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Vessel e-beam weldingVessel e-beam welding

300K plate300K plate

Gold-plated 40K plateGold-plated 40K plate

300K, 40K and 4K vessel production300K, 40K and 4K vessel production

LNGS commissioning by end 2011

Main Support Plate (MSP)Main Support Plate (MSP)

Hoist system's
winch

Detector suspension's 
Y-beam

LNGS installation completed

Cold Pb shieldingsCold Pb shieldings

Lateral Pb shield
T = 4K
Roman Pb 60 thick
M = 7 tons

Top Pb shield 
T = 0.1K
modern Pb 240 thick
Roman Pb 60 thick 
M = 3.3 tons

DUDU DU testing @ LeidenDU testing @ Leiden MCMC

Dilution Unit and Dilution Unit and 33He Gas HandlingHe Gas Handling
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Y-beam vibration analysis @ LNGSY-beam vibration analysis @ LNGS

Detector SuspensionDetector Suspension

Kevlar 49 6

316LN 6

0.4 Hz 
0.5 Hz 

seismic
dampers

 72, 77 Hz
 94 Hz

 28 Hz 
 24 Hz 

 3, 6 Hz 

concrete
walls

LNGS pre-installation beginning of 2012
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Pulse Tube (5x)

IVC Vacuum Access Ports

Vacuum ID 100 (2x)
Fast Cooling
ID 30 (2x)

Wires ID 40 (7x)

Cryo-coolers

Other Cryostat componentsOther Cryostat components

Cryostat main Tie RodsCryostat main Tie Rods
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Thermal AnalysisThermal Analysis

40K 4K still Hex MC
0.0%

20.0%

40.0%

60.0%

80.0%

100.0%

120.0%

140.0%

160.0% 3He flow
DCS
Spare PT
lead suspension
detector suspension
access ports
wires
tie rods
radiation

3He flow 1 mmole/s
3 active Pts

Fraction of stage cooling power budget Thermal 
Stage Budget [W] T [K]

40K 1.2E+02 53.1

4K 4.5E+00 4.9

still 5.0E-03 0.9

Hex 2.0E-05 0.1

MC 5.0E-06 0.01

Y-Beam

MSP
Winch

Outer Vacuum Chamber 
OVC (300K)

Radiation Shield (40K)

Inner Vacuum Chamber
IVC (4K)

Still Shield (0.6-0.9K)

Heat Exchanger HEX Shield (0.1K)

Mixing Chamber Shield (0.01K)

Detector
988 TeO2

crystals

Top Pb shield

Lateral Pb shield

DCS motion box
Dilution Unit

DU Mixing Chamber

Vacuum Access Port

Detector suspension
Pulse Tube

Hoist system

OVC plate 304L th 60

40K plate Cu-OFE th 20

IVC plate Cu-OFE th 60

Still plate Cu-OFE th 45

HEX plate Cu-OFE th 30

MC plate Cu-NOSV th 20

OVC shield Cu-OFE th 12

IVC shield Cu-OFE th 10

62
 k

N
35

 k
N

Chain withstands Design Seismic
Action for people safety

Seismic ActionsSeismic Actions
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Static load
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N Additional load from earthquake
with 35 year return period
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Detector CalibrationDetector Calibration
System (DCS)System (DCS)

guide
tubes

solenoid-activated
4K thermalization

spool drive
assembly

source: copper beads
crimped on Kevlar string 

with W/Th wire

source motion boxes

LNGS pre-installation beginning of 2012
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DCS 4K test @ LNGS

...
20132013

4, 40 & 300K fabrication completed
4 & 300K leak test @77K
Wire port heat load test @4K with PT
DCS thermalization test @4K with PT
MC, HEX & Still fabrication starts
DU and test cryostat delivery @LNGS
4, 40 & 300K commissioned @LNGS
Cryostat 4K cooldown
Detector suspension 4K test @LNGS

Cryostat ready for detector installation
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