selective	optics	replacements,	inte�ration	of	
the	OMEGA	EP	short-pulse	beam-transport	
tube	 to	 the	 OMEGA	 tar�et	 chamber,	 and	
modifications	 and	 improvements	 to	 the	
fiducial	laser	s�stem.

Fi�ure	1.	��he	variation		in	the	thickness	of	a	95-nm	
ice	 la�er	 is	 shown	 usin�	 Aitoff	 projection	 of	 the	
anal�zed	 shadow�rams.	 ��hree	 separate	 ice	 la�ers,	
formed	in	the	same	plastic	capsule	[(a)–(c)]	demon-
strate	the	repeatabilit�	of	the	process:	the	rms	rou�h-
ness	of	each	la�er	is	comparable.

(a) 1st ice layer; 0.77-nm rms

(b) 2nd ice layer; 0.84-nm rms
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(c) 3rd ice layer; 0.92-nm rms
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Fi�ure	2.	��he	increase	in	rou�hesss	of	an	ice	la�er	that	was	allowed	to	a�e	for	19	da�s	is	
shown	usin�	Aitoff	projection	[Fi�s.	2(a)	and	2(b)]	and	shadow�rams	[Fi�s.	2(c)	and	2(d)].	
��he	latter	ima�es	show	no	evidence	of	3He	bubbles	formin�	within	the	ice.

(a) Initial quality
 1.0-nm rms

(c) Initial (d) 19 days at 19.5 K

(b) 19 days later
 2.0-nm rms
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