
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

73
6 

12
9

B
1

TEPZZ 7¥6_ 9B_T
(11) EP 2 736 129 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
14.08.2019 Bulletin 2019/33

(21) Application number: 12814806.1

(22) Date of filing: 18.07.2012

(51) Int Cl.:
H01S 3/067 (2006.01) H01S 3/102 (2006.01)

H01S 5/042 (2006.01) H01S 3/094 (2006.01)

H01S 3/23 (2006.01) B23K 26/0622 (2014.01)

H01S 3/0941 (2006.01) H01S 3/16 (2006.01)

(86) International application number: 
PCT/JP2012/068240

(87) International publication number: 
WO 2013/012016 (24.01.2013 Gazette 2013/04)

(54) HIGH-POWER PULSED LIGHT GENERATOR

GEPULSTER HOCHLEISTUNGSLICHTGENERATOR

GÉNÉRATEUR DE LUMIÈRE PULSÉE HAUTE PUISSANCE

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 20.07.2011 JP 2011158847

(43) Date of publication of application: 
28.05.2014 Bulletin 2014/22

(73) Proprietor: Fujikura Ltd.
Tokyo 135-8512 (JP)

(72) Inventor: NAKAI Michihiro
Sakura-shi
Chiba 285-8550 (JP)

(74) Representative: Cabinet Plasseraud
66, rue de la Chaussée d’Antin
75440 Paris Cedex 09 (FR)

(56) References cited:  
EP-A1- 2 500 999 EP-A2- 1 971 004
EP-A2- 2 363 927 JP-A- 2011 100 954
JP-A- 2011 100 954 JP-A- 2011 134 735
US-A1- 2004 017 603 US-A1- 2008 094 605

Remarks: 
The file contains technical information submitted after 
the application was filed and not included in this 
specification



EP 2 736 129 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to a high power
pulsed light generation device that emits light obtained
by amplifying a pulsed light emitted from a pulsed light
source in an optical amplifier using a semiconductor laser
as a pumping light source of the optical amplifier, and
particularly relates to a high power pulsed light genera-
tion device which is suitable for laser processing.

BACKGROUND ART

[0002] In general, as a high power pulsed light gener-
ation device having a function of pulsed light amplifica-
tion, there are many devices, using a semiconductor la-
ser (laser diode: LD) of a fiber output as a pumping light
source of an optical amplifier, which are provided with an
optical oscillator used as a pulsed light source and the
optical amplifier that amplifies a pulsed light output from
the optical oscillator.
[0003] In addition, in an LD for pumping of an optical
amplifier (hereinafter, referred to as a pump LD), in many
cases, there is provided a shunt type constant current
driving circuit which is a highly precise resistor having a
small resistance value, and the output of the pump LD is
normally controlled to be constant by attached drivers.
[0004] However, in the circuit driving such a pump LD,
an output current is optimized to be constant for a time
period from 1 sec to 1 hr.
[0005] Accordingly, response time of the driving circuit
is designed to be 1 msec or greater in many cases and
it is difficult to turn on and turn off output light emitted
from the pump LD at high speed.
[0006] Meanwhile, in order to facilitate reduced losses
in a device in which a power circuit or a power supply
circuit uses a constant voltage circuit, a constant voltage
circuit applying a switching element which is enabled to
perform pulse driving of the pump LD has been used.
[0007] As disclosed in prior art documents, a method
of controlling an output waveform of a pump LD to be
pulsed by performing the pulse driving of a driving current
is also known (for example, refer to PATENT DOCU-
MENTS 1 and 2).
[0008] Further, in the high power pulsed light genera-
tion device, in order to efficiently amplify a pulsed light
(hereinafter, referred to as an oscillation pulsed light)
emitted from an optical oscillator, there are techniques
that perform the pulse driving of a pump LD disclosed in,
for example, PATENT DOCUMENTS 3 to 5.
[0009] In addition, a technology to improve a gain of
an optical amplifier by changing the waveform of a driving
current value of the pump LD to be a pulsed waveform
and synchronizing the signal frequency of a pulsed laser
light source with the frequency of a pulse output of the
pump LD has also been known.
[0010] Document JP 2011 100954 is concerned with

shortening the rise time of output laser light by first pump-
ing the pulsed light into a pre-pumped state and using
the pumping light in order to emit an amplified output
laser light in the output stage, but does not disclose that
an adjusted pulse width could be used to reduce fluctu-
ations in power of the output light in an initial phase of
the laser device operation.
[0011] Document US 2008/094605 discloses a range
finding laser exhibiting a MOPA wherein the power am-
plifier is pumped by a PWM driving unit to adjust the gain
of the power amplifier thus, exhibiting that:

- the pulsed driving current is synchronized with the
master clock signal; and

- the control unit changes the pulse width of the pulsed
drive current from driving unit so as to change the
pulse width of the pumping pulsed light.

[0012] Even though US 2008/094605 considers gain
modulation by pulse-width modulation, it mainly address-
es a problem of intensity variations, which are due to
temperature influence or aging of the system. Neverthe-
less, there is no teaching in said document as regard
how to suppress the power fluctuations of the output
pulsed light and to make the gain of the optical amplifier
stable at the shortest possible time after switching the
device to the ON state.
[0013] However, in the practical laser process, gener-
ally, an operation in which the high power pulsed light
generation device continuously emits the pulsed light for
processing only for a certain time; and temporarily stops
the output of the pulsed light; and then, emits the pulsed
light again, is repeated.
[0014] Here, a state where the output pulsed light is
continuously emitted from the high power pulsed light
generation device is referred to as an ON state and a
state where the emission of the output pulsed light from
the high power pulsed light generation device stops is
referred to as an OFF state.
[0015] The change between the ON and OFF states
of the high power pulsed light generation device is gen-
erally controlled by turning on and off a pulsed driving
current of a pump LDs (pump LD) that generates pulsed
light for pumping the optical amplifier (hereinafter, re-
ferred to as pulsed light for pumping).
[0016] Accordingly, the high power pulsed light gener-
ation device is in an OFF state when the pulsed driving
current does not flow through the pump LDs and the high
power pulsed light generation device is in an ON state
when the pulsed driving current flows through the pump
LDs.
[0017] It is also noted that the pulsed light for pumping
is synchronized with the pulsed driving current, a pulse
width of each pulse of the pulsed driving current of the
pulsed light for pumping is generally constant, and in gen-
eral, a pulse width of the pulsed light for pumping is suf-
ficiently set longer than a pulse width of the output pulsed
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light.
[0018] In a case where such a high power pulsed light
generation device of the pulse driving is used, just after
the state of the high power pulsed light generation device
is changed from the OFF state to the ON state, the gain
of the optical amplifier for each pulse in the high power
pulsed light generation device gradually increases from
a low value to a stable and higher value.
[0019] In addition, when increasing the gain of the op-
tical amplifier for the pulse immediately after the change
to the ON state in order to shorten the time until the gain
reaches the stable state, the gain for the pulse may be-
come excessive and overshot.
[0020] As stated above, there has been a problem that
the gain of the optical amplifier for each pulse is not stable
immediately after changing the state of the high power
pulsed light generation device from the OFF state to the
ON state, and as a result, the power of each individual
pulse, which is output from the high power pulsed light
generation device, is not stable.
[0021] Further, as stated above, a period until the pow-
er of the output pulsed light is stabilized after changing
the state of the high power pulsed light generation device
from the OFF state to the ON state is referred to as a
transient period in the present invention, and a phenom-
enon causing fluctuation of the power of the output pulsed
light for each pulse within the transient period is referred
to as a transient phenomenon.
[0022] In particular, when using the high power pulsed
light generation device as a light source of a laser
processing device, the fluctuation of the power of the
output pulsed light in the above-described transient pe-
riod is a factor for enlarging the variation of processing
properties such as a processing quality or the degree of
processing in the laser processing.
[0023] Accordingly, in the transient period, it is neces-
sary to hold the device on standby without performing
the laser processing.
[0024] Such a standby period deteriorates operation
efficiency of the laser processing device.
[0025] However, it has not been considered in any Pat-
ent documents above mentionned to suppress the fluc-
tuation of peak power of the output pulsed light due to
the transient phenomenon when changing the state of
the high power pulsed light generation device from the
OFF state to the ON state.
[0026] Accordingly, in the high power pulsed light gen-
eration device of the conventional art, it is difficult to ob-
tain an output pulsed light where the peak power is even
immediately after the change when changing the state
of the high power pulsed light generation device from the
OFF state to the ON state.
[0027] Therefore, it has been difficult to avoid the de-
terioration of the operation efficiency of the high power
pulsed light generation device due to the standby period
as described above.

PRIOR ART DOCUMENTS

PATENT DOCUMENTS

[0028]

[PATENT DOCUMENT 1] United States Patent No.
5325383
[PATENT DOCUMENT 2] United States Patent No.
5283794
[PATENT DOCUMENT 3] United States Patent No.
5867305
[PATENT DOCUMENT 4] United States Patent No.
5933271
[PATENT DOCUMENT 5] United States Patent No.
6081369

DISCLOSURE OF INVENTION

PROBLEMS TO BE SOLVED BY INVENTION

[0029] FIG. 7 shows a time chart of, a pulsed pumping
light of an optical amplifier and, an output pulsed light
(signal) emitted from the optical amplifier and, a gain val-
ue of the optical amplifier and, a master clock signal, in
a high power pulsed light generation device of the con-
ventional art, when all the data are started from a timing
of start trigger of output pulsed light for high power pulsed
light generation device.
[0030] As shown in FIG. 7, regarding the gain of the
optical amplifier, the peak power of first pulse of the out-
put pulsed light immediately after changing the state of
a high power pulsed light generation device from an OFF
state to an ON state is lower than peak power (pulse
height) in a stable ON state, and then, the peak power
of first pulse gradually increases as the pulse is emitted
and the power reaches the peak power in a stable state
after emitting the pulse several times.
[0031] Accordingly, immediately after changing the
state of the high power pulsed light generation device
from the OFF state to the ON state, a lower power pulse
than that of the output pulsed light emitted in a stable
state is emitted, and then, the power fluctuates for each
pulse until the power reaches the stable state.
[0032] The cause that such a phenomenon occurs is
considered as follows.
[0033] The phenomenon consists in that the gain of
the optical amplifier in an OFF state is lower than the
minimum gain in a stable ON state (hereinafter, referred
to as a stable state).
[0034] It is considered that the phenomenon occurs
because the pulse width of the pulsed light for pumping
output from the pump LD is controlled to be constant by
setting the pulse width of the pulsed driving current with
respect to the pump LD to be constant at all times.
[0035] In a case of FIG. 7, the pulse width of the pulsed
light for pumping emitted from the pump LD as described
above is controlled to be constant. However, a timing of
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changing the state of the high power pulsed light gener-
ation device from the OFF state to the ON state (timing
of an output start trigger) is deviated from a timing of
starting the pulse of the master clock signal.
[0036] Accordingly, the width of the first pulse of the
pulsed light for pumping immediately after the change to
the ON state becomes small.
[0037] Therefore, the gain of the optical amplifier also
becomes extremely small in the first pulse.
[0038] As stated above, in the high power pulsed light
generation device of the conventional art, the peak power
of the output pulsed light fluctuates when changing the
state of the high power pulsed light generation device
from the OFF state to the ON state.
[0039] Accordingly, in case the high power pulsed light
generation device of the conventional art is used for laser
processing, working efficiency will be reduced. Because,
when the peak power of the high power pulsed light gen-
eration device is fluctuating just after turning from the
OFF state to ON state, the processing must be stopped
and wait until the peak power become stable.
[0040] The present invention is devised in view of the
foregoing problem, and provides a high power pulsed
light generation device that can suppress the power fluc-
tuation of the output pulsed light of the high power pulsed
light generation device. In this case, the high power
pulsed light generation device can stabilize the power of
the output pulsed light for each pulse in an early stage,
for example, even when changing the state of the high
power pulsed light generation device from the OFF state
to the ON state, and can prevent the above-described
transient phenomenon from occurring.

MEANS FOR SOLVING THE PROBLEMS

[0041] The present invention basically solves the prob-
lem by providing a configuration that can control the pulse
width of the pulsed driving current of the pump LD,
change the pulse width of the pulse pump light of the
pump LD (pulsed light for pumping), and control the gain
of the optical amplifier for each pulse, as defined in claim
1.
[0042] A high power pulsed light generation device ac-
cording to a first aspect of the present invention includes:
a master clock generator that generates a master clock
signal; an optical oscillator that generates a pulsed light
synchronized with the master clock signal; an optical am-
plifier that amplifies the pulsed light emitted from the op-
tical oscillator to output a high power pulsed light; a pump
semiconductor laser that generates a pulsed light for
pumping the optical amplifier; a driving unit that drives
the pump semiconductor laser by a pulsed driving current
synchronized with the master clock signal; and a control
unit which controls the driving unit and controls a gain of
the optical amplifier for each pulse by changing a pulse
width of the pulsed drive current from driving unit so as
to change the pulse width of the pumping pulsed light.
[0043] It is possible to stabilize peak power of output

pulsed light of the high power pulsed light generation
device because it is possible to control the gain of the
optical amplifier for each pulse using the high power
pulsed light generation device described above.
[0044] In addition, it is possible to drastically enhance
flexibility of the laser processing because it is possible
to control the gain of the optical amplifier for each pulse
as described above.
[0045] Moreover, it is possible to make the start of the
output pulsed light easy and fast by synchronizing the
pulsed driving current of pump LD and, consequently,
the pulsed light for pumping, with the master clock signal
and implementing Pulse Width Modulation (PWM).
[0046] In the high power pulsed light generation device
according to the first aspect of the present invention, it
is preferable that the control unit be configured such that,
immediately after changing the state of the high power
pulsed light generation device from an OFF state, where
the driving of the pump semiconductor laser stops and
the high power pulsed light is not output from the optical
amplifier, to an ON state, where the driving of the pump
semiconductor laser starts and the high power pulsed
light is output from the optical amplifier, the pulse width
of the pulsed light for pumping is adjusted in order for the
gain of the optical amplifier immediately before the emis-
sion of an output pulsed light to approach the maximum
gain in the stable ON state of the optical amplifier.
[0047] It is possible to control the gain of the optical
amplifier immediately before the emission of the output
pulsed light to approach the maximum gain in the stable
ON state by adjusting the pulse width of the pulsed light
for pumping immediately after changing the state of the
high power pulsed light generation device from the OFF
state to the ON state using the above-described high
power pulsed light generation device.
[0048] Accordingly, it is possible to make the peak
power of first pulse of the output pulsed light even imme-
diately after the change to the ON state to be substantially
equal to the peak power of the output pulsed light in the
stable state.
[0049] Therefore, an output pulsed light with less fluc-
tuation of the power from the first pulse immediately after
the change is obtained and the transient phenomenon
as described above is suppressed.
[0050] Accordingly, in the laser processing, it is possi-
ble to make either the standby period unnecessary or at
least a shortened standby period, for example.
[0051] In the high power pulsed light generation device
according to the first aspect of the present invention, it
is preferable that the control unit be configured such that
the absolute value of an adjustment width gradually de-
creases immediately after the change to the ON state
when the difference between the pulse width of the
pulsed light for pumping immediately after the change to
the ON state and the pulse width in the stable ON state
is defined as an adjustment width.
[0052] In the above-described high power pulsed light
generation device, the adjustment width of the pulse
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width of the pulsed light for pumping of the pump LD for
each pulse can be shorter than an adjustment width of
the pulse width of the previous pulse.
[0053] Therefore, the adjustment width is converged
to 0 (zero) in a short time.
[0054] As a result, it is possible to stabilize the peak
power in a short time.
[0055] Moreover, it is possible to input the adjustment
width for each pulse during the transient period to the
control unit in advance as a data table.
[0056] In addition, in this case, since the pulse width
of the pulse output of the pump LD is automatically set
based on the data table, it is possible to automatically
control the pulsed driving current of the pump LD easily.
[0057] In the high power pulsed light generation device
according to the first aspect of the present invention, it
is preferable that the control unit is configured such that
a monitor that monitors the output pulsed light is installed
in an emission side of the optical amplifier, the monitor
measures an amount of light received of the output
pulsed light which is incident on the monitor, and the
amount of light received measured by the monitor is input
to the control unit for the every high power pulsed light
emitted from the optical amplifier to control the pulse
width of the pulsed light for pumping according to the
change of the amount of light received.
[0058] It is possible to monitor the emitting power of
the output pulsed light for each pulse by the monitor using
the high power pulsed light generation device described
above.
[0059] Further, it is possible to stabilize the peak power
of the output pulsed light in a short time according to the
change of the emitting power.
[0060] In the high power pulsed light generation device
according to the first aspect of the present invention, it
is preferable that the control unit be configured such that
a monitor which monitors the output pulsed light is in-
stalled in an emission side of the optical amplifier, the
monitor measures an amount of light received of the out-
put pulsed light which enters into the monitor, and the
amount of light received measured by the monitor is input
to the control unit for the every high power pulsed light
emitted from the optical amplifier to control the adjust-
ment width according to the change of the amount of light
received.
[0061] It is possible to monitor the emitting power of
the output pulsed light for each pulse by the monitor using
the high power pulsed light generation device described
above.
[0062] Furthermore, it is possible to stabilize the peak
power of the output pulsed light in a shorter time by pre-
cisely converging the adjustment width to 0 in a short
time according to the fluctuation of the emitting power.
[0063] In the high power pulsed light generation device
according to the first aspect of the present invention, it
is preferable that the control unit be configured such that,
immediately after changing the state of the high power
pulsed light generation device from an OFF state where

the driving of the pump semiconductor laser stops and
the high power pulsed light is not emitted from the optical
amplifier to an ON state where the driving of the pump
semiconductor laser starts and the high power pulsed
light is emitted from the optical amplifier, the timing of the
output of the pulsed pumping light is adjusted to control
the pulse width.

EFFECTS OF THE INVENTION

[0064] In the high power pulsed light generation device
of the present invention, it is possible to change the pulse
width of the pulsed output of the pump LD (pulsed pump-
ing light) by controlling the driving current of the pump
LD of the optical amplifier of the high power pulsed light
generation device, and as a result it is possible to control
the power of the output pulsed light for each pulse.
[0065] Therefore, it is possible to stabilize the output
pulsed light by suppressing the fluctuation of the peak
power of the output pulsed light.
[0066] Thus, it is possible to stabilize the processing
properties using the high power pulsed light generation
device of the present invention as the light source for the
laser processing, for example. In addition, it is possible
to control the gain of the optical amplifier for each pulse,
and therefore, it is possible to drastically enhance the
flexibility of the laser processing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0067]

FIG. 1 is a schematic diagram illustrating a basic
configuration of a high power pulsed light generation
device of the present invention.
FIG. 2 is a diagram illustrating a relationship among
output pulsed light from the high power pulsed light
generation device of the present invention, a pulse
width of pulsed light for pumping of a pump LD of an
optical amplifier, a gain of the optical amplifier and
a master clock signal.
FIG. 3 is a schematic diagram illustrating an overall
configuration of the high power pulsed light genera-
tion device according to a first embodiment of the
present invention.
FIG. 4 is a schematic diagram illustrating a basic
configuration of a shunt type constant current circuit
functioning as a PWM driver of the high power pulsed
light generation device according to the first embod-
iment of the present invention.
FIG. 5 is a diagram illustrating a method of controlling
a pulsed driving current of the pump LD when chang-
ing the state of the high power pulsed light generation
device from an ON state to an OFF state according
to the first embodiment of the present invention.
FIG. 6A is a diagram illustrating an example of con-
trolling and adjusting a pulse width of a pulse output
of the pump LD in the high power pulsed light gen-
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eration device according to the first embodiment of
the present invention.
FIG. 6B is a diagram illustrating another example of
controlling and adjusting the pulse width of the pulse
output of the pump LD in the high power pulsed light
generation device according to the first embodiment
of the present invention.
FIG. 7 is a diagram illustrating a relationship among
output pulsed light in the high power pulsed light gen-
eration device of the conventional art, the pulse width
of the pulsed light for pumping of the pump LD of the
optical amplifier, the gain of the optical amplifier, and
a master clock signal.

EMBODIMENTS FOR CARRYING OUT THE INVEN-
TION

[0068] A basic principle of the present invention will be
described with reference to FIGS. 1 and 2.
[0069] FIG. 1 illustrates a basic configuration of a high
power pulsed light generation device of the present in-
vention.
[0070] In FIG. 1, pulsed light emitted from an optical
oscillator 1 of the high power pulsed light generation de-
vice (hereinafter, referred to as oscillation pulsed light)
is guided to an optical amplifier 31.
[0071] In addition, pulsed light for pumping emitted
from a pump LD (pump LDs) 3 is given to the optical
amplifier 31.
[0072] In addition, a pump substance within an ampli-
fication medium, which is not shown, is pumped by the
oscillation pulsed light and output pulsed light amplified
by induced emission is emitted.
[0073] A control unit 40 is connected to an optical os-
cillator 1 and the pump LD 3.
[0074] An output control signal that changes the state
of the high power pulsed light generation device from an
ON state to an OFF state is output to the optical oscillator
1.
[0075] A control signal that controls a pulse width of
the pulsed light for pumping output from the pump LD is
output to the pump LD 3.
[0076] FIG. 2 schematically shows: a pulsed light for
pumping emitted from a pump LD of an optical amplifier
when the state of the high power pulsed light generation
device is changed from the ON state where an output
start trigger is input to the high power pulsed light gen-
eration device, to the OFF state; an output pulsed light
emitted from the optical amplifier; a change in gain of the
optical amplifier; and a timing of mutual output regarding
the master clock signal depending on time.
[0077] In addition, a pulsed driving current is controlled
by the control unit and the pulsed light for pumping output
from the pump LD by synchronizes with the pulsed driving
current.
[0078] In FIG. 2, the pulse width of the pulsed light for
pumping in a first pulse of the output pulsed light is max-
imized (i.e., close to the maximum gain of the amplifier

when in a stable ON state) immediately after the output
start trigger is input to the control unit, whereas a pulse
width of the pulsed light for pumping in a second pulse
is shorter than the pulse width of the first pulse as much
as a portion in which the gain is slightly overshot in the
first pulse.
[0079] Further, a pulse width of the pulsed light for
pumping of a third pulse is longer than the pulse width
of the second pulse as much as a portion in which the
gain of the optical amplifier in the second pulse is slightly
overshot.
[0080] In this manner, it is possible to emit the output
pulsed light where the power is even from the first pulse,
by changing the pulse width of the pulsed light for pump-
ing to gradually approach the stable pulse width in the
ON state.
[0081] Actually, the pulse width of the pulsed light for
pumping emitted from the pump LD is controlled by con-
trolling the pulse width of the pulsed driving current for
pumping the pump LD.
[0082] Accordingly, the transient phenomenon which
has occurred in the high power pulsed light generation
device of the conventional art is prevented from occur-
ring.
[0083] For the above reasons, the state shown in FIG.
2 should occur in the present invention and the pulse
width of the pulsed driving current for driving the pump
LD of the optical amplifier is controlled.
[0084] Furthermore, in the pulse driving of the pump
LD of FIG. 2, the pulse widths of the driving current of
the pump LD and the pulsed light for pumping are con-
trolled by the control unit according to a predetermined
flow, at the same time when there is a start trigger of
driving the pump LD.
[0085] Next, detailed embodiments of the present in-
vention will be described below with reference to FIGS.
3 and 4.
[0086] An embodiment of the high power pulsed light
generation device of the present invention is shown in
FIG. 3.
[0087] The high power pulsed light generation device
of the present invention includes an optical fiber 10, an
optical oscillator 1, an optical amplifier 31, a control unit
40, and an output pulsed light monitor 50.
[0088] The optical amplifier 31 includes a Yb-doped
double-clad fiber (DCF) 2 that is an amplification medium,
a pump LD 3 that is optically connected to the Yb-doped
DCF 2 by a pump LD coupler 8, and a PWM driver 4
(which is to be explained later again with reference to
FIG. 4) as a driving unit for driving the pump LD 3.
[0089] In addition, the optical oscillator 1 and a driver
4 of the pump LD 3 are connected to the control unit 40
in order to change the state of the high power pulsed light
generation device from the ON state to the OFF state, or
to receive a control signal related to the pulse width of
the pulsed driving current.
[0090] The control unit 40 is connected to a master
clock generator 9 and an outer controller 45 in order to
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receive a master clock signal and a signal which is related
to an instruction from a user.
[0091] Further, the output pulsed light monitor 50 is
connected to the Yb-doped DCF via a fiber coupler 49 in
order to measure the power of the output pulsed light for
each pulse emitted from the optical amplifier 31.
[0092] Next, a basic operation and function of the high
power pulsed light generation device shown in FIG. 3 will
be described below.
[0093] An oscillation pulsed light emitted from the op-
tical oscillator 1 is incident on the Yb-doped DCF 2 in-
stalled in the optical amplifier 31.
[0094] The oscillation pulsed light and the pulsed driv-
ing current of pump LD 3 emitted from the PWM driver 4
are controlled by the control unit 40 so as to be synchro-
nized with the master clock signal which is output from
the master clock generator 9.
[0095] The pulse-modulated driving current (pulsed
driving current) is applied to the pump LD 3 and pumping
light is emitted from the pump LD 3.
[0096] In a case where the pumping light emitted from
the pump LD 3 is incident on the Yb-doped DCF 2, Yb
elements included in the Yb-doped DCF 2 are pumped,
a gain in the Yb-doped DCF 2 is increased to increase
the population inversion rate.
[0097] When the oscillation pulsed light emitted from
the optical oscillator 1 as described above is incident on
the Yb-doped DCF 2 in this state, induced emission is
generated, the pulsed light which is amplified from the
Yb-doped DCF 2 is emitted from the high power pulsed
light generation device as the output pulsed light.
[0098] In addition, the instruction from a user to change
the state of the high power pulsed light generation device
from the ON state to the OFF state is input to the outer
controller 45 and is transmitted to the control unit 40.
[0099] Next, a PWM operation of the shunt type con-
stant current circuit which functions as the PWM driver
4 which is the driving unit of the pump LD 3 will be de-
scribed with reference to FIG. 4.
[0100] The shunt type constant current circuit shown
in FIG. 4 is composed of a shunt resistor 52, a comparator
53, and a transistor 54.
[0101] It is possible to subject the pulsed driving cur-
rent of the pump LD to PWM by inputting a voltage to the
comparator 53 which determines a set current of a con-
stant current circuit through a voltage pulse signal 51
which is pulse-width modulated.
[0102] Moreover, the PWM driver 4 generates the volt-
age pulse signal 51 that has the adjusted pulse width
with respect to a master clock signal pattern which is
output from the master clock generator 9 according to a
control signal which is output from the control unit 40;
and inputs the voltage pulse signal 51 to the PWM driver
4 which is composed of the shunt type constant current
circuit.
[0103] In the PWM driver 4, the pulsed driving current
55 according to the voltage pulse signal 51 in which the
pulse width is modulated flows to the pump LD.

[0104] Here, it is desirable to determine the state of
switching of the PWM by setting a shunt voltage of the
PWM driver 4 as a reference voltage and setting the shunt
voltage according to a light emitting threshold current of
the pump LD 3.
[0105] It is possible to lighten the burden of the pump
LD 3 by performing such control and suppressing the
overshot due to the switching.
[0106] In addition, it is also possible to prevent the out-
put voltage from being affected by temperature charac-
teristics of the pump LD 3 by connecting a temperature
compensation device of an output voltage with the pump
LD 3 in series and performing a simple voltage control.
[0107] In the shunt type constant current circuit in the
conventional art, the stability of current tends to deterio-
rate in general when a time constant is shortened so as
to change the ON-OFF state at high speed using the
PWM.
[0108] In contrast, there is no case where a time-con-
stant current of 1 sec or greater flows in the embodiment.
[0109] Accordingly, there is no problem of the stability
of the current being deteriorated in the present invention.
[0110] Based on the above, a detailed operation in a
case where a stop signal of the output pulsed light (here-
inafter, referred to as a stop signal) is input to the outer
controller 45 and a start signal of the output pulsed light
(hereinafter, referred to as a start signal) is subsequently
input by a user during the emission of the output pulsed
light of the above-described high power pulsed light gen-
eration, will be described with reference to FIG. 5.
[0111] Furthermore, FIG. 5 shows an example where
the pulsed driving current of the pump LD 3 is pulse-
modulated with the same frequency as that of the master
clock signal. The pulsed driving current may be synchro-
nized with the master clock signal.
[0112] Thus, it is possible to control the pulse width of
the driving current of the pump LD using the similar con-
trol method even if the pulsed driving current is a double
wave or a triple wave of the master clock signal.
[0113] Here, it is set such that:

T2: a time when the stop signal is input from the outer
controller 45 to the control unit 40;
T4: a time when the start signal is input from the
outer controller 45 to the control unit 40;
T20: a time elapsed by as much as a gain retention
time t10 of the Yb-doped DCF 2 from T2;
t10: the gain retention time of the Yb-doped DCF 2;
and
tt: the time difference from T2 to T4.

[0114] When the stop signal is input from the outer con-
troller 45 to the control unit 40, the output of the pulsed
light for pumping of the pump LD 3 becomes low by the
control unit 40, and then, the state of the low output of
the pulsed light for pumping is maintained until the start
signal is input to the control unit 40.
[0115] Even in a case where the stop signal or the start
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signal is input to the outer controller 45, the master clock
signal is continuously output in a rectangular pulse pat-
tern which is as the same pattern as that in the stable
state.
[0116] The gain of the Yb-doped DCF 2 at the time
point of T2 is maintained from T2 to T20, and then, is
decreased until T4.
[0117] Since t10 is an extremely short time, the gain
of the Yb-doped DCF 2 at the time point of T4 generally
becomes smaller than the maximum gain in the stable
state.
[0118] When the start signal is input from the outer
controller 45 to the control unit 40, the start signal is sent
to the optical oscillator 1 and the PWM driver 4 from the
control unit 40.
[0119] In the control unit 40, the difference between
the gain of the Yb-doped DCF 2 in T20 and the minimum
gain in the stable state, that is, driving current application
time (pulse width) dt for the pump LD 3 which is necessary
to recover the decreased amount DA of the gain of the
Yb-doped DCF 2 from T20 to T4 is given to the PWM
driver 4.
[0120] When dt which is driving current application time
data for the pump LD 3 is input to the PWM driver 4, the
pulse of driving current that has a pulse width where dt
is added to the driving current application time in the sta-
ble state is applied to the pump LD 3 from the PWM driver
4.
[0121] As a result, as shown in FIG. 5, a timing of which
the pulse of driving current of the pump LD 3 first starts
after T4 (that is, the timing of which the output of the
pulsed light for pumping of the pump LD 3) becomes a
timing which is ahead by dt from T3 (T3’ of FIG. 5).
[0122] A pulse, which has a total pulse width where an
adjustment width equivalent to dt is added to the pulse
width of the pulsed light for pumping in the stable state,
that is, to the stable pulse width, is output from the pump
LD 3.
[0123] In addition, the oscillation pulsed light which is
output from the optical oscillator 1 is output at the timing
where dt is secured, and the peak power of the oscillation
pulsed light is appropriately controlled.
[0124] That is, immediately after changing the state of
the high power pulsed light generation device from the
OFF state, where the driving of the pump LD 3 is stopped
and the high power pulsed light is not output from the
optical amplifier, to the ON state, where the driving of the
pump LD 3 is started and the high power pulsed light is
output from the optical amplifier 31, the optical oscillator
1 sets the driving condition of LD 3 to be in a range where
the output pulse width can be adjusted by adjusting the
timing of the output of the signal pulse together with the
timing of the output of the pump LD 3 to be delayed by
1 clock.
[0125] The peak power of the output pulsed light im-
mediately after the start signal is input to the control unit
40 becomes substantially equal to the peak power of the
output pulsed light in the stable state by the above-de-

scribed operation.
[0126] Here, it is set such that:

t0: a pulse width of the pulsed light for pumping of
the pump LD 3 in the stable state;
tm: a pulse width of the pulsed light for pumping of
the pump LD 3 when an m-th pulse of the output
pulsed light (hereinafter, referred to as the m-th
pulse) is emitted after changing the state of the high
power pulsed light generation device from the OFF
state to the ON state; and
Δtm: an adjustment width of the pulsed light for
pumping of the pump LD 3 when the m-th pulse is
emitted.

[0127] At this time, the pulse width tm of the pulsed
light for pumping of the pump LD 3 for emitting the m-th
pulse is represented by tm=t0+Δtm.
[0128] In addition, the pulse width t1 of the first pulse
(m=1) is represented by t1=t0+Δt1.
[0129] Since the gain of the Yb-doped DCF 2 at the
time point of T4 is set lower than the minimum gain in
the stable state, it is set as Δt1>0 in order to make the
gain of the Yb-doped DCF 2 immediately before the first
pulse emission approach the maximum gain of the Yb-
doped DCF 2 in the stable state.
[0130] Next, the pulse width t2 of the second pulse
(m=2) is represented by t2=t0+Δt2.
[0131] Immediately after the first pulse is emitted, when
the gain of the Yb-doped DCF 2 is higher than the mini-
mum gain in the stable state, the gain of the Yb-doped
DCF 2 immediately before the emission of the second
pulse becomes higher than the maximum gain of the Yb-
doped DCF 2 in the stable state by the setting of Δt2=0.
[0132] In this case, the gain of the Yb-doped DCF 2
immediately before the emission of the second pulse ap-
proaches the gain of the Yb-doped DCF 2 in the stable
state by the setting of Δt2<0 as shown in FIG. 6A.
[0133] With respect to the case of FIG. 6A, when the
gain of the Yb-doped DCF 2 immediately after the emis-
sion of the first pulse becomes lower than the minimum
gain in the stable state, the gain of the Yb-doped DCF 2
immediately before the emission of the second pulse be-
comes lower than the minimum gain of the Yb-doped
DCF 2 in the stable state by the setting of Δt2=0.
[0134] In this case, the gain of the Yb-doped DCF 2
immediately before the emission of the second pulse ap-
proaches the gain of the Yb-doped DCF 2 in the stable
state by the setting of Δt2>0 as shown in FIG. 6B.
[0135] Similarly to the previous case, the pulse width
tm of the pulsed light for pumping of the pump LD 3 for
emitting the m-th pulse after the third pulse is controlled
by the control unit through the PWM driver 4.
[0136] That is, Δtm (m=1 to n) is determined by the
method of controlling the pulse width of the pulsed light
for pumping of the pump LD 3 as shown in any of FIGS
6A and 6B. In addition, the pulse width of the pulsed light
for pumping of the pump LD 3 is controlled to be |Δt1|>
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|Δt2|> |Δt3|>... |Δt(n-1)|> |Δtn|=0.
[0137] As a result, immediately after changing the state
of the high power pulsed light generation device from the
OFF state to the ON state, the pulse of the output pulsed
light of the power which is the same as that in the stable
state is emitted.
[0138] Since the above-described control is performed
by feedforward, it is necessary to input values of n ad-
justment widths between Δt1 to Δtn to the control unit in
advance as a data table before using the high power
pulsed light generation device.
[0139] The pulsed driving current of the pump LD 3
which is the same as that in the stable state is controlled
regarding the emission after the (n+1)th pulse of the out-
put pulsed light.
[0140] Further, in the high power pulsed light genera-
tion device of the embodiment, the output pulsed light
monitor 50 is connected to an emission unit of the Yb-
doped DCF 2 via the fiber coupler 49 as shown in FIG. 3.
[0141] It is possible to apply a photo-detector or the
like as the output pulsed light monitor 50.
[0142] Immediately after changing the state of the high
power pulsed light generation device from the OFF state
to the ON state, the power of the output pulsed light for
each pulse is measured using the output pulsed light
monitor 50 and the measured power of the output pulsed
light (an amount of light received) is input for each pulse
to the control unit.
[0143] Next, the control unit determines the value of
the adjustment width Δtm of the pump LD 3 for emitting
the m-th pulse of the output pulsed light from the amount
of light received.
[0144] The determined Δtm value is output to the PWM
driver 4 and the pulse width of the pulsed light for pumping
of the pump LD 3 is adjusted in the PWM driver 4 to
accurately converge Δtm to 0 in short time.
[0145] It is possible to obtain an output pulsed light with
less fluctuation of the power from the high power pulsed
light generation device by performing such control.
[0146] As described above, the pulse width of the
pulsed light for pumping of the pump LD 3 is adjusted by
adjusting the pulse width of the pulsed driving current for
pumping the pump LD 3 which is output from the PWM
driver 4, using the control unit 40. In addition, even im-
mediately after changing the state of the high power
pulsed light generation device from the ON state to the
OFF state, the fluctuation of the emitted power of the
output pulsed light for each pulse can be suppressed.
[0147] Moreover, it is possible to control the emitted
power of the output pulsed light for each pulse by freely
operating control parameters such as dt.
[0148] The description of preferable embodiments of
the present invention has been provided, but the present
invention is not limited to the embodiments.
[0149] Any addition, omission, replacement, and other
modifications of the configurations can be made within
the range not departing from the present invention.
[0150] In addition, the high power pulsed light gener-

ation device of the present invention is ideal for the light
source for laser processing, but is not limited thereto. It
is possible to be utilized for any application that requires
the high power pulsed light.

DESCRIPTION OF THE REFRENCE SYMBOLS

[0151]

1 optical oscillator

3 pump LD

4 PWM driver (driving unit)

9 master clock generator

31 optical amplifier

40 control unit

50 output pulsed light monitor

45 outer controller (ON/OFF)

Claims

1. A high power pulsed laser light generation device
comprising:

- a master clock generator (9) that generates a
master clock signal;
- an optical oscillator (1) that generates a pulsed
light synchronized with the master clock signal;
- an optical amplifier (31) that amplifies the
pulsed light emitted from the optical oscillator to
output a high power pulsed light;
- a pump semiconductor laser (3) that generates
a pulsed light for pumping the optical amplifier;
- a driving unit (4) that drives the pump semicon-
ductor laser (3) by a pulsed driving current syn-
chronized with the master clock signal; and
- a control unit (40) which controls the driving
unit (4) and controls a gain of the optical amplifier
(31) for each pulse by changing a pulse width
of the pulsed drive current from driving unit (4)
so as to change the pulse width (tm) of the pump-
ing pulsed light, wherein
- the control unit (40) is configured such that im-
mediately after changing the state of the high
power pulsed laser light generation device from
an OFF state where the driving of the pump sem-
iconductor laser (3) stops and the high power
pulsed light is not output from the optical ampli-
fier (31) to an ON state where the driving of the
pump semiconductor laser (3) starts and the
high power pulsed light is output from the optical
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amplifier (31), the pulse width (tm) of the pulsed
light for pumping is adjusted in order for the gain
of the optical amplifier (31) immediately before
the emission of an output pulsed light to ap-
proach a maximum gain in the stable ON state
of the optical amplifier (31), and the pulse width
(tm) of the pulsed light for pumping correspond-
ing to a first pulse of the output pulsed light from
the optical amplifier (31) is longer than the pulse
width (tm) of the pulsed light for pumping in the
stable ON state of the optical amplifier (31).

2. The high power pulsed laser light generation device
according to Claim 1,

- wherein the control unit (40) is configured such
that the absolute value of an adjustment width
(Δtm) gradually decreases after the change to
the ON state when the difference between the
pulse width (tm) of the pulsed light for pumping
immediately after the change to the ON state
and the pulse width (tm) in the stable ON state
is defined as the adjustment width (Δtm).

3. The high power pulsed laser light generation device
according to Claim 1,

- wherein the control unit (40) is configured such
that a monitor (50) which monitors the output
pulsed light is installed in an emission side of
the optical amplifier (31),
- the monitor (50) measures an amount of light
received of the output pulsed light which is inci-
dent on the monitor (50), and
- the amount of light received measured by the
monitor (50) is input to the control unit (40) for
the every high power pulsed light emitted from
the optical amplifier (31) to control the adjust-
ment width (Δtm) according to the change of the
amount of light received.

4. The high power pulsed laser light generation device
according to Claim 1,

- wherein the optical oscillator (1) is configured
such that, immediately after changing the state
of the high power pulsed light generation device
from an OFF state where the driving of the pump
semiconductor laser (3) stops and the high pow-
er pulsed light is not emitted from the optical
amplifier (31) to an ON state where the driving
of the pump semiconductor laser (3) starts and
the high power pulsed light is emitted from the
optical amplifier (31), the timing of the output of
the pulsed light for pumping is adjusted to control
the pulse width (tm) of the pulsed light for pump-
ing.

Patentansprüche

1. Vorrichtung zur Erzeugung von gepulstem Hochleis-
tungslaserlicht, umfassend:

- einen Haupttaktgenerator (9), der ein Haupt-
taktsignal erzeugt;
- einen optischen Oszillator (1), der ein mit dem
Haupttaktsignal synchronisiertes gepulstes
Licht erzeugt;
- einen optischen Verstärker (31), der das von
dem optischen Oszillator emittierte gepulste
Licht verstärkt, um ein gepulstes Hochleistungs-
licht abzugeben;
- einen Pump-Halbleiterlaser (3), der ein gepuls-
tes Licht zum Pumpen des optischen Verstär-
kers erzeugt;
- eine Ansteuereinheit (4), die den Pump-Halb-
leiterlaser (3) durch einen mit dem Haupttaktsi-
gnal synchronisierten gepulsten Ansteuerstrom
ansteuert; und
- eine Steuereinheit (40), die die Ansteuereinheit
(4) steuert und eine Verstärkung des optischen
Verstärkers (31) für jeden Impuls durch Ändern
einer Impulsbreite des gepulsten Ansteuer-
stroms von der Ansteuereinheit (4) steuert, um
die Impulsbreite (tm) des gepulsten Pumplichts
zu ändern, wobei
- die Steuereinheit (40) so ausgebildet ist, dass
unmittelbar nach Änderung des Zustands der
Vorrichtung zur Erzeugung von gepulstem
Hochleistungslaserlicht von einem AUS-Zu-
stand, wo die Ansteuerung des Pump-Halblei-
terlasers (3) stoppt und das gepulste Hochleis-
tungslicht nicht von dem optischen Verstärker
(31) abgegeben wird, in einen EIN-Zustand, wo
die Ansteuerung des Pump-Halbleiterlasers (3)
beginnt und das gepulste Hochleistungslicht
von dem optischen Verstärker (31) abgegeben
wird, die Impulsbreite (tm) des gepulsten Lichts
zum Pumpen so eingestellt wird, dass sich die
Verstärkung des optischen Verstärkers (31) un-
mittelbar vor der Emission eines gepulsten Aus-
gangslichts einer maximalen Verstärkung im
stabilen EIN-Zustand des optischen Verstärkers
(31) annähert, und die Impulsbreite (tm) des ge-
pulsten Lichts zum Pumpen, die einem ersten
Impuls des gepulsten Ausgangslichts von dem
optischen Verstärker (31) entspricht, größer ist
als die Impulsbreite des gepulsten Lichts zum
Pumpen im stabilen EIN-Zustand des optischen
Verstärkers (31).

2. Vorrichtung zur Erzeugung von gepulstem Hochleis-
tungslaserlicht nach Anspruch 1,

- wobei die Steuereinheit (40) so ausgebildet ist,
dass der Absolutwert einer Einstellbreite (Δtm)
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nach Änderung in den EIN-Zustand allmählich
abnimmt, wenn die Differenz zwischen der Im-
pulsbreite (tm) des gepulsten Lichts zum Pum-
pen unmittelbar nach Änderung in den EIN-Zu-
stand und der Impulsbreite (tm) im stabilen EIN-
Zustand als Einstellbreite (Δtm) definiert ist.

3. Vorrichtung zur Erzeugung von gepulstem Hochleis-
tungslaserlicht nach Anspruch 1,

- wobei die Steuereinheit (40) so ausgebildet ist,
dass eine Überwachungsvorrichtung (50), die
das abgegebene gepulste Licht überwacht, auf
einer Emissionsseite des optischen Verstärkers
(31) montiert ist,
- die Überwachungsvorrichtung (50) eine emp-
fangene Lichtmenge des abgegebenen, auf die
Überwachungsvorrichtung (50) einfallenden ge-
pulsten Lichts misst, und
- die von der Überwachungsvorrichtung (50) ge-
messene empfangene Lichtmenge für das von
dem optischen Verstärker (31) jeweils emittierte
gepulste Hochleistungslicht in die Steuereinheit
(40) eingegeben wird, um die Einstellbreite
(Δtm) gemäß der Änderung der empfangenen
Lichtmenge zu steuern.

4. Vorrichtung zur Erzeugung von gepulstem Hochleis-
tungslaserlicht nach Anspruch 1,

- wobei der optische Oszillator (1) so ausgebildet
ist, dass unmittelbar nach Änderung des Zu-
stands der Vorrichtung zur Erzeugung von ge-
pulstem Hochleistungslicht von einem AUS-Zu-
stand, wo die Ansteuerung des Pump-Halblei-
terlasers (3) stoppt und das gepulste Hochleis-
tungslicht nicht von dem optischen Verstärker
(31) emittiert wird, in einen EIN-Zustand, wo die
Ansteuerung des Pump-Halbleiterlasers (3) be-
ginnt und das gepulste Hochleistungslicht von
dem optischen Verstärker (31) emittiert wird, der
Zeitpunkt 5 der Abgabe des gepulsten Lichts
zum Pumpen zur Steuerung der Impulsbreite
(tm) des gepulsten Lichts zum Pumpen einge-
stellt wird.

Revendications

1. Dispositif de génération de lumière laser pulsée hau-
te puissance, comprenant :

un générateur d’horloge maîtresse (9) qui gé-
nère un signal d’horloge maîtresse ;
un oscillateur optique (1) qui génère une lumière
pulsée synchronisée avec le signal d’horloge
maîtresse ;
un amplificateur optique (31) qui amplifie la lu-

mière pulsée émise depuis l’oscillateur optique
pour fournir en sortie une lumière pulsée haute
puissance ;
un laser semi-conducteur à pompe (3) qui gé-
nère une lumière pulsée pour pomper l’amplifi-
cateur optique ;
une unité de pilotage (4) qui pilote le laser semi-
conducteur à pompe (3) par un courant de pilo-
tage pulsé synchronisé avec le signal d’horloge
maîtresse ; et
une unité de commande (40) qui commande
l’unité de pilotage (4) et commande un gain de
l’amplificateur optique (31) pour chaque impul-
sion en changeant une largeur d’impulsion du
courant de pilotage pulsé depuis l’unité de pilo-
tage (4) de façon à changer la largeur d’impul-
sion (tm) de la lumière pulsée de pompage, dans
lequel
l’unité de commande (40) est configurée de sor-
te qu’immédiatement après changement de
l’état du dispositif de génération de lumière laser
pulsée haute puissance d’un état BLOQUÉ où
le pilotage du laser semi-conducteur à pompe
(3) s’arrête et la lumière pulsée haute puissance
n’est pas fournie en sortie depuis l’amplificateur
optique (31) à un état PASSANT où le pilotage
du laser semi-conducteur à pompe (3) démarre
et la lumière pulsée haute puissance est fournie
en sortie depuis l’amplificateur optique (31), la
largeur d’impulsion (tm) de la lumière pulsée de
pompage soit ajustée afin que le gain de l’am-
plificateur optique (31) immédiatement avant
l’émission d’une lumière pulsée de sortie s’ap-
proche d’un gain maximal dans l’état PASSANT
stable de l’amplificateur optique (31), et la lar-
geur d’impulsion (tm) de la lumière pulsée de
pompage correspondant à une première impul-
sion de la lumière pulsée de sortie provenant de
l’amplificateur optique (31) soit plus longue que
la largeur d’impulsion (tm) de la lumière pulsée
de pompage dans l’état PASSANT stable de
l’amplificateur optique (31).

2. Dispositif de génération de lumière laser pulsée hau-
te puissance selon la revendication 1,
dans lequel l’unité de commande (40) est configurée
de sorte que la valeur absolue d’une largeur d’ajus-
tement (Δtm) diminue progressivement après le
changement à l’état PASSANT lorsque la différence
entre la largeur d’impulsion (tm) de la lumière pulsée
de pompage immédiatement après le changement
à l’état PASSANT et la largeur d’impulsion (tm) dans
l’état PASSANT stable est définie en tant que la lar-
geur d’ajustement (Δtm).

3. Dispositif de génération de lumière laser pulsée hau-
te puissance selon la revendication 1,
dans lequel l’unité de commande (40) est configurée
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de sorte qu’un dispositif de surveillance (50) qui sur-
veille la lumière pulsée de sortie soit installé dans
un côté émission de l’amplificateur optique (31),
le dispositif de surveillance (50) mesure une quantité
de lumière reçue de la lumière pulsée de sortie qui
est incidente sur le dispositif de surveillance (50), et
la quantité de lumière reçue mesurée par le dispositif
de surveillance (50) est entrée dans l’unité de com-
mande (40) pour chaque lumière pulsée haute puis-
sance émise depuis l’amplificateur optique (31) pour
commander la largeur d’ajustement (Δtm) selon le
changement de la quantité de lumière reçue.

4. Dispositif de génération de lumière laser pulsée hau-
te puissance selon la revendication 1,
dans lequel l’oscillateur optique (1) est configuré de
sorte que, immédiatement après changement de
l’état du dispositif de génération de lumière pulsée
haute puissance d’un état BLOQUÉ où le pilotage
du laser semi-conducteur à pompe (3) s’arrête et la
lumière pulsée haute puissance n’est pas émise de-
puis l’amplificateur optique (31) à un état PASSANT
où le pilotage du laser semi-conducteur à pompe (3)
démarre et la lumière pulsée haute puissance est
émise depuis l’amplificateur optique (31), la synchro-
nisation de la sortie de la lumière pulsée de pompage
soit ajustée pour commander la largeur d’impulsion
(tm) de la lumière pulsée de pompage.
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