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CAA A LIS AT T (]

CAC DANG PHO BIEN PIEU

Cau hoi co thé la:
C6 thé phan loai cac dang phd bién diéu dua tr én co s& nao? Chirng minh pho vi phan bac
nhéat c6 dang nhu bang sau:

S6 chiéu 1 2 3
Diém toi Py P: Do D1 D, Mo M1 M> Ms
han

de, /do | =0,(¥) | =00 | 620 | -62(%) | —92(%) ~05(-X)
T IER
dgr /d(Dg ¢1(_X) ¢1(X) —(I)zl(X) ¢22(X) d);(x) _¢3(_X) ¢3(X) ¢3(_X) _¢3(X)
de/dw, | ~00) | 0X) T 9200 | 020 | 020 | =000 | —9s( | 000 | ds(-X)
de. /dr |~ | X ez | S0 | 90200 | —0s00 | —0s(=%) | 050 | ds(~%)
dg, /dr | ~R | 00| 100 | —p20x) | oKX | B0 | —0a(0) | —0s(=X) | 6,0%)

& day,

(2 % 1 B —X ) 3 1
¢3(x) = {—X zxzil;ll $2() = T(x* +1) $2() = (% +1)

1

(X+V X% +1)2(=2x+ x> +1)
N2r2 (x? +1)2

Cac ham quang hoc nhu ham dién moi ¢, hé sb truyén qua T va hé s6 phan xa R
dac trung cho dap ng quang hoc cua hé vai cac tac nhan b én ngoai. Ching thudng duoc
biéu dién dwdi dang s6 phtc vai phan thuc va phan 4o lién hé voi nhau qua hé thirc
Kramers — Kronig. Chang han nhu: ¢ =¢, +ig, , trong do e, 1a phan thyc clia ham dién
moi, no lién quan dén sy méat mat nang lwgng trong modi trwdng, ¢, la phan &o clia ham
dién moi, lién quan dén nang luong dugc tich tri trong moi truong.

Pho la phan bd cuong do ctia cac ham quang hoc theo tan so (phai dung tir “phén
b6” dé bao ham ca pho vach). Trong khi do, phd bién diéu la phan b6 clia dd bién thién
cac ham guang hoc theo tan s6. Néu chiing ta noi, hé do quang pho bién diéu do vi phan
(hodc dao ham) clia cac ham quang hoc thi phét biéu dé khong chinh xac. Bi vi vi phan
hodc dao ham la cac khéi niém toan hoc, bd khuéch dai lock -in khéng biét dao ham hay
vi phan la gi, nhitng gi né do dwoc chi la sy thay dbi ctia cac ham quang hoc duwéi tac
déng cla cac nhiéu loan tudn hoan bén ngod hodc bén trong hé tai tin sd nao do
(Ae ,AT ,AR). Céc téc nhan gay ra nhiéu loan nay co thé & &p suft, nhiét do, dién
treong hodc s thay doi bwéc séng xung quanh buwdc séng trung tam.

¢1(X) =
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Céc nhiéu loan nay dugc goi 1a ngudn bién diéu. Trong khi cac ngudn bién diéu
nhu ap suat, nhiét do, bwdc song khong lam mat déi xing tinh tién cla tinh thé thi dién
treong lai lam mat tinh doi x(rng tinh tién cta tinh thé. Vi ban chéat vat i khac nhau, nén
dang phd bién diéu thu dwoc sé khac nhau (ing v&i cac ngudn bién diéu khac nhau. Ng woi

ta thdy rang:

e NE&u ngudn bién diéu la dp suat, nhiét do, bwdc séng thi dang pho la dao ham hoéc

vi phan ctia cac ham quang hoc.

e Néu ngudn bién diéu ladién trwvong trung binh thi dang phd c6 dang diéu clia cac
ham dién quang (s€ dé cap sau).

e NE&u nguon bién diéu ladién treong yéu thi dang pho la dao ham hodc vi phan bac

Il clia cac ham quang hoc.

Nhitng diéu vira n6i & trén co thé tom tat qua bang sau:

Nguon bién diéu Nhiét do, ap sudt, | Dién truong trung | Dién truong yéu
buwdc séng binh

Dang pho Vi phan bac | cia | Phu thudc vao céc | Vi phan bac Il cla
ham quang hoc |ham dién quang | c& ham quang hoc
(MUC I) (MUC 1) (MUC 111)

Ham dac trung by, O, 02, b, Fi1, F2, F3, Gi, G, | Khdngco

G3

Tiép theo, chlng ta sé& xét pho bién diéu clia ham dién moi Ae

|.PHO VI PHAN BAC NHAT:

Ham dién moi lan can cac diém tdi han c6 dang nh v bang sau:

Piém t¢i han 3 | Diém téi han hai | Diém tdi han mot

chigu chigu chigu x = 2%

() = Ci'[-05 () +iD,(N] | &(x) = C,i" [DL(X) +iD2(X)] | () =Cii'[®,(~X) +i®,(X)] t

Du6i tac dong cla ngudn bién diéu nhiét dd, ap suat v a bwéc séng, ham dién méi ¢ <8
bién dbi theo tan s6 géc o , tan s6 goc ng Vi khe ndng lugng o, , hodc thdng s6 md
rong vach pho I'. Gia st khi thuc hién phép do bién diéu chi mot trong ba tham so tr én
thay doi. Mai quan hé gilra cac dang pho bién diéu cua ching | &
de (®) _ de (©) _ i de (©)

do do dr

g
M&i quan hé gira cac vi phan clia phan thyc v aphan ao clia ham dién moi la

de, (o) :_dsr(co) _ de; (o)

- @
® dmc dr
dg(;(@) __deilw) _de ()

c

Vi gitra ph6 vi phan theo tdn s6 o vapho vi phan theo cac tham sd khac c6 méi quan hé
v&i nhau nén tachi can xét pho vi phan theo tan s6 o , sau dé suy ra phd vi phan theo cac
tham s6 khéc.

-Xét diém t¢i han 3 chiéu:

de  de %—icgi{— d,(-X) d(-X) _ . dqba(x)}:i

do dxdo T d(-x) dx dx r

_ Csirﬂd@s(x) _ 40,(-%)
dx  d(-x)

Csir[dq)s(_x) +i d(Ds(X)}
d(-x) dx

:|:| = iHle[d)s(X) - i(|)3(—X)]
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o day tadadat  0x(x) =
qbs(x)

dd,(x) _ {x+ VX +1]1/2

ax (x> +1)

o X
Pudng biéu dién ciia ham ¢,(x)
+Diém Mo (mau xanh): r=0 <

d

ﬁ =i71C5[05(0) =195 ()] =1"C4[p (X) — i3 (=X)] = C5 [ (%) + i (¥)]

Tice l&

de,
do
de.
! X
doo oc ¢4 (X)

+Diém M1 (mau dd): r=1 <

d—fo =1"C,[05(¥) =19 (=X)] = 1°C; [0 (X) =195 (=X)] = Co[- 05 (%) +idhs (—X)]

o ¢5(—X)

Tie la

de

r = o —5(X)
Q)

de.

——1 —X

do oc §3(—X)

+Diém M, (mau vang): r=2 <

3_:) = 1"C, 05 (%) =5 (=3)] = 1°C4 [03 () — i3 (=) | = Cof= 5 (=3) — 5 (x)]

Tie la

de, " _

To —$3(—X)
de;
%Oc—d)a(x)
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+Diém M3 (mau nau): r=3 &

d8 P+l

el Cy03(X) =95 (=X)] =1 “C3[d5 (X) =105 (—X) | = Cyf;(¥) — i3 (—X)]
Tic 1&

da (x)

(=)

-Xét diém t¢i han 2 chiéu:

de de dx 1 .. d®3(x) .dd5(X) | dDL(X) . dD3(X)
—=——=—CjI'| - +1 =C,i +1
do dxdo T d(x) dx ["dx ["dx

:CZirH X i1 ﬂ:czifh;(x)+i¢§(x)]

I(x*+1) T(x*+1)
D5 (X) = —% Ln(x?+1)

d3(x) = —arctg 1
DX

u
arctgu)'=
(arctgu) ”

u2

(Inu)'=E
] u
& day ta d& dat:

1

BO=— 7§ =

20 ey RO T +1)
+Diém Do: r=0 &

g_fo = C,i"[pr) +i92(%)]= C,i%lp () +162 (9] = C,Jp2(x) +i02()]

Tice l&

(%)

de; 2
%md)z (X)
+DiEm D;:r=1®
g_fo = C,i 0200 +i02(0)]= C,ifpE) + 102 (0] = C,[- 62 () + 19 1(%)]
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Tie la

de,
do

de; 1
%ocd)z(x)

+Diém Dy: r=2 &

de ol L2 2] 1 s2 1 i 2
=G 00 +107 (0] = Ci i 00 +107 (9] = Co[-0300 —i0Z ()]

o ~p2(X)

Tice l&

Pl E16Y

de; )
a o =, (X)

-Xét diém t&i han 1 chiéu:

de _de dx 1 Ci{ddbl(—x) d(-x) _ . dd)l(x)} 1 Cli{— dy(-X) _ . d@l(x)}
d(-x) dx dx r d(-x) dx

do dxdo T °
_gir] 190 ; 1d0(x)
I d(-x) I dx

do, , hdy 6én lai cong thirc tinh dao ham clia mét thuong:

Trwdc khi tinh
(UN)’=(vu’ v’ u)v?

o.(x) =| X X2 +1 |2
UYL 20¢ +2)

4. (%) V2(X* +1) Jx+ VX +1Tao_ham — [1/2(x2 +1) ]dao_ham X+4/x* +1

] 20¢ +1)

dx
X

1+
202 +1) VXE+1 22( X+ +1
_ 2\/x+ X+l 20¢+1)

2(x* +1)

X+ x2+1(— 2X +/ X? +1)

\/E(x +1)3/2
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dd,(x) _ Vx++ x? +1(— 2X +/ X +1)

dx \/E(x2 +1)3/2
bat
5104 = X+ X +1(— 2X 4+ X* +1)
. \/ZFZ(XZ +1)3/2
Thi :
de r :
d_ =Cii [_¢1(_X) + |¢1(X)]
(@)
+Diém Py: r=0 <
g_fo = Cii [y (+X) + iy (9] = Cyi [, (=3) + i, ()]
Tic la
de, " 3
e 4, (%)
de;
E o (I)l(x)
+DiEm Py r=1 &
g_fo = Cii" [~ 41 (=) +i¢, 9] = Cii*[- 41 () +1¢, ()] = C, [~ ¢, () ~ ¢, (-]
Tl la
de, o —4,(X)
()]

de;
do oc =0, (=X)

Céc s0 liéu tinh toan cta chdng ta cho phan thyc v a phan 4o cla vi phan ham dién moi
theo ® hoan toan phu hop véi bang s6 liéu (phan dwoc danh dau). Tiép theo, ching ta sé

dung cac cc:)nq thliI’C (1) ya(Z) suy racac phan c()n‘Iai clia bang (tv 1am).
II.PHCA)vBIEI’\I DIEAU DIEAN TRUQNG TRLJNG BINH (khéng thi)
111.PHO BIEN BIEU BIEN TRUONG YEU (khong thi)




