
Mavericks Cr:forsterite Lasers
6 5  Fe m t o s e c o n d  N e a r  I R  O s c i l l a t o r s

The Mavericks-65 Cr:forsterite laser is 
tunable over wavelengths from 1230 to 
1270 nm,  making it ideal for imaging, 
condensed matter and biomedical 
applications.  These wavelengths are 
less damaging to biological samples 
than the shorter wavelengths 
produced by Ti:sapphire and other 
femtosecond lasers. This allows in vivo 
imaging of cells and other biological 
samples.  With wavelengths atbove 
1200nm it is possible to image tissue 
samples that are non transparent at 
shorter wavelengths.   Cr:forsterite 

lasers are an attractive alternative to 
other ultrafast laser mediums  for optical 

coherence tomography (OCT) and other 
imaging techniques. OCT employs the 

coherent properties of the Cr:forsterite light 
source to study the morphological structures 

and functions of biological samples on micron 
scale, such as cellular development, with very high 

r e s o l u t i o n .  
Because the axial 

resolution depends primarily on the bandwidth of 
the light source,  high bandwidth  Cr:forsterite lasers 
can give superior image resolution and imaging depths.

With high bandwidth and  short pulse duration Cr:fosterite 
femtosecond lasers are being used in a  growing number 
of applications, including ultrafast photochemistry, 
photophysics, photoablation, micromachining and other 
areas. Mavericks-65 Cr:forsterite laser  system is a Kerr 
lens mode-locked femtosecond laser producing ultrafast 
pulses in the near infrared region centered at 1250 nm.  
The Cr:forsterite gain medium is pumped by a 6-10 W 
Ytterbium fiber laser that is included with the Mavericks 
ultrafast oscillator, giving an all solid state laser system 
that is  an  affordable source of femtosecond pulses in 
the 1230  - 1270 nm region.  The pump laser is included 
in the Mavericks-65 making it a complete source of 
femtosecond pulses that is available at a price well 
below that of competing systems.   

•  Center wavelength of 1250 nm

•  Tunable from 1230 - 1270 nm 

•  Sub 65 femtosecond pulses 

•  Fiber pump laser included 

•  Amplified systems available 

•  High resolution Imaging 

•  Broadband absorption

•  Material processing 
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CavIty SCheMatIC PROduCt FeatuReS
Parameter Mavericks-65P

Pulse Width (FWHM) <65 fs

Tuning Range 1230-1270 nm

Output Power 180-250 mW

Pump Laser Ytterbium Fiber Laser

Pump Power 6-10 W

Repetition Rate 120/76 MHz

Output Stability, Typical <2% RMS

Beam Quality TEM00

Polarization Linear (Horizontal)

Beam Divergence <2 mrad

Crystal Cooling Thermoelectric
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F re q u e n c y  d o u b l i n g  c a n  p ro d u c e  w ave  l e n g t h s 
i n  t h e  v i s i b l e  a t  ~ 6 3 0  n m  a n d  s u p e r- c o n t i n u u m 
g e n e r a t i o n  p ro d u c e s  p u l s e s  i n  t h e  i n f r a re d 
a n d  v i s i b l e  r a n g e . A  w i d e  r a n g e  o f  w ave l e n g t h 
c o nve r s i o n  m o d u l e s  a re  av a i l a b l e  f ro m  D e l  M a r 
P h o t o n i c s . T h e  c o m b i n a t i o n  o f  a n  Y t t e r b i u m 
f i b e r  l a s e r  a n d  a  C r : f o r s t e r i t e  o s c i l l a t o r   a l l o w s 
t h e  M ave r i c k s - 6 5  t o  p ro d u c e 
s u b - 6 5  f e m t o s e c o n d  p u l s e s 
a t  a  r e p e t i t i o n  r a t e  o f  7 6 -
1 2 0  M H z  a n d  d e l i v e r   p o we r 
b e t we e n  1 8 0  m W  a n d  2 5 0 
m W.  P u l s e  e n e r g i e s  a re  o n 
t h e  o rd e r  o f  3  n J .  

T h e  M ave r i c k s - 6 5  i s  av a i l a b l e 
w i t h  c o m p l e t e  i n s t a l l a t i o n 
a n d  t r a i n i n g   f ro m  a  D e l 
M a r  P h o t o n i c s  e n g i n e e r 
o r  a s  a  p re - a l i g n e d  a n d 
t e s t e d  c u s t o m e r  i n s t a l l e d 
k i t .   E a c h  s y s t e m  c a n  b e 
c u s t o m  b u i l t  t o  m e e t  c u s t o m e r  n e e d s  a n d 
s p e c i f i c  a p p l i c a t i o n s . S y s t e m s  c a n  b e  c o u p l e d 
w i t h  m u l t i p a s s  o r  r e g e n e r a t i v e  a m p l i f i e r s  t o 
g i v e  c o m p l e t e  h i g h  p o we r  s y s t e m s  f o r  m a t e r i a l 
p ro c e s s i n g  a n d  o t h e r  h i g h  e n e r g y  a p p l i c a t i o n s .   

T h e  f e m t o s e c o n d  p u l s e  d u r a t i o n  i s  v e r y 
s h o r t  m a k i n g  e ve n  l o w  e n e r g y  p u l s e s  p ro d u c e 
e x t re m e l y  h i g h  p e a k  p o we r. T h i s  l i m i t s  l o w 
e n e r g y  t h re s h o l d  t h e r m a l  a n d  m e c h a n i c a l  s i d e 
e f f e c t s .  T h e  h i g h  p e a k  p o we r  o f  t h e  f e m t o s e c o n d 

p u l s e  a l l o w s  m u l t i p l e  p h o t o n s  t o  b e  a b s o r b e d , 
c r e a t i n g  a n  e l e c t ro n  p l a s m a  i n  t h e  m a t e r i a l .   
A s  t h e  p l a s m a  e x p a n d s  m a t e r i a l  i s  e j e c t e d  f ro m 
t h e  t a r g e t  a re a .  B e c a u s e  t h i s  m a t e r i a l  a b l a t i o n 
i s  n o t  a  t h e r m a l  e f f e c t , c av i t a t i o n s  a n d  l a s e r 
i n d u c e d  p re s s u re  t r a n s i e n t s  a re  r e d u c e d .

F e m t o s e c o n d  l a s e r s  a re 
u s e d  t o  p ro d u c e  m i c ro -
g r a t i n g s  a n d  m u l t i - d i m e n s i o n 
p e r i o d i c  n a n o - s t r u c t u re s  i n  a 
v a r i e t y  o f  m a t e r i a l s  i n c l u d i n g 
d i e l e c t r i c s , s e m i c o n d u c t o r s , 
m e t a l s , p l a s t i c s  a n d  r e s i n s . 
M u l t i p h o t o n  a b s o r p t i o n 
a l l o w s  f o r  p ro c e s s i n g  o f 
m a t e r i a l s  t h a t  a r e  n o t  ve r y 
p h o t o s e n s i t i v e . B e l o w  t h e 
a b l a t i o n  t h re s h o l d  t h e  h i g h 
p u l s e  e n e r g i e s   i n t ro d u c e 
s t r u c t u r a l  c h a n g e s  r e s u l t i n g 
i n  a  c h a n g e  i n  t h e  i n d e x  o f 

r e f r a c t i o n  o f  t h e  m a t e r i a l . A l l  o p t i c a l  w ave 
g u i d e s  a n d  p h o t o n i c  d e v i c e s  a re  m a n u f a c t u re d 
u s i n g  t h e s e  t e c h n i q u e s .
 
C o m p l e t e   a m p l i f i e d  t e r aw a t t  C r : f o r s t e r i t e 
s y s t e m s  a re  a l s o  av a i l a b l e , d e l i v e r i n g  p e a k 
o u t p u t  p o we r  f ro m  1 - 2  t e r aw a t t s  a t  1 2 5 0  n m . 
Ty p i c a l  p u l s e  d u r a t i o n  f o r  t h e  Te r aw a t t  s y s t e m 
i s   6 0  f s . P u l s e  e n e r g i e s  a re  o ve r  1 2 0  m J  p e r 
p u l s e .

Cr:f lasers offer an attractive alternative to ti:s for many 
applications.  Frequency doubling reaches the 600-650 nm 
visible range.
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