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Thermal and electrical measurements (λ,α,ρ,κ)

Software-
-PPMS delivered, dynamic regime

Hardware-
-Quantum Design introduced Thermal transport option
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Home made- thermal and electrical measurements (λ,α,ρ,κ,cv)

Low temperature 4-point cell 
Close cycle He-cryostat (3.5-300K)
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Arrangement of home-made 4-point thermal 
and transport measurement λ, λ, λ, λ, S and ρ.ρ.ρ.ρ.

2 Cernox chip 
thermometers

Heater chip 
resistance

Protection for 
radiation

Heater

Thermometer up

Thermometer down

2 for Iheaterand 1 for Isample

4 for Tup and 1 for Uup

4 for Tdown and 1 for Udown

PPMS sample topology Cryo cooled sample topology

sample

Thermal and electrical measurements  COMPARE PPMS-Cryocooled (λ,α,ρ,κ)

 
4-point λ, λ, λ, λ, S and ρρρρ method for “normal” samples  

Mini heater 

Anchoring 
Cu hoop 
(0.2 mm 
Wire) Up 

Current  lead Cr-Ni 
wire Down 

E-thermocouple  
∆T Up 

Chromel wire as 
voltage lead 

Anchoring 
Cu hoop 
(0.2 mm 
Wire) Down 

Current  lead Cr-Ni 
wire Up 

E-thermocouple  
∆T Down 

Chromel wire as 
voltage lead 

Connector 
Si calibrated diod 
Thermal anchor of 

E-differential 
thermocouples 

Sample 

Pasted with Ag-
filled 

Cyanacrylate  

Pasted with Ge 
varnish-separated 

cigarette paper 

Protective 
frame 

E-thermocouple 
∆T Heater 
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PPMS sample topology

Arrangement of home-made thermal and transport measurement

two thermometers
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Cryo-cooled sample topology

T

V
S

∆
∆=Not steady state method 

∆T calculated on a baseτ1,τ2
Steady state method ∆∆∆∆T measured 

Thermal and electrical measurements  COMPARE PPMS-Cryocooled (λ,α,ρ,κ)
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Thermal and electrical measurements

High temperature 4-point cell (300 – 1200 K),
Thermoelectric power and electrical resistivity
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Mica 

K-thermocouple 
Down 

Chromel wire as 
voltage lead 

Alumel wire as 
current  lead 

K-thermocouple Up 
Chromel wire as voltage 

lead Chromel wire as 
voltage lead 

Alumel wire as current  

Heater 
Inserted in 
the holder 
 

Piston attached to 
cold end 

Sample 
hidden 

under mica 

Ag thin plate 
pasted with 
Ag-paste 

Pressing  
shank 

Ag thin plate 
pasted with 
Ag-paste 

K-thermocouple 
Low 

Chromel wire as 
voltage lead 

K-thermocouple 
High 

Chromel wire as 
voltage lead 

Lava based 
sample holder 

Thermal and electrical measurements

High temperature cell
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T1

T4 T3

T2

Thermal and electrical measurements

High temperature cell

TEP4points : ∆V(T4-T3) / (T4-T3)

TEP3points : ∆V(T4-T2) / (T4-T2)

TEP2points : ∆V(T1-T2) / (T1-T2)
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Thermal and electrical measurements

High temperature cell

Σ Σ Σ Σ U = U1+U4+U3+U2 = 0
T1>T4>T3>T2

Stability:
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