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Hoi: Thé nao la sy tron 4 séng, su phat song hai bac I11?
Tra loi: @
|.SU TRON 4 SONG:
Gia st c6 3 song phang don sic truyén doc theo truc z vao mdt mdi truong phi tuyén béac
[11. Dién trwang tong hop trong moi truong phi tuyén bac ba sé latong hop cla ba dién
trwong rng va&i ba séng nay:
E = E, coso,t + E, cosm,t + E; coswm.t (1.1)
E = E1(Z’031) , By = EZ(Z'('Ol) va E; = E3(Z,(03).

Pé cho viéc tinh toan duoc thudn tién va ngén gon, ta sé dit A = E, coso,t

(k=1,2,3). Vay theo (1.1):

=(kZAk] ZAk+3kZ|‘,AkA +6AAA (1.2)
Hay xét tirng s6 hang dwéi dau xich ma:

A’ = E} cos’(w,t) = % E; cos(m,t) +% E’ cos(3m,t)

AZA = %EKZEI cos( colt)+%Ek2EI cos( 2o, +co|)t+%Ek2EI cos( 20, - )

k=1,2,3; 1=1,2,3; Cac cip k,| kha dT 12: (1,2), (2,1), (2,3), (3,2), (1,3), (3,1). (dai s6 t6 hop)
1

AAA, = ZElEZE:;[COS((Dl+0)2 + 04 )t +00S(0, — @, + 04 )t + COS(~0, + ®, +®,) + COS(~0, —©, +©,)]

D06 phan cuwc phi tuyén bac ba la
p® (t) =g, @ g3
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5 Mot s6 qua trinh tron 4 song kha di
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11.SY PHAT SONG HAI BAC III:
Sy phat song ha bac Ill 1a mét truong hop riéng cla sv tron 4 séng, trong dé
0, =0,=0;=0 Nén o, =30
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Hinh 1.2.5: Sw tao séng hai béac III Y

1
P, +o, ‘H’)s):ZgoX(S) EEE

Suy ra P(&o)z%fsox(s) E’(®,2)

DE thuan tién cho cac qua trinh tinh toan tiép theo, ching ta sé biéu dién do phan
cuc phi tuyén bac 111 dwéi dang s6 phtrc:

P - ;—[P(3w,z)e‘i3""e3“‘z + K

Tuong tu nhu khi khdo séng hai bac hai, ta cling co:

dEG0) _ 30, o (3y)E20)e™ (2.1)
dz 8cn,

Trong d6, Ak =3k, —k,, = @[nw -n, |
C
L4y tich phan tir 0 dén L cua (2.1):

] iAKL
E(%0) = ;;—Zx@ (0)E* ()] ¢ dz= S‘Z”T";x“’ (&»)E%m)(e i Ak‘lj
Hiéu suat bién hoan cong suat d6i v&i s phat song h ai bac 111 la
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Khao sat diéu kién hop pha (Tu 1am nhé, chéng c6 gi vui nira! Sach quang phi tuyén cla
sinh vién, trang 79, tir cdng thirc 4.2.6). Scan cho cac ban luén.



Mot diéu dang luu ¥. trong khao sat su phat séng hai bic ba la
su déng bo pha. D& don gian trong cdc hiéu tng quang hoc phi
tuyén, ching ta di gia thi€t phuong truyén cua tit ca céc trudng la
theo mot huéng Z. Tuy nhién, néu c6 mot séng khic truyén voi
vecto séng K, theo huéng khéc ta c6 thé biéu dién cic séng theo
bi€u thic:

E,(r,t) = %E(o;i ye 1Otk +% E'(0,)e"NY  (4.2.6)



- C4c hiéu Uing quang hoc phi tuyén bac cao — 79

thay vi biéu thitc (4.1.3). Vi du, khdo sét sy phit séng hai bac ba ma
~ trong d6 c6 hai séng véi tdn s6 ®, c6 vecto song 1a k,, va song khéc
¢6 vecto séng 1a k|, malk}|=|k|=n(®)%. Trong trudng hop nay,

diéu kien déng bo pha la Ak = 0, hay la:
2k, +k) =kj 4.2.7)

néu |21(,‘+|k'11 ) k; nghia la néu moi trudng tdn sac am (chiét suét

giam khi tdn s6 tang) thi ching ta cd thé thda man hé thic (4.2.7)
bing céch chon goc gilta k, va k| theo hinh 4.1. Géc nay dugc xac
dinh bdi chiét sudt n(e) va n(3v). Diéu bat {0 ctia déng bo pha doi
v6i cdc ngudn khong cong tuyén la bic xa bom phai cé cuong do
16n dé bd vao su giam hiéu sudt bién hoén. Trong mot vai thi
nghiém dé dong b pha ngudi ta ¢6 thé diing cdc chum cong tuyén,
trong trudng hop nay tir (4.2.7) ta suy ra n(®) = n(3w). Di nhién,
trong trudng hop téng quét diéu kién dong bo pha s& khong duge
thdba man, vi moi trudng phi tuyén bi tin sic. Nhung trong moi
trudng khi, chiing ta c6 thé ding mot cach khac dé n(e) = n(3w) 12
cong them mot khi khac. Gia st chit khi A duogc dung trong phét
séng hai bac ba 1a tdn séc binh thudng, n,(30) > n,(0), bang cich
tron thém vao mot lugng khi B ma ny(30) < ng(w), ching’ta c6 thé
6 n,p(®) < nyp(30). Bay gid ching ta ky hiéu n, van, la chiét suit
chia hai chat khi c¢6 tan sic am va duong, dat va f 14 nong do riéng
phén cuaa chiing:

n(w) = f, n,(0) + f, n(®) (4.2.8a)

va n(3w) = f, n,(3w) +f, n,(3m) (4.2.8b)



20 Chuadng 4

1a chiét sudt ciia hén hop. T n(w) = n(3w) doi hoi rang:

f nyo) +f, n,(0) =f,n,Go) +f, n,(3m)

k"1

Hinh 4.1. Déng bo pha ciia nguon khong cong tuyén

f, n,(30)-n,(0)

f, n,(@-n,G0)

hoac

(4.2.9)

- Ngudi ta da nhan duoc biic xa 887A nhd su phat séng hai bac
ba véi bitc xa 2660A, chidu vao mot cuvet dung Ar véi 4p sudt vai
Torr. Biic xa 2660A nhan dugc nhd sy nhan doi tdn s6 hai 14n clia
bic xa 1,06um laser Nd: YAG. Mac dit hiéu sudt bi€n hoin clia
séng hai bac ba rat nhd (~ 1077), nhung c6 thé phét dugc cic budc
séng dudi 200A bdi sy phat séng hai bac nam, bac bay hay cdc bac
cao hon.
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