
  

 
 

BBO Pockels Cells 
 

FFEEAATTUURREESS  

v High average power 
 handling 

v Minimal acoustic ringing at 
 high repetition rates  

v High peak power damage 
 resistance 

v UV Transmission 

 

 

BBO is the electro-optic material of 
choice for high average power 
Pockels cell applications.   

BBO has significant advantages over 
other materials in terms of laser 
power handling abilities, 
temperature stability, and substantial 
freedom from piezoelectric 
ringing.1,2  Because it relies on the 
electro optic effect, switching time  -
-  aided by the low capacitance of 
the Pockels cell  --  is very fast.  The 
wide transparency range of BBO 
allows it to be used in diverse 
applications.3  

Electro-optic Pockels cells are used 
in applications that require fast 
switching of the polarization 
direction of a beam of light.  These 
uses include Q-switching of laser 
cavities, coupling light in to and out 
from regenerative amplifiers, and, 
when used in conjunction with a pair 
of polarizers, light intensity 
modulation.   

Pockels cells are characterized by 
fast response, since the Pockels 
Effect is largely an electronic effect 
that produces a linear change in 
refractive index when an electric 
field is applied, and are much faster 
in response than devices based on 
acoustic changes in a material, for 
example.   

Because of crystal symmetry and the 
desire for the light beam to 
experience no birefringence in the 
absence of an electric field, INRAD 
BBO Pockels cells are transverse-
field devices.   

The quarter-wave voltage, Vλ/4 = λd 
/ (4 r22 no

3 l), is proportional to d/l, 
the electrode spacing divided by the 
crystal length, is inversely 
proportional to the electro-optic 
coefficient4 r22, and decreases when 
operated at shorter wavelengths, λ.  

The standard INRAD BBO Pockels 
cell, PBC05-DC04, is a single-
crystal device with a 3.5 mm 
aperture and a quarter-wave voltage 
at 1064 nm of 4.8 kV. Single-pass 
transmission of the cell at the design 
wavelength is > 98%. 

The compact PBC05 Q-switch 
housing is 1" in diameter and 2" 
long.  Electrical connection is made 
by way of miniature banana 
connectors; mating connectors are 
provided with each BBO Pockels 
cell. 

A smaller aperture BBO Pockels 
cell, the PBC05-DC03, has a 2.5 mm 
aperture with a quarter-wave voltage 
of 3.4 kV at 1064 nm.  Larger 
aperture devices, with two crystals 
in series, are offered under our 
PBC06 series.  In addition, custom-
designed Q-switches are available. 

Piezoelectric ringing in BBO is 
small, as evidenced by comparison 
to KD*P and LiNbO3 Pockels cells.  
Transmission of a test laser beam at 
633 nm, with the Pockels cell placed 
between parallel polarizers, is shown 
in the following oscilloscope traces.  
Application of the quarter-wave 
voltage for each cell causes the 
transmitted light intensity to 
decrease to one-half.  Operation at 
the quarter-wave voltage accentuates 
the appearance of acoustic ringing.  
In the traces, the 1→ indicates 
ground or zero light intensity.  Plots 
are shown using KD*P, LiNbO3, and 
BBO as the Pockels cell material. 

Clearly, ringing associated with use 
of BBO is much less than when 
either KD*P or LiNbO3 is used.  The 
last trace shows the transmission 
with BBO in the typical double-pass 
configuration at the quarter-wave 
voltage, switching at 5 kHz  --  the 
maximum rate allowed by the high 
voltage driver that was used.  In this 
last trace, intensity is a maximum 
when voltage is applied; the bottom 
trace was taken with the laser beam 
blocked.  
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BBO POCKELS CELL SPECIFICATIONS 
 

  
  
  

  
  
  

  
  
  

  
  
  

  
  
  

  

**   DDaammaaggee  TThhrreesshhoolldd   vvaa lluueess  aarree  ffoorr  rreeffeerreennccee  oonnllyy  aanndd   aarree  nnoott   gguuaarraanntteeeedd ..  

Model Number PBC05- 
DC04/1064 

PBC05- 
DC03/1064 

PBC06- 
DC06/1064 

PBC06- 
DC04/1064 

Aperture Diameter 3.5 mm 2.5 mm 5.5 mm 3.5 mm 

Number of Crystals one two 

Quarter-Wave Voltage  
@ 1064 nm 

4.8 kV 3.4 kV 3.6 kV 2.4 kV 

Intrinsic Contrast 
@ 1064 nm 

> 1000 : 1 > 500:1 

Optical Transmission > 98 % T > 97 % T 

Damage Threshold* 
(Nanosecond Pulses) 

> 500 MW / cm2  @1064nm, 10ns * 

Damage Threshold* 
(cw Power) 

> 3 kW / cm2 

Wavefront Distortion 
@ 1064 nm 

< λ / 8 

Electrical Contacts two, electrically floating, miniature banana plugs 

Typical Capacitance 3 pF 3 pF 4.5 pF 5 pF 

Outline Dimensions 1” Diameter x 2” Long Cylinder 1.25” Diameter x 2.7” Long Cylinder 

 

Optical response of KD*P 
Pockels cell. 

Optical response of BBO Pockels cell.  
Lower trace is with beam blocked 

Optical response of BBO  
Pockels cell. 

Optical response of LiNbO3  
Pockels cell. 
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INRAD offers a line of high-voltage 
drivers that are suitable for operating 
INRAD Q-switches.  

The drivers are either of the boxed 
variety or of the printed circuit board 
(pcb) type.  The boxed variety are 
powered from line voltage; they 
have convenient knobs, switches, 
and connections by which to adjust 
the driver high voltage level, set the 
transition time, and access high 
voltage and timing  signals  

22--001199   aanndd  22--002200   FFaass tt  SS wwii ttcchhiinngg   
ddrriivveerr 
TThheess ee  ss oo lliidd--ss ttaattee  ddrriivveerrss   ffeeaattuurree  
ss wwiittcchh iinngg   tt iimmeess   ooff  lleess ss   tthhaann   1155  
nnaannooss eeccoonnddss ..    TThhee  22--001199  ss wwiittcchheess   
qquu iicckkllyy   ffrroomm  tthhee  hh iigghh   vvoo llttaaggee  ss eett tt iinngg   
ttoo   ggrroouunndd   wwiitthh   aa  ss lloowweerr  rreeccoovveerryy   
tt iimmee;;   tthhee  22--002200  ss wwiittcchheess   qquu iicckkllyy   

ffrroomm  ggrroouunndd   ttoo   tthhee  hh iigghh   vvoo llttaaggee  
ss eett tt iinngg   wwiitthh   aa  ss lloowweerr  rreeccoovveerryy   tt iimmee..    
MMaaxxiimmuumm  rreeppeett iitt iioonn   rraattee  iiss   110000  HHzz.. 
 
22--002211   HHiigghh  RReeppeettii ttiioonn  RRaattee  
SS hhuutttteerr  DDrriivveerr 
TThhiiss   ss oo lliidd   ss ttaattee,,  hh iigghh   vvoo llttaaggee  ddrriivveerr  
ffoo lllloowwss   aa  55--vvoolltt   ggaatt iinngg   ss iiggnnaall  aanndd   
ffeeaattuurreess   uupp   aanndd   ddoowwnn  tt rraannss iitt iioonn   
tt iimmeess   ooff  lleess ss   tthhaann   2255  nnss eecc..    
MMaaxxiimmuumm  rreeppeett iitt iioonn   rraattee  iiss   55  kkHHzz..    
TThhee  vvoo llttaaggee  iiss   aadd jjuuss ttaabb llee  uupp   ttoo   55..55  
kkVV  tthhrroouugghh   aacctt iioonn   ooff  aa  ppoo tteenn tt iioommeetteerr  
oonn   tthhee  ffrroonn tt   ppaanneell  ooff  tthhee  ccoonntt rroo lllleerr..    
TThhee  llaagg   bbeettwweeeenn   ggaatt iinngg   cchhaannggee  aanndd   
hh iigghh   vvoo llttaaggee  aapppplliiccaatt iioonn   iiss   lleess ss   tthhaann   
335500  nnss eecc..  TThhee  hh iigghh   vvoo llttaaggee  ppuu llss ee  ccaann   
bbee  hheelldd   hh iigghh   ffoorr  aa  mmiinn iimmuumm  ooff  55  
µµss eecc;;   tthheerree  iiss   nnoo   mmaaxxiimmuumm  lliimmiitt   ttoo   
hhooww  lloonngg   iitt   ccaann   bbee  hheelldd   hh iigghh ..  

22--002222   HHiigghh  RReeppeettii ttiioonn  RRaattee  
SS hhuutttteerr  DDrriivveerr 
TThhiiss   ssoolliidd  ss ttaattee,,  hhiigghh  vvoollttaaggee  
ddrriivveerr  ffoolllloowwss   aa   55--vvoolltt  ggaattiinngg  
ss iiggnnaall   aanndd  ffeeaattuurreess   uupp  aanndd  ddoowwnn  
ttrraannss iittiioonn  ttiimmeess   ooff  lleessss   tthhaann  2200   
nnsseecc..    MMaaxxiimmuumm  rreeppeettiittiioonn  rraattee  iiss   
110000   HHzz..    TThhee  vvoollttaaggee  iiss   aaddjjuussttaabbllee  
uupp  ttoo  66 ..00   kkVV  tthhrroouugghh  aaccttiioonn  ooff  aa   
ppootteennttiioommeetteerr  oonn  tthhee  ffrroonntt  ppaanneell   
ooff  tthhee  ccoonnttrroolllleerr..  TThhee  llaagg  bbeettwweeeenn  
ggaattiinngg  cchhaannggee  aanndd  hhiigghh  vvoollttaaggee  
aapppplliiccaattiioonn  iiss   lleessss   tthhaann  225500   nnsseecc..    
TThhee  hhiigghh  vvoollttaaggee  ppuullssee  ccaann  bbee  
bbeettwweeeenn  55   µµsseecc  aanndd  550000   µµsseecc..    

 

 

 

 

HH IIGGHH  VVOOLLTTAAGGEE  PPOOCCKKEELLSS  CCEELLLL  DDRRIIVVEERR  SSPPEECCIIFFIICCAATTIIOONNSS 

 

 

 

 

 

 

 

 

 

 

Model Number 2-019 2-020 2-021 2-022 

Fast Transition - HV → 0 V 0 V → - HV 0 V  → HV 
and 

HV→ 0 V 

00  VV    →→  HHVV    
aanndd  

HHVV    →→  00  VV  

HV Output 
Adjustment 0 to –3.5 kV  0 to –3.5 kV 0 to 5.5 kV 0 to 6 kV 

Rise Time 15 nsec 15 nsec 25 nsec 20 nsec 

Fall Time 
(or Recovery Time) < 150 µsec < 10 msec 25 nsec 20 nsec 

Maximum Repetition Rate 100 Hz 100 Hz 5 kHz 200 Hz 

Package box box box box 
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