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Second harmonic generation was first

demonstrated by Peter Franken, A. E.

Hill, C. W. Peters, and G. Weinreich at

theUniversity of Michigan, Ann Arbor,
in 1961.
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My doctor degree thesis focus on

“the ultrafast entangled photons
generation and detection”.
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Yao’s method solving quadratic

Fresnel equations
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05 1 15 2 25 Figure 2. The schematic diagram of the SPDC process in the crystal with the pump light in x - = plane. C,. C, is the two
axes of crystal and C is the = axis orientation. H; and @, (j = p.s.i)is the angle of pump. signal and idler. Q is the

Figure3. Dispersion relations of the refractive indices and calculated curves at room temperature (295K ).

angle between C, . C, and C , which is the auxiliary angle of the polarization.
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0=152.00 - , ¢=90° and d=3.48 pm/VV
Proc.of SPIE Vol.8333,833313-1-10 (2012)
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Figure 1.The schematic showing the coordinate transformation of the dielectric axis (1= ). the crystal principal axis N N . . " .
S = Figure 4.The variation of # dependent on ¢ . (a)~(c) correspond to the case of (8 = -90° ~ 0", ¢ =0 ~ 90°),
(abe ) and the lab frame (x°yz").  is the angle between the z axis and the wave vector .  is the angle berween

a the x axis and the wave vector ¥ project o the x - plane. /i the angle between the crystal pincipal axis a and ¢ (6=0"~90".¢=0"~90").and (6 =90" ~180°. ¢ = 0" ~ 50"). respectively.
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Figure 7. The variation relations of @ (1) and the absolute d,, (2) inthe x -z plane as a function of fundamental wavelength. < A
e Hation refan } g (2) b 0 Figure S The variation relations of () and the absolute . (b) in the x -y plane a a function of fundamental wavelength
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Figure 6. The variation relations of @ and the absolute dqf in the y -z plane as a function of fundamental wavelength.
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Type 11,

o= 800 nm, GVD=0
Optik,124,6627-6630 (2013)
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Fig. 2. {a) [c) The fluctuant curve of GVD and fundamental wavelength for type |
and type II; (c) (d) the curve of GVD and SPDC pulses for type | and type II.
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Fig. 1. The GVW as a function of fundamental wavelength: (a) the type | phasepig 3. The spatial walk-off angles as a function of fundamental wavelength: (a) the
matching and (b) the type Il phase matching.
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Fig. 4. The FWHM of internal angle acceptance A#L for fundamental wavelength:

(a) the type I and (b)the type 11
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Fig. 5. The FWHM of spectral acceptance as a function of fundamental wavelength:
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&=11°, Type II, w= 500 nm,
d.ce =2.5445pm/V

Journal of Nonlinear Optical Physics & Materials,
22(1), 1350010 (2013)
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Fig 7. The phase matching angles & and absolute effective nonlinear coefficient der varying with

Fig. 5. The variation relation of deg along with the azimuthal angle ¢ for the type I at 400 nm Fig. 6. The variation relation of dog along with the azimuthal angle & for type Il at 800nm.  fundamental wavelength in 6= 119 plane for the type I SPDC.
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the longitudinal detuning .., . 2(z) (%)
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u FIG.2. The sinc? function of Eq. (2) at (a) y =90°,
(b) y =847, and (¢) y =0, 6, in radians: the crystal length L
is taken equal to 1.5 cm.
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FIG. 3. Coincidence (solid lines) and single-particle (dashed
lines) angular distributions for (a) y = #/2 and (b) y = 0; all
curves are normalized by one at their maxima.




Fresnel equations change to following form
without solving quadratic equations
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Fig. 1 The schematic diagram of biaxial crystal parameters in coor-
dinate system. Fig. 2. The dispersion curve of optical axis angle {1

Optical Engineering, 53(8),086105 (2014)
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Japanese mathematician Kodaira Kunihiko
angle is a real number define the rotation

n.n,

Of a plane np(%FM e Vn2eos?[(0, +0,)/2] +nZsin’[(0, + 6,) /2]

- VnZeos? (0, — 6,) /2] —{:izf; sin’[(@; — 6,)/2]
0°<6<90° 0 <gp<90°
cosé =(cos@/cosy)-cos(QL—y)

fy

| cosé, =(cos@/cosy)-cos(y +Q)
o nla K| y = arctan(tan @ - cos ¢)
[ o 90° <9<180° 0" <¢<90
T (7~ 6)

b/x X

v 0 =90

cosd, =sin2-cos ¢
parameters in different coordinate system. the dielectric = =
axis ( xvz ), the cvystal principal axis (abc ) and the lab COS 92 = SI n Q ° SI n ¢

frame (x"v"2" ).

Fig. 1. The schemartic diagram of biaxial ecrystal
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Applied Physics B, 120(2), 239-246 (2015)
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Applied Physics B, 120(2), 239-246 (2015)
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Fig. 1 Schematic showing the coordinate transformation of the die-

lectric axis (xyz), the crystal principal axis (abc) and the laboratory
frame (x"y"z")
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Highlighted by Advances In Engineering (Canada) in Nov.
2015 (https://advanceseng.com/electrical-engineering/)
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We present a convenient and accurate

4 theoretical quantification parameter to
estimate the beam width in nonlinear

D monoclinic and triclinic crystals. This
s approach is based on the gradient of
angle-dependent refractive index and

the linear detuning. e (92) 4. (Y2
Mgl wp) = E(g)-; s(ﬁ

Fig. 2 (a) The spatial walk-oft angle relations for pump
ind emission photons in the given detection coordinate;
Fig. 2. The schematic diagram of SPDC process in (b) The scheme of umbilicate point B for maximal col-
biaxial crysial. inear and non-collinear phase matching in biaxial crys-
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Journal of Nonlinear Optical Physics & Materials,

4 23(2), 1450021 (2014)
first-order Taylor expansion in angular picture of
the refractive index .., -»&)-G)

O :

. [0)
Ak(0,p) = ?IAni (0, 0)7:(6,, ;) +?’°‘Ans(9, )7 (O, 0,)

Ani (9, ¢) =N (‘9, @) _np(gos(%) Ans (91 (D) =N, (81 ¢) _np(e ’(Do)
Vi (6, 96)=N, (6, ,)-Ni (65, 25) v, (6  00)=N, (6, 9,)-n (6, 9,)

Pumped with monochromatic light, the fluorescence
spectra of the two photons are identical and have a
bandwidth

Q(0,p)=
4rc
L|AN, (6, 0)7: (8, 9,) + AN, (0, 0) 7, (6. 0,)|

Fig. 1. The schematic diagram showing coordinate transformation of the dielectric axis (zyz),
and the lab frame (x"y"=") in biaxial erystals: Cy, Cy, optical axis, §2, optical axis angle, ky, ko, kp.
the wave vector of two down-converted photons and pump photon.
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Compensation of anisotropy effects in the
process of nonlinear three wave mixing.

walk-off
distance

L L/2 L/2

(a) (b)

Fig. 1. (a) Transverse walk-off effect: an extraordinarily polarised beam impinging on a
crystal normally is tilted while inside. The walk-off angle p depends on the angle of the
pump wave vector with the optic axis C and the crystal birefringence. (b) Compensation of
the anisotropy effect is obtained by using two crystals with the optic axes tilted in opposite
directions. In the two crystals, the walk-off, as well as the anisotropy. manifests itself in the
opposifte directions, so the effects cancel each other.
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This method can be extended to triclinic

4 crystal through a more angular
projecting process decomposed it into

OO two segments in a plane which are
(o

vertical and parallel to each other.

b b
Fig.2. The angle relations and axial projection in triclinic crystal.
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