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LIGO
The Quantum Design Cryostat

e Temperature Range: 1.9K —
400K

e Pressure: 8.9 x 10> Torr

« Samples: Metglas, MoRuB
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LIGO
Thermal Transport - Theory

1. Generate Heat Pulse © £
..“"‘Cl‘
2. Measure AT =T, - T, q .—m. ‘:'=—=_ c

3. Estimate Corrections

4. Calculate Thermal "
Conductivity!

-::E'J COLDFDOT

Figure 1-1, Thermal and Electrcal
Connections for an ldealized Sampla
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LIGO
Thermal Transport - Hardware

Thermal Transport sample puck with radiation shield
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LIGO
The Cryostat — HiVac System

e HiVac Pressure: 9x10° Torr T
- o .
 Many Problems!!
e Result: Quantum Design is
Redesigning Cryopump
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ldeal Data Acquisition

Delta T (K)

0 1000 2000 3000 4000 5000 6000
Relative Time (sec.)

LIGO Laboratory at Caltech 8



Poor Data Acquisition

14

12

10

[ee]

Delta T (K)
o

0
13811000 13811200 13811400 13811600 13811800 13812000 13812200 13812400 13812600 13812800

Relative Time (sec.)

LIGO Laboratory at Caltech 9



Conductivity (W/K-m)

TTO — Stable Measurement
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LIGO

Data Processing
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y=m1l+ m2*exp(-x/m3) + m4*exp(-x/m5)

y=ml+ m2*exp(-M0/m3)+m4*e...

Value Error
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Delta T (K)
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LIGO
Thermal Transport Formulas

e Conductance
e K=PIAT

e Conductivity
* K= [(Pin-Prap)/AT-Kyyresl(L/A)

* Pgrap = 0e(S2)(Thor*Tcon?)

* Kyires IS Measured Directly!
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LIGO

Measurement Adjustments

Stable Measurements

AT ~ 0.5K - 1.5K

Measure Parasitic Conductance

Manual Data Processing
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LIGO

Heat Capacity - Theory

. Generate Heat Pulse

2. Measure RC
3. Estimate Corrections 2 |\ oo
4. Calculate Heat o 1 o ot e s s s e G

Capacity!
AT =T exp[-t/Rg(Cp+C;+Co)]
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LIGO
Heat Capacity — Sample Data
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LIGO

Q Factor Measurement
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LIGO
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