
 
 

QCL - Frequently Asked Questions 
Questions 

How do I handle or carry a QCL? 
 
The most  de lica te parts  o f  a QCL are  the  laser ch ip  i tse lf  and the bonds 
connect ing  it  to  the ceramic pads. There fore , the  QCL shou ld  be touched on ly 
a t  the copper carr ie r ( fa r  from the laser ch ip  and the bonds),  o r a t  the  ceramic  
pads (aga in  away from the bonds).  
 
To insert  i t  in to  or  to take it  out  o f the  Star ter  K it  hous ing,  gent ly grab the  
ceramic  pad from above with f ine  tweezers ,  and whenever poss ib le , carry the  
QCL p laced f la t on a  s tab le  surface.  Take spec ia l care  not  to touch bonds nor 
the  laser ch ip  i tse lf ,  s ince th is  can immedia te ly destroy the  QCL. More 
deta i led ins truc t ions can be found in  §7.1  o f  the  manual. 
 
The two most  important th ings  to  keep in  m ind are: 
 

·  Avo id  contac t of  the  front  facet  o f the  QCL with  any object  ( l ike the  wa lls  of  a  
box where  it  is  s tored). 

·  Never a l low water drop le ts  to condensate  on the  QCL. 
 
 

What are the allowed pulse lengths for a pulsed QCL? 
Pulsed QCL are  de livered with  a  datasheet .  Typ ica lly,  lasers  are  tested us ing 
50 ns  pu lse  lengths . 
 
I f  you wish  to  use shorter  pu lses ,  you can do so and the laser wil l  reac t  as  
shown on the datasheet ,  with  the  average power be ing accord ing ly lower a t  a  
f ixed repet it ion  ra te .  The shortes t pu lse  length ach ievab le  with  a  LDD dr iver is  
22  ns . 
 
Longer pu lse  lengths wil l  heat up the laser and cause ch irp  with in  the  pu lse  
and a  decrease in  peak power. I f  you in tend to  use longer pu lse  length ,  th is  
shou ld  be spec if ied  a t  the  t ime o f  purchase.  A spec ia l da tasheet  can be 
produced. 
 
Us ing a  laser with  pu lsed lengths longer than spec if ied  in the  datasheet  is 
l iab le  to  vo id  the  warranty. 
 
I f  you wish  to  take the  r isk , a  good method is  to  use a  fas t  detector  (e .g . a  
MCT detec tor)  and s lowly increase the pu lse length .  The maximum workab le  
pu lse  length wil l  be  the  length  a t  wh ich  the  ins tantaneous power at  the  end o f 
the  pu lse  is  50% of  the  power a t the  beg inn ing. 
 

 



 
 

What are the allowed pulse lengths for a CW QCL? 
 
 
A  CW QCL is  tes ted on ly with  continuous exc itat ion ,  where  any pu lse  longer 
than one m il l isecond is  seen as  "cont inuous" .  The performances shown on the 
datasheet  are  the performance in  the  s teady sta te  and do not  cons ider 
t rans ient  e f fec ts  tha t  occur in th is  f irs t  m il l isecond.  I t is  a lso  poss ib le  to  use 
pu lsed exc itat ions  o f  any shorter  length  on these lasers  bear ing  in  m ind that : 
 

·  The wave length  a t  the beg inn ing of  the peak wil l  be shorter  than the CW 
wave length   

·  The s igna l wil l  show ch irp 
·  The s trength  of  the  ch irp can vary f rom one laser to  another 
·  There  is no guarantee that  the  laser is  s ing le -mode with  short  pu lses 

 

What are the allowed duty cycles for a QCL? 
 
CW lasers  can be run at  any duty cyc les .  
 
Pu lsed lasers are  tes ted a t a var ie ty o f du ty cyc les . Us ing a  pu lsed laser a t  a  
h igher duty cyc le  than the ones deta i led in  the  datasheet  wil l  degrade its  
performance and vo id  the  warranty.  Lower duty cyc les  can be used without  
prob lems. 
 

What is the distance from the laser facet to the ZnSe window in a LLH? 
 
The window th ickness  is 2 .0  +/-  0 .1  mm. The laser facet  is  4 .5 +/- 0 .5 
mm from the exter ior  facet  o f the  window and 2 .5  mm +/- 0 .5  mm from the 
ins ide facet .  The window is  1.0 +/- 0 .2  mm recessed from the f ront  of  
the  LLH. 
 

How can I read the voltage output of the laser from the connection 5 
and 6 of the LLH? 

 
These connect ions  are  used when the datasheet o f  pu lsed lasers is  measured 
to  eva luate the  t rue  power d iss ipat ion in  the  laser.  In  pract ice ,  they are  not  
needed for  us ing the laser as  the current is  the  determ in ing parameter fo r  
laser operat ion . 
 
I f  a  vo ltage monitor  is  neverthe less  needed, you can connect  to these p ins  
us ing a  LEMO Push-Pu ll Connector  HGP.00.250.CTLPV, ava ilab le  a t var ious 
d is tr ibu tors  o f e lec tron ic  parts .  A lpes  does not  d ist r ibu te  a  cab le fo r these 
connectors . 
 

 



 
 

What is the linewidth / frequency noise of a QCL? 
 
In  theory,  the  instantaneous l inewid th of  a  QCL can be extremely low, o f the  
order o f kHz.  We share  th is  pos ter wh ich  was presented a t CLEO Europe 2013 
by the  Labora to ire  Temps-Fréquence o f  the Un ivers ity of  Neuchâte l wh ich  
summarizes  exper imenta l f ind ings and g ives  re ferences to  add it ional papers: 
 
pos ter_qc l_c leo_europe_2013.pdf 
 
In  pract ice  however,  the  tota l no ise  o f  a sys tem wil l  a lmost a lways be g iven by 
the  no ise  of  the  current dr iver  and/or the  temperature  no ise ,  and when that 
no ise  is  much h igher than the int r ins ic  no ise you can cons ider the  QCL as  a  
perfec t t ransducer and compute the  e f fect ive  amplitude or spectra l no ise  f rom 
the datasheet . 
 

Do QCL suffer from optical feedback? 
 
The f ront facet  o f  a QCL is on ly 20 to  50 m icron square .  Any opt ica l feedback 
in to the  facet  wou ld  requ ire  the  opt ica l sys tem to  be a l igned suf f ic ien t ly we ll 
to  coup le  re f lec ted l igh t  in to tha t  sur face, wh ich l im its feedback in  prac t ice fo r  
la rge systems. 
 
Add it iona lly,  our HHL dev ices  use an ang led window to  avoid feedback from 
its  sur face p laced c lose to  the  front  facet . 
 
F ina lly,  QCL are  in t r ins ica l ly robust  in  the  presence o f  feedback; we refer  
to  th is  ar t ic le  fo r more in format ion.  
 

What type of chiller should be used to cool the LLH? 
 
The exact  coo ling so lu t ion  to be adopted wil l  depend not  on ly on the laser ch ip  
used but  a lso of  i ts  most commonly used parameters .  A ch ip  with  low 
maximum current  wh ich  is a lways used a t  temperatures  h igher than 15°C may 
not  need any add it iona l coo ling  a t a l l ,  wh ile  a h igh th resho ld  current ch ip 
wh ich  reaches an interes t ing  wavelength  a t -30°C wil l  requ ire a s t rong coo ling  
so lu t ion.   
 
That  be ing sa id,  us ing a  f low ra te  o f  0 .3 l/m in  o f  water kept  a t  a  temperature  in  
the  15°C-20°C range shou ld  be suf f ic ien t  for  most  prac t ica l purposes. 
 

What type of cooling is needed for the HHL? 
There are  two sources of  heat  in  a HHL: the  heat c reated by the  laser i tse lf ,  
wh ich  can be read f rom the datasheet ,  and the heat  c reated by the  TEC which 
is  equa l to  i ts power consumpt ion and depends on the temperature  dif fe rent ia l 
be tween the laser ch ip  and the basep la te  o f the  HHL. The sum of  these can 
reach up to 40W and must  be d issipated away from the basep late .  Typ ica l 

http://www.alpeslasers.ch/fichier/papiers/poster_qcl_cleo_europe_2013.pdf
http://www.opticsinfobase.org/oe/abstract.cfm?uri=oe-21-11-13748


 
 

spec if ica t ions  requ ire the  basep late  to be kept  a t  a  temperature o f  20°C. 
 
While  i t  is  in  every case requ ired to  connect  the  basep late to  a  heat  s ink , 
d if fe rent  types  o f heats ink ing methods can be used,  from pass ive coo ling  to  
a ir  coo ling  to  water coo ling .  The HHL is  des igned to a l low maximum f lexib i l i ty  
in  your sys tem des ign by prov id ing  a  m in imal f la t  in ter face. 
 
I t  shou ld  be noted,  however,  tha t on ly the bot tom basep late  is  d irect ly heated 
and des igned to  be connected to the  heat  s ink.  I t  is  no t  recommended nor 
usefu l to  a t tach anyth ing to  the  top  p la te of  the  HHL. 
 

Can I solder a laser submount? 
To pro tec t the  coat ings  on the lasers  and avo id  melt ing  the ind ium so lder used 
on some submounts , i t  is  no t  recommended to  heat the  submounts at  
temperature  h igher than 100°C, even temporar i ly .  
 

I  cannot connect the S-2 driver using the supplied software 
The supp lied  contro l so f tware  is  not  fu l ly  a  dr iver  but  a  contro l panel tha t  
a l lows you to  access  the hardware.  Access  to  th is  hardware must  be a l lowed 
by your computer  system in  order to  use it .  Such access  may depend on your 
part icu lar  sys tem and A lpes  cannot  guarantee the correc t  work ing of your 
computer.  Neverthe less , i f  you cannot  see or use the ports  you can fo l low 
these genera l gu ide lines : 
 

·  Is  the red LED l igh t  on the board  (v is ib le  i f  you use the OEM vers ion without 
pro tec t ive box) l i t?  I f i t  is  no t ,  check  the power connect ion. 

·  I f  you use the USB-to-ser ia l adapter , wh ile  normally th is  dev ice  is 
automat ica l ly recogn ized by most  d is tr ibu t ions  it  cou ld  be not  yet  ins ta l led  on 
your mach ine.  You can download the dr ivers  
a t  h ttp : / /www.f td ich ip .com/Dr ivers/VCP.htm; fo l low the ins truct ions  on that 
s ite. 

·  Under l inux if  l ib rar ies  are m iss ing insta l l ing  l ibxcb-xinerama0 ( th rough apt-
get)  shou ld he lp 

·  I f  you can see the correc t port  bu t the  connect but ton does not  work,  you may 
not  have access  to the  port . Launch ing the sof tware  with  admin r ights  ( i .e .  
us ing sudo under l inux) may he lp . 
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