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NOBEL PRIZE AWARDED FOR DEVELOPMENT OF 
OPTICAL COMBS

- DEVELOPED BY JOHN HALL AND THEODORE 
HANSCH (AWARDED NOBEL PRIZE IN 2005)

- OPTICAL COMBS ALLOW FOR A DIRECT LINK 
BETWEEN RADIO FREQUENCIES AND 
OPTICAL FREQUENCIES 

- CAN BE USED IN PRECSION OPTICAL 
METROLOGY AND DUAL COMB 
SPECTROSCOPY

- MORE PRECSICE GPS AND OPTICAL CLOCK 
TECHNOLOGY

JOHN HALL THEODORE HANSCH



FOURIER TRANSFORM

[1]

OPTICAL COMB

AN OPTICAL COMB IS THE 
SPECTRAL CONTENT OF A 
PULSE WAVE TRAIN 



OPTICAL COMB EQUATION



[2]



OUT OF 
PHASE
IN 
PHASE



VS.

- COMPACT 
- TENS OF THOUSANDS OF DOLLARS CHEAPER
- MUCH LESS POWER COMPSUMPTION 
- MOBILE AND EASILY DEPLOYABLE 
- CAN BE CONTROLLED REMOTELY 



LOCKING A VOLTAGE CONTROLLED OSCILLATOR WITH RED PITAYA 



PRE-LOCK ERROR: 
± 100 Hz

POST-LOCK ERROR:
± .01 Hz



SCHEMATIC FOR REPETITION FREQUENCY LOCK 
THEOREICAL TECHNIQUE

< 10 Hz



SCHEMATIC FOR REPETITION FREQUENCY LOCK



RESULTS OF PULSE REPETITION LOCK

PRE-LOCK ERROR: ± 1 Hz
POST-LOCK ERROR: ± 0.1 Hz



SCHEMATIC FOR OPTICAL LOCK
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