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LUX cryogenics

ÁCryostat (current status)

- Exterior

- Interior

ÁCooling Systems : 

- Review

- Thermosyphon

- Huanguo Wangô cooler

ÁHeat Exchanger

- Internal (in Xe can)

- External (in Vacuum can)



Interface
Instrumentation

LN Dewar
for TS condensors

Flexible Hoses -
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Vacuum & TS Lines
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Liquid Xenon 
       -100°C

Thermo-Syphones



CRYOSTAT

ÁStainless steel LUX-0.1 at Case University

ÁTitanium LUX-1.0 at Homestake mine



42.38"

    
23.750" I.D. / 23.590" O.D.

ø 34"

Copper OFHC 
Conterbalance Part A

   
Conterbalance Part B

7.906"

25°

120°

120° INNER VESSEL (cold):

ÅInternal pressure

60 psig in atm / 45 psig in vac

ÅExternal pressure

normal / vacuum

Å100 kg mass

OUTER VESSEL (warm):

ÅInternal pressure

TBD / 45 psig in vac

ÅExternal pressure

30 psi / normal

Å130 kg mass

TOTAL DETECTOR MASS

Å2,412 kg (empty)

Å350 Xe kg



Assembling Prototype at Case







Testing Prototype Cryostat at Case
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LUX 0.1 detector

+ 50 kg LXe+



Argonne National Laboratory

Los Alamos National Laboratory

Fermi National Accelerator Laboratory

Brookhaven National Laboratory

Thomas Jefferson National Laboratory

Massachusetts Institute of Technology

NASA - Jet Propulsion Laboratory

NASA - Lewis-Goddard Space Flight Center

Pope Scientific

Thermionics

CUSTOMERS

AET is a fully certified ASME Code Section VIII shop

experienced with construction of Titanium vessels







THERMOSYPHONS

ÁCooling cryostat, condesation of Xenon and T-
stabilization with Thermosyphons 

ÁCirculation of Xenon for purification



Thermosyphon principle of operation

dQ/dt = k A (THïTC) / L

G.S.H.Lock, The Tubular Thermosyphon, 

Oxford Univ Press, 1992

dQ/dt = k A (THïTC) / L



Cooling blades in two-phase gas turbine



HP Vectra VL800PC with thermosyphon cooling system





Thermosyphons at oil-pipeline in North Russia









0.141"

Horizontal Thermosyphon:

ñVariable Impedanceò

Vert  TS Volume

Horiz TS Volume
~ 100







Run 2



4 K/min

Cu can Bottom

Cold Head

Cold 

Plate

Thick 

Imp.

Cold Plate Bottom



Cu can Bottom

Cold Plate Bottom

Cold Head

Cold Plate

Thick Impedance



Thermal conductivity k = (æW/æT)(L/A) = 30 kW/Km

diamond                1-2  kW/Km

copper                    0.4  kW/Km
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Cryogenics for the LUX Detector.

IEEE Transactions on Nuclear Science, vol. 56, issue 4, pp. 2309-2312

http://adsabs.harvard.edu/cgi-bin/author_form?author=Usowicz,+M&fullauthor=Usowicz,%20M.&charset=UTF-8&db_key=PHY


HEAT-EXCHANGERS



Heat Exchanger & LXe level control



0.375" (3/8")

0.625"(5/8")

30ò

In-vacuum H.E.





LXe out

GXe in

LXe in

GXe out

ø 6.000"

In-Xe H.E.
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