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Nonlinear optics has become a very important subfield of optics since its incep-
tion over 30 years ago. In linear systems the induced polarization is proportional
to the electric field, and the dieleciric constant and the optical susceptibility are
constants for each particular medium, independent of the electric field. How-
ever, when the intensity of the light propagating through the material is in-
creased, the above conditions cease to be constants and nonlinear effects occur.
Until the laser was available, power levels were too low for these nonlinear
effects to be of importance—but clearly all that has changed. A variety of
nonlinear effects have been ohserved and documented, and used in numerous
devices that are part of the optical engineer’s arsenal.

Quang phi tuyén da tré thanh mot phan nganh rat quan trong trong quang hoc ké tir
khi ra doi vao 30 nam trudc ddy. Trong cac hé tuyén tinh, do phan cuc cam ang ty
I& v&i truong dién, va hang sé dién moi va do cam khong d6i dbi vai mdi moi
truong cu thé, khéng phu thudc vao dién truong. Tuy nhién, khi cuong do 4nh sang
truyén qua vat liéu ting, nhirng diéu kién trén khong con nita va hiéu tng phi tuyén
Xuat hién. Tuy nhién, mac cong suat qua thiap nén nhitng hiéu Gmg nay chua thé
hién rd cho dén khi laser xuat hién-nhung rd rang tat ca da thay doi. Nhiéu hiéu
rng quang phi tuyén da dugc quan sét va ghi nhan, va da duoc 4p dung trong nhiéu
thiét bi, dong vai tro 1a mot phan trong bo cong cu cia ki su quang hoc.

Shortly after the demonstration of the first laser in 1960, Peter Franklin and
coworkers ushered in nonlinear optics (NLO) with the observation of second
harmonic generation in a quartz crystal. Since then, NLO has burgeoned into a
mature field of science and engineering. The scope of this discipline includes
all phenomena in which the optical parameters of materjals are changed with
irradiation by light. Generally, this requires high opticai intensities, which is the
main reason that NLO matured in parallel with laser technology. Judging by the
growth and continued good health of publications and international conferences
on the subject, NLO appears to have a strong future in areas of photonics devices
and scientific investigations.

Mot thoi gian ngan sau khi laser dau tién xuat hién vao ndm 1960, Peter Franklin
va cac cong su da khoi dau cho sy ra doi cia quang phi tuyén (NLO) thdng qua
viéc quan sat hiéu (ng phéat song hai bac hai trong tinh thé thach anh. Ké tur do,
NLO da phat trién manh m&. Quan phi tuyén nghién ciru nhitng hién tuong trong
d6 cac tham sé quang phi tuyén cua vat liéu thay ddi theo cuong do anh sang. Noi



chung, dé xay ra hién tuong nay doi hoi cudng d6 quang hoc cao, day 1 1i do chinh
giai thich viéc quang phi tuyén chi phat trién manh tir khi laser xuat hién. Can c@r
vao sb lugng va chat lugng cua cac cong trinh va hoi thao québc té vé cha dé nay,
ching ta thay quang phi tuyén s& ngay cang dong vai trd quan trong trong cac thiét
bi photonic va cac nghién ctu khoa hoc.

The impact of NLO on science and technology has been twofold. First, it
has enhanced our understanding of fundamental light—matter interactions. Sec-
ond, it has been a driving force in the rejuvenation of optical technology for
several areas of science and engineering. N1.O has matured in the sense of being
a well-developed and systematic theory as well as providing applications for a
variety of engineering tasks. Second and third order phenomena and devices are
now at a stage of understanding and development such that a coherent descrip-
tion and summary of these areas forming the core of the subject are now possible
and desirable.

Quang phi tuyén cé tac dong kép dén khoa hoc va cong nghé. Trudc hét, nd ting
cudng hiéu biét cua ching ta vé qua trinh tuong tac co ban giira anh sang va vat
chat. Thir hai, n6 da tré thanh dong luc dé cai tién cong nghé quang hoc cho nhiéu
linh vire khoa hoc va k¥ thuat. NLO da dat ¢én mutc do truéng thanh nhat dinh véi
ly thuyét da duoc xay dung hoan hao va c6 hé théng ciing nhu dua ra nhiéu Gng
dung phu vu cho cé&c nhiém vu k§ thuat. Céc thiét bi va hién teong quang phi tuyén
bac hai va bac ba hién dang trong giai doan nghién ciru va phét trién vi thé hién
nay ching ta ¢ thé mo ta va tom tat nhitng linh vuc ndy, lay chidng lam trong tam
cua chu de.

The rapid development of the subject has created the need for a handbook
that summarizes technical detajls concerning core arcas impacting several en-
gineering and scientific endeavors. The general practitioner of NLO requires
information in at least four critical areas: (1) mathematical formulas applicable
to a variety of experimental and design situations, (2) examples of ways NLO
is applied to specific technical problems, (3) a survey of device and materials

Sy phat trién nhanh cta nganh lam phat sinh nhu cau can c6 mot so tay tom tat
nhitng chi tiét ki thuat lién quan dén nhirng linh vuc trong tam tac dong dén cac
hoat dong nghién ctru khoa hoc va ki thuat. Nhirng nguoi lam quang phi tuyén can
it nhat bon linh vuc quan trong: (1) cong thirc toan hoc ¢6 thé ap dung cho nhiéu



truong hop thuc nghiém va thiét ké, (2) cac vi du vé cach ap dung NLO cho nhiing
van dé k¥ thuat cu thé, (3) Khao sat dix liéu cua thiét bi va vat liéu

data for comparison purposes and numerical evaluation of formulas, and (4) in-
depth descriptions of methods required for characterizing new materials. When
seeking this information, novice and expert alike are often bewildered by a lack
of continuijty in style, notation, content, and physical units contained in the
literature. Textbooks tend to develop the subject in depth, with an emphasis on
pedagogical style and with considerable mathematical detail. This inherently
limits the scope of the material covered. Useful results are scattered throughout
the text, usvally without any helpful summary of important and useful formulas.
Moreover, discussions of applications and experimental methods, as well as
materials and device data, are often sparse. When seeking information, what a
practicing scientist or engineer (or student) needs is often more than a cursory
treatment of a subject, but not one lost in mathematical detail.

Pé so sanh va danh gia cac cong thuc, va (4) md ta chuyén sau vé cac phuong phap
can thiét dé xac dinh céc tinh chat cua vat lieu mai. Khi tim théng tin nay, ca
nhitng nguoi Méi vao nganh cling nhu chuyén gia thuong bi nham I1an do thiéu su
lién tuc vé dinh dang, ki hiéu, noi dung, va cac don vi trong tai liéu. Sach giéo
khoa c6 khuynh hudng dé cap sau vao chu dé, nhan manh phong cach su pham va
c6 nhiéu chi tiét toan hoc. Chinh diéu nay giéi han cac noi dung duoc dé cap dén.
Nhitng két qua bo ich bi phan tan & nhiéu ché trong tai liéu, va thuong khdng co
phan tom tat vé& cac cong thic o ich va quan trong. Hon nira, sach gido khoa ciing
khong phén tich ky cac ung dung va cac phuong phap thuc nghiém ciing nhu dir
lieu vé vat lieu va thiét bi. Khi tim kiém thong tin, nhitng nha thuc nghiém hoac k¥
su (hodc sinh vién) chi can xem qua rat so lugc vé chu dé va khdng di sau vao chi
tiét toan hoc.



