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LFA 467 with Short Pulse Duration –  Ideal for Thin, 
Higly Conductive Samples Like Copper, Even at -100°C 

Dr. André Lindemann

Introduction

Along with a fast data acquisition and capable software, 
it is also necessary to have a flash system with an efficient 
energy source to reach an optimal energy input within a 
short time. The smaller the pulse width, the faster can the 
temperature increase be. This means, the minimum possi-
ble sample thickness also depends on the minimum pos-
sible pulse width. Only flash systems with high sensitivity 
and sufficient pulse energy at a minimum pulse width can 
measure thin and fast samples with high accuracy.

Test Conditions

Figure 2 depicts the measurement results on a thin cop-
per sample with a thickness of only 235 μm. The LFA 467 

HyperFlash® (figure 1) with CC300 cooling system and the 
highly sensitive MCT detector were used. The MCT detec-
tor ensures the best signal-to-noise-ratio in the low-tem-
perature range and features the advantage of a contactless 
measurement (no measurement error due to thermal con-
tact resistance between the sensor and sample). The small 
time constant and the excellence response characteristics 
of the MCT detector compared to, e.g., a solid-state detec-
tor allow for the detection of diffusion times of less than 
1 ms with high accuracy. This requires also smallest pulse 
lengths which can be reduced to 10 µs and a high data 
acquisition speed of 2 MHz (two separate 2-MHz channels 
for the IR detector and pulse diode).
 
Thanks to the high sensitivity of the system electronics, it is 
possible to get a reliable detector signal also at a minimum 
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LFA 467 HyperFlash®                                                                    Foil sample holder 12.7 mm / 25.4 mm
MCT: 2 ... 13.5 µm
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LFA 467 / MCT / CC300
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Conclusion

Special attention must be given to the very short duration 
of 1 ms which was not possible with commercial flash sys-
tems in the past. A signal increase within ~200 µs (heat dif-
fusion time) can now be detected thanks to the very short 
pulse width of 10 µs and the high data acquisition speed 
of 2 MHz. 

pulse width of 10 µs. This can be seen in figure 3. In the 
past, commercial flash systems were working with pulse 
lengths of 150 µs to 1200 µs and more. A half-time of  
100 µs, as can be seen in figure 3, could not be detected so 
far. The detector curve (blue) and the corresponding model 
fit (red curve) are in good agreement. The patented finite 
pulse correction and an improved 2-D calculation model 
on the basis of Cape-Lehman were used for calculation 
of the thermal diffusivity. In figure 2, it can clearly be seen 
that the maximum deviation from literature values is less 
than 3%. 
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Measurement on a thin copper plate using the LFA 467 HyperFlash® with CC300 cooling system; 
pulse width: 10 µs; IR detector: MCT
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Detector signal and very fast response (half time ~ 100 µs); 
total measurement time ~1 ms
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