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Optics is an important part of everyday life. Light seems to flow or propagate
through empty space, as well as through material objects, and provides us with
visual information about our world. The familiar effects of reflection, refraction,
diffraction, absorption, and scattering explain a wide variety of visual
experiences common to us, from the focusing of light by a simple lens to the
colors seen in a rainbow. Remarkably, these can be explained by assigning a
small set of optical parameters to materials. Under the ordinary experiences of
everyday life, these parameters are constant, independent of the intensity of light
that permits observation of the optical phenomena. This is the realm of what is
called linear optics.

Quang hoc 1a mét phan quan trong trong doi séng hang ngay. Duong nhu anh sang
chay hodc truyén qua khong gian tréng rong, ciing nhu qua mdi truong vat ligu, va
cung cap cho ching ta thdng tin truc quan vé thé gisi cta ching ta. Nhirng hiéu
g quen thudc nhu phan xa, khic xa, nhidu xa, hap thu, va tan xa gilp ching ta
giai thich duoc nhiéu hién twong phd bién, tir sy hoi tu cua anh séng qua mot thau
kinh don gian cho dén mau sic cau vong. Pang cha ¥ 13, nhitng hién tuong nay
duoc giai thich bang cach 4n dinh mot tap hop nhé cac tham sé quang hoc cho vat
licu. Theo kinh nghiém thuc t& hang ngay, nhiing tham sé nay khong d6i, khéng
phu thudc vao cudng d6 anh sang duoc dung dé quan sat cac hién tuong quang
hoc. Pay 1a linh vuc quang hoc tuyén tinh.

The invention of the laser gave rise to the study of optics at high intensities,
leading to new phenomena not seen with ordinary light such as the generation of
new colors from monochromatic light in a transparent crystal, or the self-focusing
of an optical beam in a homogeneous liquid. At the intensities used to generate
these types of effects, the usual optical parameters of materials cannot be
considered constant but become functions of the light intensity. The science of
optics in this regime is called nonlinear optics.

Viéc phat minh ra laser tao diéu kién cho cac nghién ctu quang hoc & cuong do
cao, din dén nhitng hién tuong mai chua tirng xuat hién dbi vai anh sang binh
thudng chang han nhu su tao nhitng mau méi tir anh sang don sic trong tinh thé
trong suét, hodc hiéu ung ty hoi tu caa mot chum quang hoc trong chat long dong
nhat. O mac cuong do manh nay, cac tham sb quang hoc thong thudng cua vat liéu



khéng thé xem 1a hiang s6 ma bién ddi theo cuong do anh sang. Quang hoc & ché
d6 nay duoc goi 1a quang phi tuyén.
£y VALY 10 VAAIVAS MIVELIAIIVAE Vv
The theory of nonlmear optics builds on the well-understood theory of
linear optics, particularly that part known as the interaction of light and matter.
Ordinary matter consists of a collection of positively charged cores (of atoms or
molecules) and surrounding negatively charged electrons. Light interacts
primarily with matter via the valence electrons in the outer shells of electron
orbitals. The fundamental parameter in this light-matter interaction theory is

Ly thuyét vé quang phi tuyén duoc xay dung trén nhirng ly thuyét quang tuyén tinh
pho bién, hay tuong tac ctia anh sang va vat chat. Vat chat bao gom mot tap hop
cac 161 mang dién duong (ctia cac nguyén tir hoac phan tir) va cac electron mang
dién &m xung quanh. Anh sang cha yéu tuong tac v&i vat chat théng qua cac
electron hod tri & 16p vo ngoai cua orbital. Tham sé co ban trong ly thuyét tuong
tac 4nh sang-vat chat 1a

the electronic polarization of the material induced by light. Extending the
definition of this parameter to the nonlinear regime allows the description of a
rich variety of optical phenomena at high intensity.

This chapter presents a brief overview of the theory of nonlinear optics.
Formulas are given which generally apply to a number of phenomena discussed
in later chapters. For a more pedagogical treatment, consult the references given
at the end of this chapter.

Do phén cuc dién tur cua vat liéu dudi tac dong cuaa anh sang. Mé rong dinh nghia
vé tham s nay sang ché do phi tuyén cho phép ching ta md ta rat nhiéu hién tuong
quang hoc & cuong do cao.

Chuong nay trinh bay so luoc ly thuyét quang phi tuyén, dua ra nhitng cong thic
&p dung cho mot s hién tuong s& trinh bay trong cac chuong sau. B¢ hiéu sau hon,
doc gia co thé tham khao céc tai liéu dua ra ¢ cudi chuong nay.



