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Conditions

Under paraxial condition, the solution is taken as y = u(x,y, Z)e_ikz,
where u(x, y, z) is a slowly varying function of z.
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2. Use Cartesian coordinate system 2. Use Cylindrical coordinate system

2 0
>au—2ik%:0 —>VTu—2ik—u=O

ox? 0z 0z

19 0 1 & . Ou
> (p—)u+ ~U—2tk— = 0 |
pdo dp . ool 0z




53D Calculation Process
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In cylindrical coordinate system with axial symmetry,
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where p(z) is the amplitude function which is related to z, and 5 '0( is related
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to the phase front.
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53D Calculation Process
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Let gy = — z + is, where z; and s are real.
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53D Calculation Process
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53D Calculation Process

W - Kk - e )

U :A el¢e 2 (Z_ZO)2+S28 2 (z-2z0)%+s2
w(z
1 ‘ ks
e Beam radius
) (@)t s
. 1 %
e Curvature radius of the phase front
R(z) . (z—179)°+ 52
Y g
tan ¢ = Gouy phase
: A
Wo o
— Y = A—Oewz(z)e 2R(z) —$)
w(z)
W 2

ey l// :A 0 ewz(z)e l(kz+2R(Z) ¢)

el “rnia St . e gt TS AT ey P g R PR - ot ik



Conditions

T o i 2k)
L e
0x?  dy? 07
* Two dimension: * Three dimension:
62 a2 62 62 a2 62
rE . 1 — 4= V2= VI —
ox2  0dy?  ox?2 ox2  0y? 07>

2. Use Cartesian coordinate system 2. Use Cylindrical coordinate system

2 0
>au—2ik%:0 —>VTu—2ik—u=O

ox? 0z 0z

19 0 1 & . Ou
> (p—)u+ ~U—2tk— = 0 |
pdo dp . ool 0z




2D Calculation Process
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In cylindrical coordinate system with axial symmetry,
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where p(z) is the amplitude function which is related to z, and

to the phase front.

In Cartesian coordinate system, simplify p2 — i y2 as x°, so
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2D Calculation Process
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2D Calculation Process
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2D Calculation Process

1 0 < &)
2 =A e ; (Z_Z0)2+Sze 2 (Z—Z0)2+52
(z—2)+is

‘ 25 45 90 - 8 W A
| 1 e e 1) = il =]
(Z o Z) + iS - (Z e Z0)2 + S2 o (Z_Z())2 o o (Z_Z())2 i ( % )2
s( 2 1) k( = + 1) zks( Z Szzo + 1)
[

‘ ¢ =tan i

1 s , ?
= ie'® 0 _ie where - 1 . -
j‘ 2S((Z—Z0)2+1) k W(Z _ S i _S
g
| x2 S - (z=2z0)

— U = A WO eégbe_kZ (Z—Z0)2+sze k2 (Z—Zo)20+ 2




2D Calculation Process
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