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Headquarters	  at	  the	  Innova,on	  Center	  in	  Mar,nsried	  (IZB),	  
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Evolu,on	  through	  Innova,on	  

Spin	  off,	  Max-‐Planck-‐	  	  
Ins,tute	  of	  Quantum	  Op,cs	  
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REVENUE	  
2012:	  	  
70	  employees	  
Menlo	  Systems	  GmbH	  
Menlo	  Systems	  Inc	  
(Newton	  NJ,	  USA,	  since	  2006)	  

	  	  



OPTICAL	  FREQUENCY	  COMBS	  

FC1500-‐250-‐WG	  	  
Op,cal	  Frequency	  Synthesizer	  



FC1500-‐250-‐WG:	  Er	  Fiber	  Comb	  

Stabilized	  comb	  spectrum:	  
480-‐1000	  nm,	  1050-‐2100	  nm	  
250	  MHz	  mode	  spacing	  
Accuracy:	  10-‐14	  
Stability:	  5⋅10-‐13	  in	  1	  sec.	  
	  
	  



FEMTOSECOND	  LASERS,	  
SYNCRONIZATION	  



Laser	  Architecture	  
•  Flexible	  system	  configura,ons	  



ASOPS	  SYSTEMS	  

,me-‐resolved	  spectroscopy,	  two-‐color	  
spectroscopy,	  THz-‐TDS	  



Asynchronous	  Op,cal	  Sampling	  
•  Synchroniza,on	  electronics	  

•  Dual	  laser	  head:	  	  
•  100	  MHz	  or	  250	  MHz	  Erbium	  &	  Ygerbium	  oscillators	  
•  DUAL	  COLOR	  of	  1560,	  780,	  1030,	  515	  nm	  

What	  is	  ASOPS?	  



OPTICAL	  REFERENCE	  SYSTEM	  
Ultra	  Stable	  1-‐Hz	  Laser	  Source	  



ORS1500	  Op,cal	  Reference	  System	  

Acous,c	  insula,on	  foil	  

SYNCRO	  
Locking	  electronics	  	  

PDH	  seed	  

MDF-‐Box	  	  

In-‐coupling	  	  
plajorm	  	  

Ac,ve	  vibra,on	  
isola,on	  
plajorm;	  piezo	  
actuators	  and	  
accelera,on	  
sensors	  



THz	  SYSTEMS	  
TDS	  Time-‐Domain	  Spectroscopy,	  TERA	  K15	  



THz	  PCAs	  
•  Joint	  projects	  with	  Ins,tutes	  of	  the	  Fraunhofer	  Society	  
•  Manufacturing	  know-‐how	  of	  the	  IPM	  and	  HHI	  
	  
	   TERA8-‐1	  

TERA8	  

TERA15	  

TERA15-‐FC	  



Conven,onal	  THz-‐TDS	  Systems	  

•  The	  same	  pulse	  in	  both	  arms	  →	  setup	  is	  	  immune	  for	  ,ming	  jiger	  



TERA	  K8	  THz-‐TDS	  Spectrometer	  
•  Based	  on	  780-‐nm	  laser	  source	  
•  Free	  space	  op,cs	  



TERA	  K15	  Fiber-‐coupled	  THz-‐TDS	  
•  Compact	  setup	  
•  Adjustment	  free	  
•  TPX	  lenses	  as	  THz	  beam	  
•  Fiber-‐coupled	  delay	  line	  



THz	  Add-‐ons:	  TERA	  Image	  
Automated	  transla,on	  stage	  with	  
10x10	  cm2	  scan	  range	  and	  sooware	  
package	  for	  image	  reconstruc,on	  
	  
	  
•  LabView-‐	  based	  sooware	  
•  resolu,on	  x-‐direc,on	  150	  μm	  
•  resolu,on	  y-‐direc,on	  500	  μm	  
•  typical	  measuring	  ,me	  

2.5	  h	  /	  10	  x	  10	  cm2	  



OSCAT	  TECHNIQUE	  
High-‐speed	  THz	  Imaging,	  OSCAT-‐TDS	  



All-‐fiber	  THz	  OSCAT	  System	  



OSCAT	  Scheme	  



Principle	  of	  Opera,on	  
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·∙	  Scales	  with	  a	  →	  low	  Uming	  jiXer	  

a:	  number	  of	  pulses	  	  
stored	  in	  the	  passive	  	  
delay	  line	  

·∙	  High	  frep,	  Δf	  required	  for	  	  
long	  ld	  delay	  line	  length	  



Op,cal	  Sampling	  by	  CAvity	  Tuning	  
	  •  	  no	  external	  moveable	  delay	  line	  
•  	  capability	  of	  high	  speed	  measurements	  
•  	  long	  scanning	  range	  
•  	  no	  need	  for	  precise	  temporal	  adjustment	  
•  	  single	  ultrafast	  laser	  



OSCAT THz Imaging	  
Polymer samples with typical defects  
that can occur the in production line	  
•  The	  grains	  are	  fully	  enclosed	  with	  the	  polymer	  material	  
•  Every	  grain	  can	  be	  detected	  and	  iden,fied	  

TERA	  K8	   OSCAT	  TERA	  Image	  

47	  x	  75	  mm2	  


