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[Chuyén dong la sy thay doi vi tri cia vat trong khong gian theo thoi gian.

[Chuyén doéng chi mang tinh twong doi, no phu thudc vao vatlam moc.

Ox

Oxy
Hé toa d6 gom goc toa dd, phwong, chiéu va do Ion quy woc.

Oxyz

[ Hé quy chieu la hé toa d6 co gan thém moc thoi gian.

[VD: C/d tinh tien, C/d bién doi deu (Nhanh dan, cham dan), tron déu, roi tw do...
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C/dthang déu:x=x0+w.t  C/dtrondeu: v = & & Roitwdo: £ = [—
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So do 1: CAC LOAI DAO BON

La dao dong ma chu ki chi phy thuoc vao cac dac tinh cda
hé, ko phu thuoc vao cac yeu to bén ngoai.

D6i v6i con lac 10 xo: bd qua ma sat, vat ¢/d trong gidi han
dan hoi

Doi vdi con lac don: bd qua lwc cdn mai trwong, vat c/d voi li
dogoc<10do

Cung cép cho vét phan NL bang ding phan NL bi mat do
ma sat ma ko lam thay doi chu ki dao dong cua vat.

A T va fkhong doi ]

Weung cap = Wmat di trong mai chu ki ]

La dd chju td cia lyc cwdng blrc tuan hoan ]

Co tan so6 dd bang tan so cuia lwc cwdng blrc ]

Co bién dd dd ko dai, phu thudc vao Acb va fcb ]

Khi fo = fcb: xay ra cong huwdng (Amax) ]

kA oaa ¥ at* 2 2
C/abiendoideu: @ = — x=x+vgf +— v=yv,+ai v —v =2lal
PiY: 2
[Lé sw chuyén dong cua 1 vat quanh 1 vj tri xac dinh goi la VTCB @

(" . ) A ] } ~ Y
la dd ma trang thaigﬁa vat dwoc lap lai nhw cu sau nhwng >
Lkhoé\ng thoi gian bang nhau. i
AT T Wyl @ Dao déng ¢,
Chu ki1 T(s) la khoang thoi gian ngan nhat vat thwec hien ‘
dwoc1dd. T=t/N
\_ >

. . R ) o)
Tan so f(Hz) la so dd vat thwc hien dwgc trong 1 don vi thoi :
gian.f=N/t
N ) Lroonnnns

[L‘a dd ma li d6 dc biéu thi bang ham Sin hoac Cos theo thoi gian

hox,/\ v = x'= —@dsin{ @ + @)
a=x'=—-@ Acos( @+ @) @ 02° -

: pha ban dau (Rad)
@ :phaban dau { x=Acos(@ + &)

(@t + ¢) pha dd (Rad)

at=2mf = o
@ > 0: vén t0¢ 90¢ T

[ La hinh chiéu cta 1 c/d tron déu |én truc nam ngang

(Png dung 1am hé théng giam X°°

La ht bién do cua dd cwong blrc tang nhanh
dot ngotdén 1 gia tri cwe dai khi feb = fo

Khi Fcan nhé —~ Cong hwdng ro (2)

Khi Fcan lon —~ Cong huwdng mo (1)

La dao ddng co bién dd giam dan theo thoi gian ]

Nguyén nhan: do ma sat, do lyc can mai trwong lam co
nang giam nen bien do giam.

Ma sat, d6 nhot, tan so cang Ion thi sy tat dan cang nhanh ]
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[Lé dao ddng co bién dd giam dan theo thoi gian
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theo thoi gian trong 1 moi trwong vat chat.

(Song co la nhirng dao dong co hoc lan truyen trong ko gian
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So do 10: SONG DUNG
% +o°
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[ La nhirng séng co hoc lan truyén trong moi trwong vat chat ran, 16ng, khi

[ Soéng am la séng doc (chd yeu truyen trong ko khi)
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ULC ludn léch pha 90 do so Voi i ]
Fi)

u1 nhanh pha hon u2

{ Xchtra RL hoac Lr
Y

T
0« gw—
¢ 2

u1 cung pha voi u2

u1 vuong pha voi u2

&= B=ml

—
tan A o= fan ¢ —tan &2,
1+tan @ tan ¢,

UaB = Uam + UmB ]

tan.:;:!l:tan.:;:!l]

4 . @ 1 I 1
] =7c = — =
L P ll LC EFTW,ILC
' [xChL’ya R hodc RLC m
] > ~ >
+ xay ra cong hwong
P |
! 7
|‘ i HT cé . Em:RH U = UR max F— e = —
oy [ Xchira L; C hoac LC g=t— cong hwéng R
ko \ 2
\\\ U = |U1 - U2| Ug
AN - cos =1 B =Ul=RI*="_
)A[Xchl'.PaRC —— <<l R
2 Us
[ Mach co tinh cdm khang uvaicung pha tan o= i ]
J a > Ze
N UHH
[ u nhanh pha hon i L, C Phan ti R L C
g QT
) Ze=Ze +Z
o2 ’ ! _ . c=4cl 2
Mach co tinh dung khang <\C ———[ Dung khang /)6 P R=R,+R: Lz =411+ 7212 1 1 1
A <Zc 4, Mac noi tiep : “|=2L=L+L:|= —o=—+—
78, R tang ) A I i
U L tang ! Z
u tré pha hon i oo Tu xoay C giam
C,=C+—2 " a
180 ‘ 1 1 111 1 1
[Mh’ ng huong | - LS R S o
ach xayra cdng hudng =1 pién d = Pin , -+
2=t en s T . .| | Micsongsong| & &K K ‘ 5 ol G G
Cf _C . RY Tu dién N Tu dién 1 2 1 1 1 C— C -I-D
Ci=0+F— g T IgrE | Rgism |= —=—+—| =0+
[ u cung pha Vvoi i e — Gl . L L L C tang
4 i i




) A . ~ A
: Z,-Z, U, -U, So do 14: CONG SUAT i =1, cos{at)
afl = =
v R+r U +0U 1w = Uy cos(at + @)
J
o & +07 A . :
Casg= tr =_£ l 5\)5‘\@0 thot P=ul
Z o y — — p =L cosge+ Tl cos(2a8 + &)
Trong mach ko c6 thanh phan nao thi trong
" cong thrc bd dai lwgong twong wng.
[D = Cosgp=l A
J S p bién thién v&i chu ki T/2 ]

o)
Cosgp=1 Mach chi co R hoac
cong hwdng

Thoi gian trong 1 chu ki F— E_Q?
mach thwc hién cong am 2

Cosg=1 <[ Mach ko c6 R (. )
2
Cdng suat trung binh P=Ulcos@= (X +;"}f
R+l
e TR+ §3+(.ri' 7.}
—_ l?"' —
R +£E, % I S
N
r 77 A A‘ JOETKE SUSE trg F 2 UR
R +R, = ? . s -.‘__._.‘-_ trén dién tré PR =Rl = Ej
g
L Rl-R::{Ez_Ec:'EJ E,=F_IE:U—:
il R
L _J 4
rre | ﬁ ; €ong suat ﬁ
fame = F | cacthiétbidien puncoien ]

Ilzni’ali'a;)hbng Hop LY

Mach chico L; C hoac LC
W .
N | % :

,
{Pm =Tl = (R+m]

Uﬂ
i P
Jic 2L

CONG SUAT

F.=

i

/

E+r

o = I
r \ 60\@6 o
Z=(K +.?‘:I.'\E Thav 8: 77
SU = (U, +T,34/2 s a2 ]_[ U = UR max fu =
A+r= |E.c — E,:_.| c%u Trwong ho'p thay déi L, C hoac f
- ) U dé Pmax xem trong so d6 15
5 Cos = 1Htaﬂ¢? DI——I uvaiclung pha ]
—~ \ * Méc/
77 Cy =01 +C; = __ : - n z T
- ~| ZL < Zc dé xay ra cong hwong can giam
-: 2(R+r) Zc —> Méc song song
2
E. = _v 53 thi céna sudt phu thude vio R _ €10 PR ZL > Zc dé xay ra céng hwéng can tang Zc
i 2z, -2 L cong pht thuc ? C,+C, —> Mac ndi tiép
\ J




( Imax; Zmin = R; ZL = ZC
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La thiét bi dung dé bién déi dién ap U ctia dong dién
xoay chieu ma ko lam thay doi tan so f cia no.

Nguyén tac hoat dong: dwa trén hién twong cadm (rng
dien tw

Gom cac la thép ki thuat dién(sat non - Silic)
/| modng dc ghép satva cach dién voi nhau
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o5 dién tyc’)’ den noi tieu thu (B chénh dong ho do dién)
' t: Thoi gian (h)
I, I, _
_ i e o ) 1kWh = 3600000 J
Nz U'2+Ijr3 r1: Dien tr¢ trong cua cuon so cap
r2: Dién tré trong cGa cudn thir cap

s L. N . & Cuén so ca
R:Bien tro mach ngoai cua cuon thw cap i P

U'2: Hiéu dién thé mach ngoai ctia cudn th(r cap

Cuén thtr cap

Do cac nha méyQién nhw thay dién, nhiét dién, diéxn hat
nhan,... thwong nam & nhirng vi tri co dieu kién nhat
inh, cach xa khu dan cuw...

\_

J

.....

f
Noi tiéu thu dién phan bo rong, tap trung chi yeu & cac
&TP, khu dong dan, khu CN, nha may,...

1

S

~

\

Do d6 truyen tai dién la nhu cau thuc té rat quan trong J

.......

Bai toan

r
Kho khan: Cong suat hao phi trén duwong day truyén tai
Ion chu yeu la do tda nhiét (day co R)
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S
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Do giam dién ap
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S
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Yot F = %.100%
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[ Hoat dong dwa trén hién twong cdm rng dién tw

[ La cac nam cham quay quanh truc co dinh

N 0
R . s . Phan (rng - St@
(Gom 3 cuon day giong nhau cuon 9

trén 16i thép Iéch nhau 1 goc 120 do.

Tiétkiém day dan

Dong dién ddi xirng cho hiéu suat cao

D tao tir trrong AU2Y
a0 N
=1y cos@i
. 27T
i, = {, cosl@i— —)
4
. 27T
iy = {, cos{@i +—)
:
J
r N
P =U o g
7
_ pha
Fopa =& >
pha
\ J
i N
F= E.Fﬁkﬂ 3 phd
L
| F= «.-'EUJIJ COS ¢ 2
J
Ej
Gom 4 day, trong do co 3
day pha va 1 daytrung hoa e 1
[ Neu tai doi xirng thi chi can 3 day pha
Mac h;
Inh S‘a
o)
[ U, =30,
[ Gom 3 day, tai phai doi xirng
Mac

[Ud=Up

[fﬂ, =31,

Biéu thirc dong dién

NQUYén t5c

%

WVu dign,

Bid&a

[ La cach bién doi dong dién xoay chiéu thanh 1 chiéu

[ Dung 1 diot de chinh lwu ntra chu ki

[ Dung 4 diot dé chinh Iwu 2 ntra chu ki

Dac diém: Dong dién sau chinh Ivu la dong nhap nhay,
de giam nhap nhay nguwoi ta st dung thém bo loc.

[ Wu diém: thuan tién, dé tao ra dong 1 chieu.

So dd 17: MAY DIEN XOAY CHIEU

P2 -
/-\ ~, S0 vong
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Vi tri ca cudn day twong ing

| =

Bién ap

MAY DIEN

\(\oa\ aond Hoat dong dwa trén hién twong cam ng dién tw J
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QQ\) A - ROtO
& ¢ La cac nam cham co tac dung tao ra tw trvong )
Q
R (. . L
Q’b“ \ La cac cuon day co tac dung tao
e ~ .~ . A
] ng - Stato ra dong dien xoay chieu
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Phgn cam co bgo nhieu cap cuc thi
phan (rng co bay nhiéu cuon day
~
Gom 2 choi quétti 1én 2 vanh khuyén dé dwa dién ra ngoai
J
Py Nhuoc diém . o .
BO 9OP ' Neu cong suat Ion sé tao ra cac
tia Itra dien gay nguy hiem

Biéu thirc tan sé f

(/hg dUng

Chi dung cho cac may co6 cong suatnhé )

~ h )
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G
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N : 80 vong ddy (vong) Q13 goctao bdinvaB F—‘ a=90-4
S: Dién tich khung day (m2)
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Cau tao

Pac diém

“ diém

4G hoat déng

& :Goc tao b&i mat phang khung déy va B

(
| i
g= :Eu.cc:-s{mﬁ%:l*—E}
Sus o \-
at dién déng
- r
e tré pha hon phi 1 goc 90 d6 ]
\
a4
E =alNIL ]
\

Hoat dong dwa trén hién twgng cdm rng dién tw
va tir trrong quay

Giong may phat dién

Khi B1 = Bo thi B2 = B3 = -Bo/2 ]

Khi E1 = 0 thi E2 = E3 = Eo.(\/3)/2 ]

Réto quay voi van toc goc wo < w ]

Tién loi, ko can vanh khuyén va choi quét ]

Cau tao don gian, dé ché tao ]

S

Doi chieu dé dang bang cach dao 2 trong 3 day pha cho nhau )




(g = (), cos(@ + ¢

(u =T/, cos(@t+ @)

. , T
(zzq:fu cas(&ﬂi+¢?+§]

Dong dién nhanh pha %T so vol dien tich

So dd 18: MACH DAO PONG

Wy wd W, bitn thidn vdi fin =0 gdcm’,

tinss £ vachuky T L

U gitisaeg = 10°F
14 Fimicrofg) = 10°F
I0F ety = 10°F
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Anten thy

Mach chon song (Cong huéng dién )

s s 1AM 1
Mach tach song (Tach cao tan va 8™

X .o~ »‘é"\
Mach khuéch dal am

\ 02 s
AN =TT |
eI AN TR,
Lol W
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Budc song ngan
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So do 19: SONG PIEN TU

. \ach bién diéu (Tron song cao tan va am tan)
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PN:La hién twong chum als trang khi qua Iang
kinh bj tach thanh cac dai sang co mau bién
doi lién tuc tir dé dén tim.

Nguyén nhan: Do chiét suat ciia mdi trwong
vOi cac buoc song a/s don sac khac nhau.

Nhieu xa: la hién twong tia sang di vong ra
phia sau vat can (Tai mép phan cach)

[ C6 mau xac dinh rng v&i mai buwdc séng

[ Ko bi tan sac khi qua lang kinh, Iéch ve phia day

[ Co fkhong dai khi truyen qua cac mai trvong

La tap hop cta Vo so als don sac nhin thay
c6 mau bién doi tlr dé dén tim

( Co landa tr 0,38 (Tim) den 0,76.107-6m (D3)

(Bj tach thanh nhiéu mau khi di qua lang kinh

~
Chiet suat tang tlr dé (nas min) dén tim (ntm max)
\
S ~ A 2
— — — o Lwong chat phang
dl
- 1
d,T .- n].
My W sl
H I ﬂz H.E,]. = = =
r o ¥ Sy

Als don Sa‘c

So do 20: TAN SAC ANH SANG 902,

2 76 j<m

athh- =

\ang: 0,57 #m dén 0,60 4m

Luc: 0,50 4m dén 0,58 zm

Lam: 0 45 Hn dén 0,51 um

Cham.
70,43 4 aén 0,46 s

Zepem

Huydng cia ia 190

Tiy.

Tia dd Llach i1 ohey

——

TAN SAC ANH SANG

Tia1im
bilach
nhiiy nhay

Sini1=n.Sinr1; Sini2=n.Sinr2

Lugs ’
ong chat phang

Ban mat

GocléchD=i-r ]

[ Phan xa toan phan:i > ig

Goc chietquang: A=r1+r2 ]

Goc léch cuc tiéu:.i =i';
! v A r=r'=A2; Dmin=2i-A Gocléch:D =i1+i2-A= 1A
S on 3
a Ban mat//
n, sini A [5 ; D4 rong quang pho: d = L(nt- na).A ]
g1 =—= ——=— B
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Hién tworng: CO cac vach sang va toi xen ké deu
dan voi nhau.

)

—

DPN: la sy tong hop cta 2 hay nhiéu song ket hop.

bK:la song két hop tlrc 1a co cung fva ¢ do léch
pha ko doi

TN giao thoa a/s cua Young: khang dinh a/s co t/c
song. Dung dé do bwdc song cla als

) (e

O gilra la vach sang trang goi la van trung tdm

)

Hai bén la nhi*ng d&i mau cong vong bién thién
theo th(r tw "Tim trong dé ngoai”

038m= A =076n Budcson,

i L
A= I:ﬂ _ﬂ?) BerongquangphObq
P
Van sang
1,:1/11 — 1,;_2/12 — N Sw trung nhau cta cac birc xg
VAn toi

(e, +0,504 =(k, +0,504, = .

S6 van sang, van toi tai 1 Vi trl

NN 0,38 0% < A < 0.76 tom
& kel i
x=(k+05) 2 Sa=4F |
i lk+0,5)D

(4 ‘.-[j. d

So do 21: GIAO THOA ANH SANG

Sang anh sang

7 Yy Man hing van
Bénphat — - | =" / /
ra anh .
sdng R I H_mh anh cac van
mau da . A giao thoa trén

Mat phang chira hai khe man hikng van

AN

GIAO THOA ANH SANG

T Hé van dich chuyén ve phia co dat ban
e: chiéu day ban thaytinh

°0ng quang phd o = Lin, —ng)A n: chiét suat ban thlytinh

——— — [} — = — —p

. 1 sang don sac

Sang bic 2, k=2, bic 2

Sang bac 1. k=1. bac ]

= »

Vian sang TT, k=0

Sang biac 1, k= -1, bac 1

» Sang bic 2, k= -2, bic 2

-

Cac van sang toi xen ké nhau

vansang ;=g A2

i
i An tOi 1, Al
Klcg Van toi x, = (k+ ]I—I:ﬁ:+ =) —
K LA,
oang va
A MTcoch® il i= AD
";‘I':u - 3
' & A Luodn 1é
- - i x T/c cua < . b van sang
d=dimd=7 : 5 o L
*QQ’. H, = 2 —_— +1
dd. -4 =k A +k chan: van sang bac k 3? 2
i S +klé:vantoiback+1 S o 5n chan
Hisu auan® ™\, —d, = (k+0,5).1 o o’ 5vdin 16 -
L Datban thaytinh Di 2 A
I . Ich chuyén ngudn sang 5 L1
Hy = al—+—
) B %= {F'E ljé'.'r_:' ~ 3, ! %0
Gocléch  D=(n—1) a o= e
1

Hé van dich chuyén nguoc chiéu dich chuyén ngudn sang
d: d6 dich chuyén nguon sang

D1: k/c tlr nguon sang tdi 2 khe



La dung cu dung de phan tich chum sang
phirc tap thanh cac song don sac khac nhau.

Ong chuan tryc: dung dé tao chum sang song
song trwac lang kinh

[ Hé tan sac (Lang kinh): tan sac anh sang

[ Buong toi: Hirng cac chum sang ti hé tan sac

[ Dwa trén hién twong tan sac anh sang

The Classical Prism Spectrograph

Chiim hep

anh sang trang

DN: la dai sang co mau bien thién lién tuc tlr d6 den tim.

Nguon phat: do cac chat ran, Idng, khi co ap suatIén phat
ra khi bj nung nong.

Khong phu thudc vao thanh phan cau
tao nguon sang.

Pac diém
[ Chi phu thudc vao nhiét dé nguon sang.

Nhiét d cang cao, budc song phatra
cang ngan.

U’ng dung: do nhiét do nguon sang. VD: nhiét do lo nung,
ho quang, mat troi, vi sao..

Khaj nigp,

Cau tao

\60(@

Nguyén e

Ling kinh

So do 22: CAC LOAI QUANG PHO

DN: 14 1 hé thong cac vach mau riéng ré nam trén nen toi. J

Nguon phat: Chat khi hay hoi & ap suat thap bi kich thich
phatsang

7~

Khac nhau ve so lwong vach ]
\

e

Khac nhau ve vi tri cac vach J
\

e

Khac nhau vé mau sac cac vach )
\

Tim 5 40004
Cham

Lam

Luc

Vang

Cam s
b6 —* 6500A

e

Khac nhau vé d6 sang gilra cac vach J
\

(ng dung: dung dé xac dinh sw co6 mat clia cac nguyén to. )

Quang phd

lién tuc

CAC LOAI QUANG PHO

DN: 1a hé thong cac vach toi nam trén nén mau ]

Nguon phat: chat kh| hay hoi cd nhiét dé thap
hon nhiét d nguon phat

Vi tri cac vach toi nam &
dang vj tri cac vach mau
trong quang pho vach phat
xa cua no

Déac diém

Ermizgion Lire S pecirum

Hiot Gas

@ —b

~\

la hién twong khi tat nguén

Absomgtion Lis |l_ E,..IL-_[rl.u’l
. - sang phat ra quang pho lién tuc
thi cac van toi trong quang pho

'\-\_\';" I— £ H“\. .. : i
:f':n, E ﬁ £ . ; hap thu tré thanh cac vach mau

H' \trong quang pho lién tuc.

J




La birc xa khéng nhin thay, nam ngoai vung anh
sang dd, co landa ti 0,76.10%-6m déen vai mm

[ La song dién tw

Do vat co nhiétdo > 0 K phatra (Thwong la
vat co nhiét do cao hon nhiét do mai treong)

[ O nhiét dd thap vat chi phat ra tia hong ngoai

[ 500 d6 C bat dau phatra anh sang dé toi

[ Nguon phat thwong la bong den day toc Vonfram

[ Tac dung nhiét, tac dung Ién kinh @nh

[ Co thé bién diéu nhw song cao tan

[ Bi hoi nwdc hap thu manh

Dung dé say, swoi, lam diéu khién tir xa,
chup anh hong ngoai...

La birc xa khéng nhin thay, nam ngoai vung anh
sang tim, co landa tr 0,01den 0,38.107-6m.

[ La song dién tw

Cac vat bi nung nong > 2000 do C, VD: mat troi,
ho quang dién, den hoi thdyngan...

[ Nhiét d6 cang cao bwdc song tir ngoai cang ngan

[ Tac dung Ién kinh anh

( Kich thich phat quang 1 so chat

[ Lam ion hoa chat khi, hdy diét té bao

[ Gayra phan (rng quang hoa, quang hop.

[ Bi nuwdec, thay tinh, ozon hap thu manh

( Gayra hién twgng quang dién

[ Phat hién vét nirt trén be mat san pham

[ Chira bénh coi xwong, diét khuan, tiét tring...

Anh zEng

Tis trngoai
Tiahtmgngoai —

Khong ngon lda

So do 23: BU'C XA KHONG NHIN THAY )

Khéng cé khai den ndi
Khéng sg gio lam tat bép

Tiét kigm 37% gas

La blrc xa khéng nhin thay, namg
ngoai vung anh sang tim, co buadc
song ratngan co nm.

o niem
e

Ong Culitgio ]
A\

-
La ong thdy tinh hat chan khéng ]
\

Bi may phan

xa mét phén Ong Culitgio ~

[
L]

Ap suat thap, dién ap cao, e co déng nang 1&n. ]
\

uvce , . < A .
Bi tAng Ozon Nguon phate la dayVonfrqm nung nong,
. g phan xa CatotKla KL hinh chém cau, Anot Ala KL
/ (iyingue aiy) hodn tadn Lco MI&n kho nong chay.
uvB UVA S aonghen ciing
Lam den da, Gay ldao héa da, L
chay néng, vét nhan, A=10""m
ung thu da vet nam La song dién tw co bwdc song ngan

'?Oﬂghen meém

A=10%m

,
Tia Ronghen khong mang dién ]
\

,
Dam xuyén manh, ko xuyén qua la chi day vai mm ]

.
Tac dung Ién kinh anh. ]
\
rr
Kich thich phat quang 1 so chat ]
\_
rr
Lam ion hoa chat khi, hdy diét té bao. ]
\

,
Chieu chup dién, chira bénh ung thw néng. ]
\

-
Tim vét nit clia san pham ]
\L
a4
Lam den huynh quang ]
\L
E E § § rGA hién t die ]
= = z
g : z E: THANG . ayra hién twong quang dién
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\ UV (Tia Cyrc Tim)
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La hién twong e trong chat ban dan bj bit ra khai lién ket

La hién tuong e bj bat ra khdi bé mat KL khi duoc chidu sang Hicn twon,, So do 24: HIEN TUONG QUANG BIEN e wong

()

~
thich hop. tao thanh e dan va 16 trong khi dwoc chiéu sang thich ho’p.J
« K M A ~ e .~ ~ A 4 A .~ 2 r 1
Chieu a/s vao tam kem tich dien am, thay co dong dien trong. quang dan La hién twong gidm dién tré khi dwoc a/s thich hop chieu
mach, goi la HT quang dien ngoai, e batra goi la e quang dien. vao.
. J

Thinghiém Hecxo

Pat tam thay tinh chan tia sang thi hién twong trén khong La 1 dién tr& lam bang chat quang dan. ]

xay ra do thdy tinh hap thu cac tia t&r ngoai gay quang dién.. Quang tré
Co dién tr& thay doi khi dwoc chieu sang. J
Dung tam kém tich dién dwong thi hién twong trén van xay ra
nhwng khong co dong dién trong mach do e batra bi hut tré lai.
Bién doi quang nang thanh dién nang ]
i

DL1: HT quang dién chi xay ra khi budc song a/s kich thich %ang dién
nho hon hoac bang gioi han quang dien cua KL lam katot. Hoat dong dwa trén HT quang dién trong ]

h b by

|
i [

PL2: Cwong d6 dong quang dién bao hoa ti Ié thuan
vOi cwong do ciia chum sang kich thich.

JETHEEHHEE Hiéu suat thap khoang 10% ]

PL3:Pdng nang ban dau cuc dai khong phu thudc cuong
do chum sang kich thich, chi phu thudc vao buwoc song
als kich thich va ban chat KL dung lam katot

mA xac dinh goi la trang thai dwng

@—|' NT chi ton tai & trang thai co EJ

Mo hinh NT:cac e A ] o R
c/d xung quanh hat Tien de ve O trang thai dirng NT khéng
NT hay PT khéng hap thu hay burc xa nang luvong 1 nhan theo quy dao trang thai dung blrc xa hay hap thu nang lwong
cach lién tuc ma thanh tieng phan riéng ré, gian doan. tron hoac elip.
L. » Cac e c/d trén quy dao xac
Lwong t& nang lwong E = hf Up O 4] 2 d‘é B dinh goi la quy dao dirng.
. . - ie
DPuwong dac trwng Von - Ampe ® T
Chum sang la chum cac photon (cac hat P A A A .
] photon (cac hat) LUQNG TU’ ANH SANG T o s B o
Ecao hap thu photon
. .. . , v alS Tién dé vé hap thu va
Moi photon co nang lvgng xac dinh E = hf . at lwong tw ' =
Thuyét lvong ti - Anhxtanh Thuyét lwe - E, blrc xa nang lwong — -
nhin phdtin phat phétén NT chuyen tw Ecao ve Ethap
AVAY ‘f\f\r" phat xa photon
[ Cac photon baydoc theo tia sang ,v=c i
A . "\a J . > ” > ,
[ Hap thu, phat xa a/s la hap thu, phat xa photon o E. = E, \(\09\0 Khuyech dai a/s bang s phatxa cam tng. ]
)
. ) . Tinh don sac cao
[ Als wra co t/c song, vira co t/c hat ]
[®))
5
. . . , . . . 7] . gz Tinh dinh hwong cao ]
T/c song: bwoc song cang lon t/c song cang ro < (a pac diem
(giao thoa, nhieu xa, tan sac...) ~¢§ Se,
§' Tinh két hop cao ]

4

T/c hat: bwdc song cang ngan t/c hat cang ro
(quang dién, dam xuyén, phat quang...)

Co cwong do lon ]

Vat trong suot: khdng hap thu als ]

4 N
La hién twong vat chat hap thu 1 photon va phatra 1 photon khac

Hap thu a/s

Vat trong suot co mau: hap thu a/s co6 chon loc ] Laserkhi:He - Ne; COz Na... ]

an logj

DbD: A/s phatra co buwoc song dai hon bwoc song als kich thich S s . ]

R ° Vat toi: hap thu hoan toan moi a/s nhin thay. ] Laserran: hong ngoc (rubi)..

Cuong 40 °©
. . s -ad

Huynh quang: HT phat quang tat ngay sau khi ngung [ I= I.;.E" ® ’95 . Laser ban dan: Ga - Al - As ]

chieu sang kich thich, xay ra v&i chat 16ng va chat khi. ) o Vat mau dé chiéu a/s trang cho mau dé ] Gy '

¢ 9
- “hg

Cuwong do sang giam theo ham mu

Lan quang: HT phat quang con kéo dai sau khi ngung Vat mau dé chieu a/s lam hoac tim cho mau den. ]
chieu sang kich thich, xay ra voi chatran.

D‘Ung lam dao mo, dinh \i, lién lac, khoan
cat, do khoang cach...
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[ La cac e bayxung quanh hat nhan theo quy dao hinh elip.

[LL- =-16.10"C Hm =91107Kg

[ Mang dién tich dwong: gp = +Qe

[m;, =1,0073%

[ Dién tich hatnhan Z=STT=So0p=So e

[ Khong mang dién, gn=0
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So dé 26: HAT NHAN NGUYEN TU
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So dé 27: HIEN TUONG PHONG XA
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So’ d6 28: BAI TAP HAT NHAN NGUYEN TU
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[qe =-16 1[3'195)——-[ me = 0,0006u
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