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Q-switched Nd:YLF ring laser with image rotation and 
injection locking
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Image Inversion and Rotation in Ring Resonators
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Image rotation angle, Ω,  is twice the 
angle  between inversion axes, i. e.

Ω = 2 β
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Alignment Sensitivity of the Image Rotation 
Resonators
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X0 , y0, α x0 , α y0 - coordinates of the axis of the misaligned resonator
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Transformation of polarization caused by a Dove prism :
M(-β) M(δ) M(+β ),  where

tan (δ / 2) =  sin / sin2 2 2ϕ ϕ− −n
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Polarization Properties of IR-Resonators
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Polarization Losses of the IR Resonators
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Transverse mode frequencies in ring stable 
gaussian resonators
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Transverse modes with odd function distribution undergo
additional π or c/2L frequency shift in odd-number-mirror resonators
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900- IR
N=3

w/seeding

no  IR
N=3 

Near-Field Beam Profiles of the Ring Resonators (2)
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900 -IR, N=3  Ring Laser Performance

Unseeded

Injection
Locking

Injection
Seeding

Up To 75 mJ output pulse energy
Single-frequency, near diffraction-
limited beam
M2 = 1.33, 1.24
10-30 Hz Repetition Rate

0

10

20

30

40

50

60

70

80

12 14 16 18 20 22 24 26 28 30

Ring oscillator pump energy (J)

O
ut

pu
t p

ul
se

 e
ne

rg
y 

(m
J)



14 May 8, 2000

Summary

Image-Rotation (IR) resonator setup
Injection-locking technique based on a pulse buildup 
time control
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