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Temporal Profile Measurement of Frequency Modulation
Beams for High Power Laser Facility
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Abstract The configuration and principle of the temporal profile measurement system are introduced, which are
used for multi-beam infrared laser of the high power laser facility. The system is composed of sampling and coupling,
fiber transmission., multiplexing coupler, photoelectric conversion and data acquisition unit. The reduced beam and
optics imaging method are adopted in sampling of optical fiber in order to solve the problem of the great drift of
beams. Because of the laser beam of sinusoidal frequency modulation, the influence of the temporal profile on
measurement is systematically evaluated. Optical aberration caused by diagnostic system, the temporal characteristic
of different regions, and the bandwidth of sensor are analyzed experimentally and theoretically. The experimental
results show that the measurement system of temporal profile based on optical fiber can provide the profile of integral
entirely beam of frequency modulation, and monitor the profile reliability.
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Fig. 1 Principle diagram of multi-beam laser profile measurement
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Fig. 2 (a) Maximum and (b) minimum amplitudes temporal profile while rotating the coupling lens and optical fiber
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Fig. 3 Schematic of coupling between tilt beams and optical fiber

3.2 ARZTEARMENHRBEEEGFEEZESR
N T EEOCR A (] 45 md I [ O AR TR 1 i
1 25— I8 8% P ofF SR BBOE 2T o 20 AR LA

10F
(a)
0.8}
Zo06f
2
n
£ 04
=
Sl
0 200 400 600 800

Time /ns

Intensity (a.u.)

TCET ISR, PR T L LT A& i S IR 5 0 1E A
A IR P b o A5 2 225 [8) IBURE AS (] i 4 B5F 1) 95 T T
4 s [ 4(b) g 8 A~ i B A MR 1R LE

1Lof

d
i
f ‘k’ N‘

4
®

F}y"\"“. i \ ”
i | ;" \
V" { Vi {’r b |

o
o
T

N
'S

o
o

-1 0 1 2 3 4
Time /ns

4 g ia RRESEE R . (@ 20 SHEL; (b 238 £ 3T

Fig. 4 Temporal profile of different regions. (a) 20 beams coupling to one fiber; (b) comparison of 8 profiles
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