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Direct dark matter search 



ZEPLIN-III @ Boulby  
• Two science runs (2008 and 
2010/11) set world class results in 
WIMP scattering (SI, SD, IDM)	  

• First ever year-long underground 
run of a noble liquid 	  

• Only result with high-field	  

• Best ER/NR discrimination LXe 	  

• Huge experience gained with 
today’s leading WIMP technology 

0.5	  cm	  gas	  gap	  
@	  7.8	  kV/cm	  

3.5	  cm	  liquid	  depth	  
@	  3.9	  kV/cm	  

12 kg liquid xenon 



LIP @ ZEPLIN III  
ZEPLIN-III Collaboration 

•  Imperial	  College	  London	  
•  Rutherford	  Appleton	  Laboratory	  
•  Edinburgh	  University	  
•  ITEP	  Moscow	  

•  LIP	  (	  2002	  à2011)	  

LIP main responsabilities   
• 	  Data	  reducUon	  and	  analysis	  
• 	  Data	  acquisiUon	  soVware	  
• 	  PosiUon	  and	  energy	  reconstrucUon	  of	  events	  	  
• 	  Slow	  control	  system	  	  



LUX experiment 

q 350	  kg	  dual-‐phase	  xenon	  TPC	  	  
q 122	  PMTs	  (Hamamatsu	  R8778)	  
q Low	  background	  cryostat	  

q  	  Larger mass (350 kg; 100 kg fiducial)	  
q Very low background 
q Scalable technologies (for multi-ton detectors) 

Details in 
Alex’s talk 



LUX Timeline 
•  LUX tested on the surface at Homestake: Nov 2011- Fev 2012	  

• Beneficial occupancy of Davis Cavern:     April 2012	  

•  Detector deployment underground:  Fall 2012	  

•  Start of first science run:  Winter 2012/13	  

• World leading sensitivity in 2013 

LIP	  joined	  LUX	  on	  Dez	  2010	  

January	  2012	  



LUX 
(300 days  data 

taking) 



Beyond LUX: à LZ 
•  Concept	  design:	  7	  tone	  acUve	  TPC	  in	  Davis	  water	  tank	  

•  AcUve	  shield:	  instrumented	  Xe	  skin	  

•  Background-‐free	  run	  feasible	  (assumed	  99.75%	  discrim)	  



LZ timescales 



LUX Collaboration 
Richard Gaitskell PI, Professor 
Simon Fiorucci Research Associate 
Monica Pangilinan Postdoc 
Jeremy Chapman Graduate Student 
Carlos Hernandez Faham Graduate Student 
David Malling Graduate Student 
James Verbus Graduate Student 

Brown 

Thomas Shutt PI, Professor 
Dan Akerib PI, Professor 
Mike Dragowsky Research Associate Professor 
Carmen Carmona Postdoc 
Ken Clark Postdoc 
Tom Coffey Postdoc 
Karen Gibson Postdoc 
Adam Bradley Graduate Student 
Patrick Phelps Graduate Student 
Chang Lee Graduate Student 
Kati Pech Graduate Student 

Case Western 

Bob Jacobsen Professor 
David Taylor Engineer 
Mia ihm Graduate Student 

Lawrence Berkeley + UC Berkeley 

Masahiro Morii PI, Professor 
Michal Wlasenko Postdoc 
John Oliver Electronics Engineer 

Harvard 

Adam Bernstein PI, Leader of Adv. Detectors Group 
Dennis Carr Mechanical Technician 
Kareem Kazkaz Staff Physicist 
Peter Sorensen Postdoc 

Lawrence Livermore 

University of Maryland 

Xinhua Bai PI, Professor, Physics Group Leader 
Mark Hanardt Graduate Student 

Frank Wolfs PI, Professor 
Wojtek Skutski Senior Scientist 
Eryk Druszkiewicz Graduate Student 
Mongkol Moongweluwan Graduate Student 

James White PI, Professor 
Robert Webb Professor 
Rachel Mannino Graduate Student 
Tyana Stiegler Graduate Student 
Clement Sofka Graduate Student 

Mani Tripathi PI, Professor 
Robert Svoboda Professor 
Richard Lander Professor 
Britt Hollbrook Senior Engineer 
John Thomson Senior Machinist 
Matthew Szydagis Postdoc 
Jeremy Mock Graduate Student 
Melinda Sweany Graduate Student 
Nick Walsh Graduate Student 
Michael Woods Graduate Student 
Sergey Uvarov Graduate Student 

SD School of Mines 

Texas A&M 

UC Davis 

Carter Hall PI, Professor 
Douglas Leonard Postdoc 

Daniel McKinsey PI, Professor 
Peter Parker Professor 
James Nikkel Research Scientist 
Sidney  Cahn Lecturer/Research Scientist 
Alexey Lyashenko Postdoc 
Ethan Bernard Postdoc 
Blair Edwards Postdoc 
Louis Kastens Graduate Student 
Nicole Larsen Graduate Student 

Dongming Mei PI, Professor 
Wengchang Xiang Postdoc 
Chao Zhang Postdoc 
Oleg Perevozchikov Postdoc 

University of Rochester 

U. South Dakota 

Yale 

1 

collaboration meeting 
in Lead, SD in March 

2011. 

Collaboration was formed in 2007 and fully funded 
by DOE and NSF in 2008. 

LIP Coimbra 

Isabel Lopes PI, Professor 
Jose Pinto da Cunha Assistant Professor 
Vladimir Solovov Senior Researcher 
Luiz de Viveiros Postdoc 
Alexander Lindote Postdoc 
Francisco Neves Postdoc 
Claudio Silva Postdoc 

UC Santa Barbara 

Harry Nelson PI, Professor 
Dean White Engineer 
Susanne Kyre Engineer 

111214	  

Henrique Araújo PI, Senior Lecturer 
Tim Sumner Professor 
Alistair Currie PhD student 

Imperial College London 
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LIP Group in LUX 	


Alexandre Lindote 	

Cláudio Silva 	


Francisco Neves	

Isabel Lopes	


José Pinto da Cunha	

Luiz de Viveiros	


Raimundo Martins	

Vladimir Solovov	




Spare	  slides	  
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§  Projections based on 
§ Known background levels  
§ Previously obtained e- attenuation 
lengths and discrimination factors 

 
 
 
 
 
 

LZ Program - WIMP Sensitivity 

LUX (constr: 2009-2011, ops: 2011-2012) 
 100 kg x 300 days 
LZ-S (constr: 2012-2013, ops: 2013-2014) 
 1,200 kg x 500 days 
LZ-D (constr: 2014-2017, ops: 2017-2022) 
 7,000 kg x 1,000 days 

 

 Fiducial volumes selected to 
match  1 NR event in full exposure 
 

 
      

 
 

 

 
 

 
 

10 events sensitivity 

1 event sensitivity 


