Cho66ng V:So6 phan xa va khuc xa cua song ien td
I.Cac fionh luat phan xa va khuc xa :
1) Nat van fe:
Khao sat hai moi tr6éng fiien moi tuyen tinh ,fiong nhat ,fiang h6éng (khi) va trong
suot ; co nghéa la cac chiet suat n; va n, la thoic . Hai moi tréong phan cach nhau boi
mat (Z ) (gia s6 phang cuc bo) fid6c goi la 166ng chat(dioptre) trong quang hinh hotc.

Mot song t6i OPPM ,phan c6 thang ,tan so. ® , truyen trong

moi trodng (1) theo  phoddng G, cho song truyen qua voi cung d, :
tan so @ lan truyen trong moi tr6ong (2) theo phddng U, va \1\ i
song phan xa cung tan so.  lan truyen trong moi trééng (2) \\\ : e
theo phodng 1. Song phan xa va truyen qua la OPPM. (ny) \\:/(G'l
Cac phodong trinh Maxwell(moi trédng khong co fiien tich |
va dong fiien (n ) E\GZ
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Gia s cac tinh chat td cua mai trédng téng t6 nho cua chan khong voi n i la n; hay
Ny.
O bieu dien phéc , cac fiien trédng trong hai moi trédng co dang :
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Cac to trodng t6dng dng voi cau truc cua song phang OPPM va k = n®a:
c
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Cac fiieu kien bien tren mat phan cach:

f)Zn = [_jln Ex =Ey4 Hy =Hy

(He qua cua cac phdong trinh Maxwell 6 dang tich phan)
2) Cac fionh luat Descartes:

T6 fAieu kien bien cua thanh phan tiep tuyen fiien tr6dng tai mot M ,, bat ky
(fy = Wo) tren mat phan cach va vao thoi fiiem t:
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Chon goc toa fio O 6 tren mat phan cach (vectd T, se nam tren mat phan cach) . Nang
thoc tren sel fiung neu cac hieu pha (k, —k 1), va (k, —k,)F, khong phuithuoc vao F, .
=> (k,—k1)f, =(k, -k )F =0.
Nho vay cac vectd (k, —k'1) va (k, —k,) phai fiong phéong voi N , la vectd phap
tuyen cua mat phan cach.a2 k'1 =k, +aN va k, =k, +B.N (a8 la
cac hang so thac).

= Cac vectd song k1 va Rz cua song phan xa va song

AT A A

(cua song toi ) va N (phap tuyen cua 166ng chat). (ny)

Phan tich vect6 song thanh cac thanh phan tiep tuyen RT vOi mat

phan cach va thanh phan phap tuyen RN . (n2)

i> ElT = E'lT = lz2'|' | | B | \\
=> Cac thanh phan tiep tuyen cua cac song téi , phan xa ~~—_
va khuc xa bang nhau. K,

Trong quanh hinh hoc, cac tia sang fiddc chz ra bdi cac vectd
song t6ong Ong.

* Nonh luat Descartes tho nhat :

=> Tia phan xa va tia khuc xa 6 trong mat phang t6i.
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Ta fida vao vectd fidn vo tiep tuyen véi mat phan cach va nam
trong mat phan toi
= K\T=K,T=KkT
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*Nonh luat Descartes thé hai:
Goc tdi va goc phan xa bang nhau i1 =i
Goc khuc xa va goc tdi thoa : n, sini, =n, sini,
Ghi chu : tia phan xal fioi x6ng vai tia tdi qua phap tuyen cua I66ng chat.
3) Phan xa toan phan:
Khi moi trédng (2) chiet quang hén moi tréong (1) ,toc la n 1>n; bieu thoc

. .on o man . ‘ .
sini, =—=sini, cho phep ta tinh fiédc goc i, va song truyen qua luon luon ton taii trong
n2

moi tréong .
Ngd6dic lai khi moi trodng (2) kem chiet quang hon moi trédng (1) ,n 2>ny, ton tai goc
toi gidi hani, neu 16n hon gia tro Ao thi ta khong con xac fionh fiddc goc i ,:
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Luc fiota co sO phan xa toan phan.
4) Tong quat hoa :

S0 nghien cou ve phan xa va khuc xa cua song fiien to 6 mat phan cach gida hai
moi trédng fiilen moi voi cac chiet suat khac nhau, coi the fiddc tong quat hoa cho
troong hop mat phan cach moi tréong filen moi (1) co chiet suat théic va moi tréong
dan fiien (2) .

- Song phan xa trong moi trodng (1) luon tuan theo cac fionh luat Descartes.

- Viec nghien céu song truyen qua tdéng fioi tinh te: do trong tr6éng hop tong

quat vectd song k ,la phéc.

Ngoai ra co the tong quat hoa viec nghien cou tren fioi voi cac loai song khac fii qua
hai moai tré6ng khac nhau.
I1. Cac he so phan xa va truyen qua khi tia téi vuong goc:

i,=0 => i1=i, =0 theo cac fionh luat Descartes.
Xet tr66ng hop hai moi trodng phan cach nhau boi mat phang x=0.

1) Cac he so phan xa va truyen gua cua bien fio:

u, = —l1= u, (=€)

Tai mat phang x=0 ,cac tr66ng la tiep tuyen vdi mat phang . S6 lien tuc cua E va
B tai x=0 dan fien:
El+Ele2 Bl—i_El:éZ

(B=EGXE) E=E, e/

Noi voi song phan xa: Em =Ean.e (o.t+kyx)

n . jot . .
Sau khi fion gian € 6/ hai ve:
En+En=Ep



NE xEy—NgxEa=ngxEg,
Nhan vectd vai vecto iion vo €, va fion gian hai ve:

n1E01 - n1E 01 = nZEOZ

= = n—n

Ea= r12(E)E01 voi Fioe) = L 2 -heso phan xa
n +n,

— - 2n1

Ep = 812(E)E01 vOi €13y = :hesotruyen qua
n +n,

Trong trodng hdp moi trédng trong suot , cac chiet suat n ; va n, la thdc va cac he so
o) va €1 cung la cac fiai 166ng thoc.
e &1g) luon luon dddng : khong co sé thay fioi pha khi truyen qua

e [iyE) cothe am hoac dédng
= Neu n;>n; :s0 phan xa khong gay ra so lech pha
= Neu n;<n; :s0 phan xa gay ra lech pha (€™ =-1)
Ghi chu :
e Song phan xa va truyen qua gid' nguyen tinh phan céc cua song toi
e Cacheso r12(E) va €1pg) NOOC xac fionh fioi voi fiien trodng . Ngooi ta
it khi s6 duing cac fai 166ng t6dng dng fAoi voi to trédng
_n
Fae) = ~Tiog) €128) = E‘C’lZ(E)

e Cac ket qua nhan fiddc ve: mat hinh théc giong nho cac he so phan xa
va truyen qua cua bien fio song am.
2) He so phan xa va truyen qua cua cong suat:
Trong moi tré6ing co chiet suat n (thdc) gai tro trung binh cua vectd Poynting
(thdc) foi voi song OPPM lan truyen theo phédng cua vectd Adn vo G
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e Noi voi song toi <1:[1> = ZElOC (E01 E*ol)éx =(I1,)&,
 Noi vdi song phan xa: <1:[ 1> = —%(E o1 E*01)éX = —<H 1> €
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Cong suat trung binh mang bdi song qua mot tiet dien S cua mat phan cach co fio

I6n:
< 1> = <H1>S : <¢ '1> = <HI1>S ) <¢2> = <H2>S
Va chung ta co the fionh nghéa cac he so phan xa R va truyen qua T cua cong
suat(khi song t6i vuong goc va moi trédng trong suot):

) () [EnEa) . (m-nY
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)
<¢2§ (,) [ExEew) n ann,
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1.  Tré6ng hdp song tbi bat ky:

Mot trang thai phan cdc bat ky luon co the fi6dc phan tach thanh hai trang thai

phan cdc thang vuong .Nho vay chung ta co the chs khao sat cac song phan coc thang.
Khi song toi voi goc tbi khac khong can khao sat hai trodng hop:

 Nien trééng cua song tdi 6 trong mat phang toi .

« Nien trééng vuong goc voi mat phang t i .
Moi trodng hdp tren dan tdi cac ket qua khac nhau va cho phep xac fionh cac he so:
I15, va €15 khi flien trédng & trong mat phang toi

I, va €15, khifien trédng vuong goc voi mat phang toi
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Cac he'so r,,va r, , €,, va £,,, khac nhau . Nac biet he so r,,, co the bang 0
fioi vOi goc tdi Brewster.

oA

phan cdéc thang . D6Gi mot goc toi khac , song phan xa phan cdc mot phan (do r,,,

va r,, khac nhau).

® Chung t6i da dich dwoc mét s6 chuwong cua
mot s6 khoa hoc thudc chuwong trinh hoc
liéu m& cla hai trwdng dai hoc noi ti€ng thé
gi¢i MIT va Yale.

® Chi tiét xin xem tai:

e http://mientayvn.com/OCW/YALE/Ki thuat
y Sinh.html




