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Committee Report on LArIAT Mini 
Review 

 
January 11, 2013 

 
A mini-review of the proposed !"#$"%&'()*+&,-.&"+&'&,/01&2/34&5!'(6',7&830&9/:%&
*+&;/</42/(&=>?&=>@=&31&19/&(/#$/01&*A&B/(4":32&CAA"</&*A&-(*)(34&-:3++"+)D&&,9/&
<*44"11//&(/E"/8&3+%&*$(&<*44/+10&(/:31/&*+:F&1*&-930/&6&*A&!'(6',?&%/+*1/%&30&
!'(6',G6&,9/&<93()/&1*&19/&<*44"11//?&<*44"11//&4/42/(0&3+%&(/E"/8&3)/+%3&
3HH/3(&"+&19/&3HH/+%"</0&*A&19"0&%*<$4/+1D& The committee heard two well-constructed 
and sound talks - one on the motivations and other addressing the proposed technical 
implementation, cost, schedule and risks.  The quality of the talks and the strength (and 
enthusiasm) of the collaboration were impressive. 
 
I"E/+&19/&:3()/&"+E/014/+10&1931&19/&JDKD&"0&43L"+)&"+&+/$1("+*&3+%&%3(L&4311/(&
H(*)(340&1931&%/H/+%&*+&!'(&,-.&1/<9+*:*)F&8/&<*+0"%/(&!'(6',G6&1*&2/&3&E/(F&
8*(1989":/&"+E/014/+1D&&&,9/&-930/&@&H:3+&$0/&*A&19/&'()*M/$1&%/1/<1*(&3+%&19/&
1/(1"3(F&2/34:"+/&%/E/:*H/%&A*(&N6MOPE'&1/012/34&3(/&:*)"<3:&<9*"</0D&&&,9/&2"))/01&
<*+</(+&A*(&19/&(/E"/8/(0&"0&19/&0<9/%$:/&("0L&H(/0/+1/%&2F&19/&+//%&A*(&/+)"+//("+)&
(/0*$(</0&A*(&19/&<(F*)/+"<&0F01/4D&&B*(&!'(6',G6&1*&2/&0$<</00A$:?&19/&<(F*)/+"<&
/+)"+//("+)&3+%&1/<9+"<3:&(/0*$(</0&1931&3(/&"+&09*(1&0$HH:F&%$/&1*&43+F&
<*+<$((/+1&H(*Q/<10&"+&--;&+//%&1*&2/&"%/+1"A"/%&#$"<L:FD&&&R*(L&*+&19/&<(F*)/+"<&
%/0")+&+//%0&1*&013(1&2F&19/&2/)"++"+)&*A&'H(":&A*(&!'(6',G6&1*&*H/(31/&2/A*(/&19/&
/+%&*A&<3:/+%3(&=>@SD&
 
Specific responses to the charge questions: 
@D&'(/&19/&)*3:0&8/::&%/A"+/%?&3113"+32:/?&3+%&8*(1989":/T& &
&
,9/&(/E"/8&<*44"11//&830&<93()/%&8"19&3%%(/00"+)&*+:F&-930/&@&*A&19/&18*&013)/&
!'(6',&H(*)(34D&&&The aim of phase 1 is to understand the behavior of individual 
particles of different types at energies appropriate for MicroBooNE and LBNE, using the 
ArgoNeut detector. This will be the first comprehensive exposure of the LArTPC 
technology to particles of a known energy. Such an exposure is a logical step and timely 
for any new particle detection technology, particularly one which provides such a large 
amount of information per track.  ,9/(/&"0&3&)(*8"+)&"+1/(/01&"+&!'(&,-.&2*19&A*(&
+/$1("+*&/UH/("4/+10&3+%&A*(&;N&/UH/("4/+10D&V3E"+)&<:/3+?&$+342")$*$0&%313&30&
19/&230"0&A*(&0"4$:31"*+0&"0&"4H*(13+1&A*(&/AA/<1"E/&$0/&*A&19/&"+E/014/+10&"+&19*0/&
/UH/("4/+10D&&
 
The stated goals for Phase 1 are well defined, attainable, and worthwhile. We believe that 
the exposure is bound to reveal unexpected or unrealized aspects of the performance of 
the LArTPC.  The goals for phase I are based on the premise that phase II will occur on 
an appropriate time-scale. We would encourage the collaboration to consider what further 
could be achieved in phase I. &
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'()*M/$1&930&*H/(31/%&3+%&H(*%$</%&(/0$:10&3+%&*+/&<3+&2/&(/30*+32:F&<*+A"%/+1&
1931&"1&8"::&H/(A*(4&"+&19/&1/01&2/34D&K1"::&*H/(31"*+&*A&9")9&H$("1F&0F01/40&8"19&:*8&
+*"0/&/:/<1(*+"<0&"0&+*1&1("E"3:&3+%&*+/&09*$:%&+*1&$+%/(/01"431/&19/&+//%&A*(&19/&
(")91&/UH/(1"W/D&,9/&<*::32*(31"*+&"0&01(*+)&3+%&<:/3(:F&930&19/&(")91&/UH/(1"W/D&'&
8*((F&"0&1931&19/(/&8"::&2/&<*+A:"<1"+)&<3::0&*+&19/&/UH/(10&(/0$:1"+)&"+&0*4/&%/:3F0&
(/:31"E/&1*&19/&0<9/%$:/&09*8+D&
 
&
=D&60&19/&1/<9+"<3:&3HH(*3<9&&A*(&2/34&3+%&/UH/("4/+1&0*$+%T& &
&
,9/&*E/(3::&3HH(*3<9?&$0"+)&19/&2/34&:"+/&<*+01($<1/%&A*(&N6MOPE'&3+%&19/&/U"01"+)&
'()*M/$1&%/1/<1*(?&"0&3HH(*H("31/&A*(&19"0&A"(01&H930/D&&There have been problems with 
the slow spill beam duty factor and the Accelerator Division needs to ensure that the spill 
quality is reasonable.  
 
The approach for the detector, including use of cold electronics with a range of pulse-
shape times, is sensible. &&&,9/&4/30$(/4/+10&1931&*+/&<3+&*213"+&A(*4&0$<9&3&0F01/4&
8"::&)*&3&:*+)&83F&1*&*213"+"+)&4*01&*A&19/&"+A*(431"*+&1931&"0&+//%/%&1*&E3:"%31/&
:3()/(&,-.&%/0")+0D&&,9/&0F01/4&<*$:%&3:0*&2/&$0/%&"+&19/&A$1$(/&1*&1/01&3:1/(+31"E/&
,-.&(/3%*$1&0F01/40&30&8/::&30&8"(/&)/*4/1("/0D&&
&
SD&'(/&19/&<*::32*(31"*+&3+%&:32*(31*(F&(/0*$(</0&&+//%/%&1*&0$<<//%&8"19&
!'(6',&8/::&$+%/(01**%?&3+%&3(/&19/&(/#$/01/%&(/0*$(</0&3%/#$31/T& &
&
,9/&!'(6',G6&H(*H*+/+10&"%/+1"A"/%&19/&8*(L&(/#$"(/%&3+%&H(*E"%/%&<(/%"2:/&
(/0*$(</&/01"431/0&230/%&*+&the considerable and growing experience of LArTPC 
projects at the laboratory.  Two alternatives for the cryogenic system were described: i) 
designing a new system for liquid recirculation and filtration like LAPD and 
MicroBOONe or ii) a fallback of reusing the ArgoNeut gas phase filtration system with 
modifications to improve filtration and to fit in the MCenter building.   A preliminary 
estimate of the required engineering and technical labor for the full new system has been 
made but a more detailed estimate is not available due to a shortage of engineering 
resources.  No estimate of the resources required for reuse of the old system has been 
made but it is assumed to be smaller.  Based on the history of difficulties in maintaining 
electron lifetime during previous ArgoNeut operation, we recommend pursuing the 
LArIAT plan for a new liquid recirculation system.  If this cannot be completed in a 
timely fashion and the fallback option is pursued, a careful analysis of filtration 
improvements should be carried out. 
 
R/&+*1/&1931&N./+1/(&"0&3&X)(//+&A"/:%Y&0"1/&8"19&(/)3(%&1*&<(F*)/+"<&"+A(301($<1$(/&
0*&19/&0<*H/&*A&8*(L&+/</003(F&1*&"4H:/4/+1&3&+/8&<(F*)/+"<&0F01/4&"0&:3()/D 
The question of whether a liquid recirculation and purification system is implemented is 
primarily a question of the availability of appropriate engineering and technical resources 
rather than cost. As such, the decision whether to adopt such a system will be based on 
schedule. It is important that a realistic schedule for the development of LArIAT be used 
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when making this decision. ,9/&<*::32*(31"*+&8"::&19/+&93E/&1*&23:3+</&19/&("0L&*A&3&
%/:3F&1*&19/&013(1&$H&8"19&19/&2/+/A"1&/UH/<1/%&A(*4&19/&+/8&<(F*)/+"<0&0F01/4D&
 
 
&
The collaboration is adequate and, as mentioned, enthusiastic for this opportunity to work 
on a new technology in a small-scale project on a short time-scale.  ,9/&0<"/+1"A"<&
(/0*$(</0&3(/&/+)3)/%&"+&*19/(&H(*Q/<10&2$1&)"E/+&19/&/U<"1"+)&+31$(/&*A&8931&
!'(6',&"0&1*&3<<*4H:"09?&/+19$0"304&3+%&1"4/&A(*4&19/&0<"/+1"A"<&(/0*$(</0&09*$:%&
+*1&2/&3&H(*2:/4D 
& &
ZD&'(/&19/&<*01&3+%&0<9/%$:/&("0L0&8/::&&"%/+1"A"/%?&&3+%&8931&3(/&19/FT&&
 
The ArgoNeut detector has been run before and so the risks associated with the detector 
itself are small.  If a liquid recirculation system is decided on, there should be little 
technical risk. If a gas-only system is used, there is a risk that the electron drift lifetime 
will affect the quality of the measurements and/or that the system will require more 
operational intervention and thus more time to achieve the experiment goals.  We did not 
hear what improvements are proposed to the cryo-system (for example vacuum insulation 
of the filters), or the internals of the detector (to reduce the amount of out-gassing) if the 
existing gas-circulation system is to be used. 
 
,9/&43Q*(&("0L&A*(&!'(6',&"0&19/&<$((/+1&:3<L&*A&0$AA"<"/+1&/+)"+//("+)&3+%&1/<9+"<3:&
(/0*$(</0&A*(&%/0")+&3+%&A32("<31"*+&*A&3&+/8&*(&4*%"A"/%&<(F*)/+"<&0F01/4D&,9"0&
:3<L&*A&(/0*$(</0&<*$:%&"4H3<1&2*19&19/&0<9/%$:/&3+%&<*01D&&,9/&%/0")+&*A&19/&
<(F*)/+"<&0F01/4&"0&*+:F&<*+</H1$3:&31&19"0&013)/&3+%&19/&0<*H/&*A&8*(L&52*19&KRB&
3+%&N[K7&<*$:%&2/&$+%/(/01"431/%D&&&OE/+&3&%/<"0"*+&*+&89"<9&0*:$1"*+&1*&<9**0/&"0&
%/:3F/%&2F&19/&:3<L&*A&/+)"+//("+)&(/0*$(</0D&&6A&0$AA"<"/+1&(/0*$(</0&%*&+*1&2/<*4/&
3E3":32:/&A(*4&B/(4":32&0*4/&*A&19/&/AA*(1&<*$:%&2/&<*+1(3<1/%&A(*4&*$10"%/&2$1&19"0&
<*$:%&"+<(/30/&19/&<*01D&& 
 
'&0")+"A"<3+1&0:"HH3)/&*A&19/&0<9/%$:/&<*$:%&H$1&19/&!'(6',G6&H(*Q/<1&"+&H3(3::/:&8"19&
19/&013(1&$H&*A&N"<(*\**MOD&&'2*$1&*+/&19"(%&*A&19/&!'(6',G6&)(*$H&4/42/(0&:"01/%&
"+&19/&NCJ&3(/&3:0*&8*(L"+)&*+&N"<(*\**MOD&&&&
 
The issue of a decent beam spill duty factor has been mentioned in answer to question 1 
as affecting the ability to collect data efficiently.  
 
Appendix A – Charge 
 
,9/&!"#$"%&&'()*+&,-.&"+&'&,/01&2/34&5!'(6',7&<*::32*(31"*+&H(*H*0/0&1*&"+013::&3+%&
*H/(31/&3&!'(&,-.&"+&3&+/8&1/01&2/34&31&N./+1/(D&&!'(6',&"0&&2/"+)&H(*H*0/%&30&3&
18*GGGH930/&H(*)(34?&&8"19&19/&A"(01&H930/&$0"+)&19/&/U"01"+)&&'()*M/$1&<(F*0131&3+%& &
,-.D&,9/&A"(01&H930/&8"::&"+A*(4&19/&%/0")+&*A&19/&0/<*+%&H930/D&61&&"0&"4H*(13+1&1931&
19/&!"#$"%&'()*+&,-.&1/01&2/34&H(*)(34&5"7&"0&8/::&4*1"E31/%?&5""7&&"0&3+&"+1/)(3:&H3(1&
*A&19/&*E/(3::&!'(&P[;&H(*)(34&8"19"+&19/&JDKD&3+%&31&19/&:32*(31*(F?&3+%&5"""7&&1931&
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"10&0<*H/&"0&&431<9/%&1*&3E3":32:/&&(/0*$(</0D&&
&&&
R/&8*$:%&:"L/&19/&<*44"11//&1*&A*<$0&*+&-930/&@&&*A&!'(6',&3+%&3%%(/00&19/&
A*::*8"+)]& &
&&&& &
&@D&'(/&19/&)*3:0&8/::&%/A"+/%?&3113"+32:/?&3+%&8*(1989":/T& &
&&
=D&60&19/&1/<9+"<3:&3HH(*3<9&&A*(&2/34&3+%&/UH/("4/+1&0*$+%T& &
&&&& &
SD&'(/&19/&<*::32*(31"*+&3+%&:32*(31*(F&(/0*$(</0&&+//%/%&1*&0$<<//%&8"19&
!'(6',&8/::&$+%/(01**%?&3+%&3(/&19/&(/#$/01/%&(/0*$(</0&3%/#$31/T& &
&&&& &
ZD&'(/&19/&<*01&3+%&0<9/%$:/&("0L0&8/::&&"%/+1"A"/%?&&3+%&8931&3(/&19/FT&&
&
R/&8*$:%&:"L/&3&2("/A&8("11/+&(/H*(1&3%%(/00"+)&19/0/&H*"+10&2F&^3+$3(F&@Z19?&=>@SD& &
&
&
!""#$%&'()(*(+,--&..##(/#-0#12(
(
;3E"%&!"003$/(&
K1/H9/+&-*(%/0&
P$00&P$<"+0L"&
-/1/(&R":0*+&
&
!""#$%&'(+(*(!3#$%4(
(
!"#$"%&'()(&*+,(+-&(.&/)&%01#.2345&6+7&895&89:8&;#/<&=>=9&?<&@/&A>99&?<(
Opening remarks     Greg Bock / Steve Geer 
LArIAT Goals, Plans and Request  Jennifer Raaf / Flavio Cavanna   
Questions & Discussion 
 
Copy of the agenda, charge and other documents can be found at:&
0@@?.>BB()2(7/C;)3DCE/,B7/);+#+)7+6(.?D34C?4F7/);$2GH:IJ 


