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23 1. Newtonian Telescope resonator system based
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(2) The schematic diagram of an unstable re-
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Single-aperture unfolded NBUR resonator
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2% 4. The comparison of the laser output energy
against the electrical input energy.
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The characteristics of the Q-switching output
pulse in the unstable ring Nd:YAG laser.
(a) The Q-switching operation output pulse
shape. (b) The Q-switching output pulse in the
repetition rate 10 Hz. (¢) The stability measu-
rement of single Q switched pulse.



292 d=-3EEA 4 6W Al43E, 19954 124

[ Read Interference Fringes, g(x,y) 1

[—Find Fourier Transform, G (f,£,) —I

Subtract A(L,£) & C'(f+ f..f,) from
G{f.fy)

[ Shift the C(fi- o5 to the origin B
I
i Find inverse F.T. of C(f£.f,) —|

L Find wrapped phases from c(x,y)
[
Unwrap wrapped phases, #x,y) j

L, Display and Analyze Wavefront l

18} 6. The flow chart of Fourier analysis method.

mirror B}2 2] $]3 o] ZAAZ dumperZH-Ef 1}
s Al e, ol TR Wl wAEE=
2Y45e Aad S PEslr] AT Aotk o] A
B4 Al4-3te] Mach-Zehnder 7HA Z5E 7H4 2y
E 29U o HTHE FE T 4siwy

E F&39ck

Mach-Zehnder 7}4d#|o| 4 Fizeau fringeE 4+ =
Aol A 71E Fdre] A Ro) F&gd)7)(X9, Spindler &
Hoyer)E AH&-3lich 71& 349] Hdlo) 27 H4F
He] contrast® waisle] BS, 3} BS,= ubAbgo] zhz}
40%2} 80%4 718 AH4-59lch Mach-Zehnder 7H A&
T3 #4 E¥rlel WA S gYws(flatness)
A/200] 1, A 73L& 50 cmelch

glo]x e} FHPLo] Haabde] FMo|& Fourier
HEL A gsgd) o] & S8l AwE BMHE Z2ade
2 6 AAF BEE e} o] 7HHF-xE Fourier ¥
slm, AT ) Hzgo] Solole ol o8 W
BE CUh~f, o= 945 Arrt Bof glemz
background illumination®] H& A(f, f)¢} 7T+ &
gAje) FAg CHLtL, HE 2AR O, CUF f)
nhs Fab F7he] 4] ¥ ¥, 4 Fourier 33}
Ao FAsgch

NBUR #HA3 Nd:YAG #le)x 28349 gjatasd
oo} vl g Hted Hduia A3 Nd:YAG #lol A
ZHA5 e J|Fo 2 Aottt Hatald By
Aol FA dol M5 F3bH ANEES Ao 14
7(@)= LD-pumped cw Nd:YAG #Heo]#]2] &3 479}
TUHA REYLS HojFch Unbdoew o)l A4
By FAZE e deld £YB4 o2 Gaussian

(b)

28] 7. The 3-D profile of the spatial intensity distri-
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(a) The intensity distribution of the general
Nd:YAG laser output beam with two mirror
system. (b) The intensity distribution of annu-
lar output beam from the NBUR Nd:YAG laser
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2.8 8. The analysis of the wavefront of NBUR Nd:
YAG laser (a) Interferogram fringe of Mach-
Zehnder interferometer, (b) The 3-D profile
of wavefront, and (c) The contour map of wa-
vefront.
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The Spatial Coherence Characteristics of Wavefront of
NBUR Nd:YAG Laser Qutput Beam
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We have studied about spatial wavefront analysis of a pulsed laser output beam by means of an
imaging unstable ring resonator with an infinite Fresnel number. We have constructed a Newtonian
telescope type NBUR (Negative Branch Unstable Ring) Nd:YAG laser with 4 plane mirrors. Provided
that the NBUR resonator is under self imaging condition, the resonator could be reduced diffraction
effects which were occuring to the beam transmitting through the circular aperture of scraper mirror
in the resonator. We have observed enhancement in the spatial coherence of wavefronts of laser
beam due to the iterative round trips of the self imaging beam inside the ring resonator. The informa-
tion on the spatial wavefronts was determined by the fringe patterns from Mach-Zehnder interferome-
ter and the fringe analysis by means of the Fourier transform method showed the distortion of wavef-
ronts of less than 0.2A. In comparison with a standing wave type resonator, we have confirmed that
the spatial coherence of the NBUR Nd:YAG laser output beam was enhanced as much as 75%.



