
PIV: Particle Image 

Velo cimetry

A  n o n - in tru s iv e o p tical 

meas u remen t 

tech n iq u e to  meas u re 

f lu id  o r p article 

v elo city  v ecto rs  at 

man y  p o in ts  in  a f lo w  

f ield  s imu ltan eo u s ly . 

Q u an tity  an d  

q u ality  meas u remen ts  

are u s u ally  mad e in  

“ Plan ar s lices ”  o f  th e 

f lo w  f ield .

M u ltip u ls e L as ers
N d :Y A G  Q -S w itch ed  las ers  s y s tems



The Twins BSL lasers from Quantel comprise two laser 

heads with b eam comb ining optics, second harmonic 

generation and wavelength separation assemb lies in 

a third module. E ach system module is securely moun-

ted on a rigid b ase plate, factory aligned and lock ed 

in place. In this way, max imum output energy per pul-

se is ob tained whatever the temporal separation. A 

fourth harmonic generator is availab le for those who 

want more flex ib ility of b oth PIV and LIF  ( Laser Indu-

ced F luorescence) measurements. The spatial overlap-

ping of the two green b eams is included in the 1  year 

warranty.

Insensitive to Misalignment

BSL’s Compact Folded Resonator (CFR) laser heads are all 
machined from a sing le b lock  of aircraf t g rade alu miniu m 
in an I-b eam config u ration to ensu re max imu m stif fness, 
stab ility , and resistance to w arping . A ll optics are pinned 
in place and, once alig ned, are ex tremely  resistant to misa-
lig nment.

A  folded resonator config u ration is u tiliz ed that places the 
ou tpu t cou pler and the rear mirror in the same plane. A ny  
slig ht mov ement du e to env ironmental conditions is traced 
identically  in b oth mirrors. A lig nment is assu red.

C omp r eh ensively  T ested

E ach T w ins BSL laser sy stem is temperatu re cy cled from 5  to 
6 0 ° C and tested prior to shipment. T his ensu res that optical 
components are seated and each u nit performs to specifica-
tions ov er a w ide operating  rang e.

T he lasers hav e also u nderg one ex tensiv e shock  and v ib ra-
tion testing  to prov e the integ rity  of their desig n and their 
stab ility  u nder harsh env ironmental conditions.

E asy  L amp  C h ange

A ll BSL lasers featu re q u ick  and easy  f lashlamp chang ing  b y  
the u ser. T his req u ires no realig nment of the resonator and 
can b e accomplished in seconds.

U ser  F r iend ly  and  P or tab le

T he Integ rated Cooling  and E lectronic (ICE 4 5 0 ) u nits are 
small and portab le. Closed loop w ater-to-air cooling  is pro-
v ided as standard, av oiding  the need for an ex ternal w ater 
su pply . A  pair of 1 5 k g  (3 0 lb s) miniatu riz ed ICE ’s pow ers all 
the T w ins BSL models. A n ethy lene g ly col filled cooling  sy s-
tem is av ailab le as an option for u se at low  temperatu res. 
T he remote control b ox  and the T T L I/O  are made for intu i-

tiv e, log ical and easy  operation; sy nchroniz ation is a b reez e. 
O n req u est, 2  electronics and 1  cooling  g rou p can b e pac-
k ag ed in a sing le hou sing .

Q u ic k  D isc onnec t H ead

T he sy stems are all desig ned for max imu m ease of opera-

tion and portab ility . T he laser head assemb ly  can b e remo-

v ed from its cab ling  v ia q u ick  disconnects. T he coolant lines, 

self-seal, allow  the operator to easily  transport the laser 

head assemb ly  and cooling /electronics u nits separately  w i-

thou t the need for refill later.

T he focu s at Q u antel is on tak ing  the lasers ou t of the lab o-

ratory  and into “ real w orld”  applications. Rob u st, portab le, 

conv enient and in a small pack ag e –  this is the T w ins BSL.

O p tional 4 th  H ar monic  O p tion

W hen the u ser w ants to comb ine P IV  and Laser Indu ced 
Flu orescence ex periments, the T w ins BSL models can b e de-
liv ered w ith a fou rth harmonic g enerator. 

T his thermally  controlled non linear cry stal is factory  set-u p 
in the comb ining  modu le tog ether w ith relev ant separation 
optics. 

A n electric sw itch located on the side of this modu le allow s 
the u se of either g reen or U V  ou tpu t b y  chang ing  the phase 
matching  condition of the U V  cry stal.

B u ilt-in A ttenu ator

A n easy  access to the w av e plate prior to the dou b ler allow s 
ou tpu t energ y  attenu ation.

Quantel offers a full range of dual Q-Switched pulsed Nd: YAG laser systems to 
meet v irtually all the needs of today’s research and industrial community.

A wide range of multipulse systems

A switch allows the use of either visible or UV output 
( T win s B S L  1 4 0 , 2 0 0  an d  2 2 0 ) .



For experiments requiring high energy, low divergen-

ce and modularity Quantel offers its Brilliant series of 

compact, air-cooled pulsed Nd:YAG oscillators. They 

represent the state of the art in laser design and form 

the basis of the Twins and Twins B systems.

High Performance

The Brilliant series of Nd:YAG oscillators features exceptio-
nal beam quality, pointing stability, energy stability, and ti-
ming jitter properties. This makes them ideally suited to PIV 
applications where uniform illumination of a flow field, with 
accurate timing, will lead to the best measurement results.

Uniq ue Design

These key laser performance features are the result of the 
unique design of the Brilliant oscillator, from the pump 
chamber and the thermally stabilized resonator to the care-
fully engineered power supply and cooling system.

S table Construction

To make a Twins system, two independent Brilliant oscilla-
tors are mounted together securely on a very rigid “U” sec-
tion optical bench with the beam-combining unit, which 
houses combining optics, a thermally stabilized harmonic 
generation assembly, and dichroic separation optics. The 
resulting unit has great mechanical stability, allowing full 
benefit to be taken from the laser’s exceptional pointing 
accuracy. 

The Twins laser system is compact enough to be transpor-
ted easily to allow off-site measurements to be carried out. 
The user-friendly character of Twins is enhanced by freedom 
from any external water source. For those who work in hot 
air environment the Twins B can be delivered with a wa-
ter-to-water exchanger. Second harmonic generation is in a 

type II K D * P crystal after combining the infrared beams in 
a polarizer. The two collinear output pulses have the same 
plane of polarization. 

As an option, two SH G units may be used, with subsequent 
combination of two green beams, with output pulses with 
orthogonal polarization. In each case, the residual infrared 
radiation is separated by dichroic mirrors and safely dumped 
inside the unit.

Ease of Use

Each laser can be controlled via the built-in RS232 interface 
or by external TTL trigger signals.

A length of the pre-drilled optical bench is left free at the 
output end for the convenience of the user. This enables the 
installation of accessories such as an articulated beam deli-
very arm or additional third or fourth harmonic generator.

Options and Accessories

Other harmonics, such as 355nm and 266nm or a manual 
attenuator are available as “plug and play” modules. Cylin-
drical focusing optics, telescopes and many other items are 
available on request.

The Twins series can be supplied with double pulse options, 
enabling up to four illuminating pulses to be used.

For applications requiring very high energy, lasers in Quan-
tel’s YG series provide over 1000mJ in each pulse at 532nm. 
The YG series is also available with line narrowing etalons 
or an injection seeder for holographic PIV and ESPI appli-
cations.

It can also pump a tuneable dye laser (Quantel’s TD L9 0) to 
give access to a range of visible and UV wavelengths for 
combustion applications.

If requested, different layouts of the output beams can be 
designed. For example, a direct access to IR beams allows 
double pulse LIBS experiments.

The range includes:
- The compact, environmentally hardened Twins B SL  series ( from B ig Sk y L aser products range)
- Quantel innovative Twins series of low divergence, transportab le scientific lasers
- Quantel YG series of high-end custom lab oratory lasers delivering up to 1 .2  joules per pulse
  in the green

Twins equipped with a third 
harm onic g enerator

Pulsed delay generator

The time delay between the laser pulses can be 
co ntro lled v ia the D P S 0 1  twin-channel delay g ene-
rato r. It pro v ides a v ery f lex ible means o f  trig g ering  
each f lashlamp and P o ck els cell. The delay is user-
selectable f ro m 1 µ s to  1 s in 1 µ s steps. Time delays 
f ro m 5 -5 0 0  ns are achiev ed by using  the v ariable 
o utput synchro niz atio n sig nals, av ailable as stan-
dard f ro m each laser.



End User and OEM…
As well as supplying for PIV to universities and other research institutions, Quantel works closely with 

some of the world’s leading suppliers of complete PIV systems. These companies offer solutions that in-

clude the laser and the peripherals such as the imaging system and the computer and software needed to 

make measurements.

In addition to its line of standard products, Quantel has the capability to offer custom engineered multi-

pulse laser solutions.

Model
Twins BSL 

3 0

Twins BSL 

5 0

Twins BSL 

14 0
Twins

Twins BSL 

2 0 0

Twins BSL 

2 2 0
Twins B

Oscillator Ultra 50 Ultra 100 CFR 200 Brilliant CFR 300 CFR 400 Brilliant B

Wavelength (nm) 532 532 532 532 532 532 532

Repetition Rate (Hz) 15 15 15 / 30 10 15 15 10

Energy per pulse (mJ) 30 50 140 / 130 150 200 220 380

Energy stability (shot to shot %  (rms)) + /- 6 (< 2) + /- 6 (< 2) + /- 3 (< 1) + /- 5 (1.6) + /- 3 (< 1) + /- 3 (< 1) + /- 5 (1.6)

Pulse duration (ns) 7 7 8 4 8 7 5

Beam diameter (mm) 3 4 6 6 6 7 9

Beam divergence (mrad - full angle) < 6 < 7 < 4 < 0.5 < 4 < 4.5 < 0.5

Pointing stability (µ rad) < 100 < 100 < 100 < 50 < 100 < 100 < 50

Jitter (ns) + /- 2 + /- 2 + /- 2 + /- 0.5 + /- 2 + /- 2 + /- 0.5

Polarization Horizontal Horizontal Horizontal Vertical Horizontal Horizontal Vertical

Operating temperature 10 - 30 °C 10 - 30 °C 10 - 30 °C 18 - 28 °C 10 - 30 °C 10 - 30 °C 18 - 28 °C

Power Supply ICE 450 ICE 450 ICE 450 ICE 1000 ICE 450 ICE 450 ICE 1000

Model
Twins BSL 

3 0

Twins BSL 

5 0

Twins BSL 

14 0
Twins

Twins BSL 

2 0 0

Twins BSL 

2 2 0
Twins B

Wavelength (nm) 266 355 or 266 266 355 or 266

Energy, @ 266nm (mJ)

Colinear with residual 532 nm
1 x 30 on request 1x50 / 2x30 on request

Energy, nominal @  532nm residual (mJ)

With 4th harmonic switched off
2 x 110 on request 2 x 165 on request

Energy stability (shot to shot %  (rms)) + /- 10 (3) on request + /- 10 (3) on request

Beam divergence (mrad) < 3 on request < 3 on request

Polarization Vertical on request Vertical on request

Energy drift over 8 hours: <10%   

W a rm -up  tim e for P IV  a lignm ent: <3 0m n   

B ea m  p rofile: F la t in N ea r F ield a nd > 9 0% fit to G a ussia n in F a r F ield  

N om ina l fla shla m p  lifetim e: 5 0 m illion shots for B S L  m odels, 3 0 m il-

lion shots for T w ins &  T w ins B    

Twins BSL 30: Near Field @ 532nm Twins BSL 200: Near Field @ 532nm Twins BSL 140: Near Field @ 26 6 nm

Specifications - Green laser systems

Specifications - Green &  U V  laser systems

Vis ib le  a n d  in v is ib le  la s e r ra d ia tio n  
a v o id  e y e  o r s k in  to  d ire c t
o r s c a tte re d  ra d ia tio n .

C la s s  4  la s e r ra d ia tio n  p ro d u c t

M a x Av e ra g e  P o w e r :    1 0  W
M a x  E n e rg y /p u ls e :    1 J
P u ls e  d u ra tio n :    < 1 0 n s
E m itte d Wa v e le n g th :    2 1 3 /1 0 6 4 n m



The dual oscillator systems cover a wide range of output energies. Information on higher repetition 

freq uencies is availab le on req uest. A ll Twins B S L  are powered with two IC E 4 5 0 ’s ( Integrated C ooling and 

E lectronics) , Twins and Twins B  are powered with two high power IC E 1 0 0 0 ’s.

IC E  4 5 0  
(HxLxW) 356x133x457 mm 

(14x5.2 5x18  in c h e s )

We ig h t : 13,2  k g  (2 9  lb s )

U n iv e r s a l v o lt a g e  8 5/2 40 V

U s e d  w it h  T w in s  B S L

IC E  1 0 0 0
(HxLxW) 58 5x2 8 6x59 2  mm 

(2 3x14x2 3 in c h e s )

We ig h t : 50  k g  (110  lb s )

V o lt a g e  2 30 V  –  10 0 , 115 &  2 0 0 V  o n  r e q u e s t

U s e d  w it h  T w in s  &  T w in s  B

Twins & Twins B

Twins BS L

16.35415

5.00 127

BEND RADIUS

266nm
ON/OFF
SW ITCH

16.50419

15.00381

.7519

.29 THRU7

(4X)

.3810

9.00229

9.75248

W AVEPLATE ADJUSTM ENT

6.00152

4.06103

APERTURE

OUTPUT

2.7169

3.4086

7.75197

4.00102

8.25210

4.88124

4.00102

1/4-20 UNC-2B 

(5X)

.62516

1.25032

.8822

1.7544

(8X)

4-40 UNC-2B
TAPPED HOLES

271* (10.7)

*T w in s  B : 15 3  (6 )

4 6 9 * (18 .5 )

*T w in s  B : 5 8 7 (23 .1)

3 20 (12.6 )

106 0 (4 1.7)

270 (10.6 )

25 0

(9 .9 )

13 6  (5 .4 )

4 3  (1.7)

6 4

(2.5 )

A ll d im e nsio ns a r e  in m m  ( inc h e s)

A ll d im e nsio ns a r e  in m m  ( inc h e s)



Quantel
2  b is , A v enue d u P ac ifiq ue - Z A  d e C o ur tab o euf - B .P .2 3

9 1 9 4 1  L es  U lis  C ed ex  - F ranc e
P h .:+  3 3  (0 )1  6 9  2 9  1 7  0 0  - F ax  : +  3 3  (0 )1  6 9  2 9  1 7  2 9

Quantel- U S A
6 0 1  H ag g er ty  L ane

B o z em an, M T  5 9 7 1 5  - 2 0 0 1  - U S A
P h .: +  1  4 0 6  5 8 6  0 1 3 1  - fax : +  1  4 0 6  5 8 6  2 9 2 4

q uantel@ q uantel.fr - w w w .q uantel- las er.c o m

Quantel

M anufac turing  F ac ilities

Quantel U S A
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