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¢ I Thermal Length Scales
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Thermal Length Scales
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8 ‘ Thermal Length Scales
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10 ‘ Thermal Length Scales

s |R |

Decay Depth dgecay, [m]

1l PR S AR AT Lol

e’ decay

10° 10%

Frequency, f, [Hz]

@

Quality &
Performance

Assurance
Center 9200

BN DN 432809 [ 89999 .



11 | Sensing Lengths [L;]

' Radially symmetric

Transducer

Interface

dsubs Substrate

Backside

Tsubs

v

@

Quality &
Performance

Assurance
Center 9200



12 | Sensing Lengths [L;]

dsubs

|
NRadially symmetric

ransducer

Interface

Substrate

Backside

@

Quality &
Performance

Assurance
Center 9200



ransducer
Interface

Substrate

|
NRadially symmetric
dsubs[

Backside

13 | Sensing Lengths [L] @

@ Quality &
Performance
Assurance
Center 9200



|
NRadially symmetric

ransducer
Interface

dsubsI Substrate

Backside

14 | Sensing Lengths [L;] @

@ Quality &
Performance
Assurance
Center 9200



15

Sensing Lengths [L]
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16 | Sensing Lengths [L;]
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17 I Sensing Lengths - SiO, /
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8 | Sensing Lengths - SiO,

10-2 é L L LR L | L L | rorrrrn
; @ R,, NF = 0.2 deg
@ D,, NF = 0.2 deg
'g' 10'3 . 1.5L, i
3 . -
< 10
o Transducer layer causes
g increased radial heat spreading
— 5
210 |
-
"0
5
o 10 ]
[
107 o XTransducer >> aSiOZ ‘
10° 10° 10* 10° @

Quality &
Performance

Assurance
Center 9200

Frequency, f, [Hz]



19 I Sensing Lengths - SiO,
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20 I Sensing Lengths - Silicon [
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21 | Experimental Results — YAG film
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2 | Experimental Results — YAG film thickness fitting
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23 ‘ Conclusions

o Thermal penetration depth, temperature decay depth and sensing length are distinct concepts

o Sensing lengths in FD'TR scales with thermal penetration depth at high frequency

o Lowering noise floor increases sensing length at low frequency

O Measurement of films thicker than sensing depth results in higher uncertainty, matching predictions
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