
 

 - 1 -

ISO 13142:2015-07 (E) 
 
 
Electro-optical systems - Cavity ring-down technique for high-reflectance 
measurement 
 
 

Contents            Page 
 
 
Foreword  ......................................................................................................................................................... iv 
 
Introduction  ...................................................................................................................................................... v 
 
1 Scope  ............................................................................................................................................... 1 
 
2 Normative references ..................................................................................................................... 1 
 
3 Terms and definitions  .................................................................................................................... 1 
 
4 Symbols used and units of measure  ............................................................................................ 1 
 
5 Test principles  ................................................................................................................................ 2 
5.1 General  ............................................................................................................................................ 2 
5.2 Decay time of initial cavity and reflectance of cavity mirrors  ................................................... 2 
5.3 Decay time of test cavity and reflectance of test sample  .......................................................... 4 
5.4 High reflectance measurement with an optical feedback CRD technique  ............................... 4 
 
6 Preparation of test sample and measurement arrangement  ..................................................... 6 
6.1 Test sample  ..................................................................................................................................... 6 
6.2 Laser source  ................................................................................................................................... 6 
6.3 Ring-down cavity  ............................................................................................................................ 6 
6.4 Detection unit  ................................................................................................................................. 6 
6.5 Data acquisition and processing  .................................................................................................. 7 
6.6 Environment  ................................................................................................................................... 7 
 
7 Test procedure  ............................................................................................................................... 7 
7.1 General  ............................................................................................................................................ 7 
7.2 Measurement of decay time of initial cavity  ................................................................................ 7 
7.3 Calculation of reflectance of cavity mirrors  ................................................................................ 8 
7.4 Measurement of decay time of test cavity  ................................................................................... 8 
7.5 Calculation of reflectance of test sample  .................................................................................... 8 
7.6 Assessments of the measurement  ............................................................................................... 8 
 
8 Main error factors  ........................................................................................................................... 8 
8.1 Influence of the instrumental response time on reflectance measurement  ............................ 8 
8.1.1 General  ............................................................................................................................................ 8 
8.1.2 Multi-parameter fitting method  ..................................................................................................... 9 
8.1.3 Data truncation method  ................................................................................................................. 9 
8.2 Measurement error of the reflectance of cavity mirrors  .......................................................... 10 
8.3 Measurement error of the reflectance of test sample  .............................................................. 10 
 
9 Test report  ..................................................................................................................................... 10 
 
Annex A (informative) Reflectance reliability check experiment  ............................................................. 12 
 
Annex B (informative) Test report  ............................................................................................................... 13 
 
Bibliography  ................................................................................................................................................... 14 
 


		2026-06-10T07:46:36+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




