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Trong thoi dai ngay nay, voi toc do phdt trién nhanh chéng cia cdc
nganh céng nghiép hién dai nhu: 016, co khi, dong luc,.... thi nganh dién tir
ciing dong mot vai tro rat quan trong. Nganh dién nr da xam nhdp vao cugc
séng con nguoi khd sém, tie nhitg thiét bi don gian nhu: den chiéu sdng, quang
bao, hé rh(fng twe dong, radio,.... dén nhiing mdy méc phiec tap va vmg dung cong
nghé cao nhuw: hé thong truyén dan quang, hé thong rada, hé thong camera,
robot,.... Tat ca déu duoc ung dung rgng rdi trong cuoc sé:ng, Trong cdc thiét by
dién tir néi trén thuong khong thé thiéu cdc linh kién quang dién tir nhw LED,
LCD, quang tré, linh kién thu phdt quang, hong ngoai va laser.

Khoa Céng Nghé Pién Tir truéng Pai Hoc Céng Nghiép TP. Ho Chi
Minh da dwa vao giang day mon hoc “Quang Dién Tu” cho cdc hé tir Cao Ddng
dén Pai Hoc chuyén nganh vién thénng, dién céng nghiép va tw dong tir nam
2005 dén nay.

Gido trinh “Quang Di¢n Tw” dwoc trinh bay trong 8 chuong, cung cci}? cho
sinh vién nhiing kién thite co ban vé khdi niém, ban chat dnh sang, linh kién bdn
dan, linh kién thu phdt quang dién tir, trong do ddc biét la sdch trinh bay khd chi
tiét vé cdc hé thong ghép kénh quang, khuéch dai quang va cudi cing la laser.

Cdc tdc gia xin to long cam on toi: ThS. Bii Thu Cao, Pham Ngoc Diing,
Ha Van Kha Ly da giiip do hoan thanh ban thao.

Tuy rdt cé géng, song khéng trdnh khoi nhitmg thiéu sét, tdc gia rat mong
nhdn duoc ¥ kién dong gop ciia ban doc.

Nhom Tdc Gia



Chuong 1: Cdc kién thirc co ban

Chuong 1
CAC KIEN THUC CO BAN

1.1. Anh sing
1.1.1. Tinh chit vit 1§ ciia 4nh sing

Bing phuong phdp todn hoc, Macxoen da chirng minh rang dién tir truomg do
mét dién tich diém dao dong theo phuong thang dirng tar mot diém sinh ra sé€ lan
truyén trong khdng gian dudi dang song. Song dé dugc goi la séng dién tir.

Ngudi ta néi rang dién tich dao dong da birc xa ra song dién ur. Néu xét theo
mot phuong truyén Ox, séng di¢n tlr 12 séng ngang c6 thanh phan dién dao dong theo
phuong thing dimg va thanh phén tir dao dong theo phuong nim ngang.

Hinh 1.1. Séng dién tir lan truyén trong khong gian

Tén sé song dién tir béng tin s6 fcua dién tich dao dong va van téc cia né trong
chan khong bing van téc 4nh sdng trong chin khong.

Ning lugng cia séng dién tir ti 16 voi luy thira bac 4 cia tan sb.

Ngay nay, ngudi ta di bret rang séng dién tir c6 day da cic tinh chit nhu séng co
hoc, nhung séng co hoc, truyen di trong nhirng mdi truong dan héi, con séng dién tir
thi trr né truyen di ma khdng cin nho dén sy bién dang clia mdt méi truomg dan hoi
ndo ca, vi vay n6 truyén duoc ca trong chin khong.

Anh  séng kha kién dung dé chi céc bic xa dién tir ¢6 budc séng nim trong viing
quang phé nhin thiy dugc bing mit thudmg (tirc 1a tir khoing 400 nm dén 700 nm).

"Anh séng lanh" 12 4nh séng c6 budc song tdp trung gan ving quang phé tim.
"Anh sdng néng" 12 4nh sdng c6 budc séng ndm gan viing do.

Anh sing c6 quang phd trai déu tir 4o dén tim 12 4nh sdng tring, dnh sdng cd
budc séng tap trung tai viing quang phé rit hep goi la "4nh sdng don sic".
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Hinh 1.2. Phan logi S6ng dién tir
. Anh séng ty nhién hoic 4nh sing nhin thiy dugc chiém mét phan rét nho trong
phd séng dién tir.
1.1:2. Buérc séng va miu sic 4nh sing

Bo bude séng cua nhirng 4nh sang don séc khac nhau bﬁng phuong phap glau
thisa,’ ngl.rm ta thﬁ:,r mdi 4nh séng don sic ¢6 mdt bude séng hodn toin xéc dinh. Ching

han: -
@ ‘Mfth'sing mAu d6 & diu cia dai miu lién tyc cé bude séng: 0.760 pm.

. Anh{séng mau tim & cudi ciia dai mau lién tuc c6 budc séng: 0.400 pm
e dug
séng vang do d2n hoi natri pht ra ¢6 buéc séng: 0.589 um,



Chuong 1: Cdc kién thirc co bdn

Nhu vdy, dnh sidng don sﬁc la 4nh sang c6 mdt budc séng xdc dinh. Mau g
v6i dnh séng d6 goi 1a mau don séc hay mau quang phé.

Thyc ra, nhitng 4nh sdng don sic c6 budce séng lin can nhau thi gin nhu c6
cﬁng m@t mau. Vi vdy, ngudi ta da phan dinh ra trong quang phd lién tuc nhimg ving
mau khic nhau:

* Ving d6 c6 budc séng tir: 0,64 pum => 0.76 pm

* Ving da cam va vang c6 budc séng tir: 0,580 pm > 0.640 um (Ving da cam
va Vang vang)

* Vung luc ¢6 budc s6ng tir: 0,495 pm -> 0.580 um

® Vung lam - cham c6 budc séng tir: 0,440 um > 0.495 um
(Vung lam - cham)

¢ Ving tim ¢6 budc s6ng tir: 0,400 um - 0.440 pm

Ngoai cic mau don séc, con c6 cic mau khong don sic, 12 hdn hop cia nhidu
mau don sic véi nhirng ti 16 khic nhau.
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Hinh 1.3. mau sdc va buéc séng ciia dnh sdng

1. Tia hong ngoai

Tia héng ngoai 13 nhirng birc xa khéng nhin thiy dugc c6 budc séng 16n hon
budc séng ciia 4nh sang do: 0.75 pm. Tia hdng ngoai c6 ban chét 1a song dién tir. Tia
héng ngoai do cdc vit bj nung néng phét ra.

Vit ¢6 nhiét do thip chi phat ra duge cic tia héng ngoai. Ching han nhu thin
thé ngudi & nhiét 4§ 37° C chi pht ra céc tia héng ngoai trong d6 manh nhét 12 c4c tia
c6 budc séng & viing: 9 um.
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_+ Vat c6 nhi¢t ) 500° C bit dau phdt ra 4nh sang mau d6 i nhung manh nhat
van 12 cdc tia hong ngoai & vung budce séng 3.7 pm

Trong 4nh séng mit troi, khoang 50% ning lugng ciia chim séng thude vé cic
tia héng ngoai. Ngudn phit tia hdng ngoai thuong diing 12 cdc béng dén c6 diy téc
bing vonfram néng séng céng suit tir 250W dén 1000W. Nhiét do day téc béng dén
d6 vao khoang 2000° C.

Téac dung ndi bat nhét cia tia hf'mg ngoai la téc dung nhiét. Ngoai ra, tia hf'mg
ngoai cling ¢6 tac dung 1én médt loai kinh anh dic biét go1 1a kinh anh hnng ngoai. Neu
chup anh cac dam mﬁy bang kinh anh héng ngoai thi anh cdc ddm may s& ndi 1én rit rd
rét. D6 12 cdc ddm may chira hoi nudc it hay nhiéu s& hép thu céc tia hdng ngoai yéu
hay manh rét khéc nhau.

Ung dung quan trong nhat cha cic tia hung ngoai la ding dé say hoic sudi. Trong
cong nghiép, ngudi ta ding tia héng ngoai dé say kho cac san phim son (nhur vo 6t8, vo ti
lanh v.v...) hoidc cdc hoa qua nhu chudi, nho v.v... Trong y hoc, ngudi ta ding d2n hong
ngoai dé sudi 4m ngoai da cho méu luu théng duge tét.

2. Tia tir ngoai

Tia tir ngoai 13 nhitng birc xa khéng nhin thiy dugc, c6 bude séng ngin hon
budc song cua anh sdng tim 0.40 pm.

Tia tlr ngoai c6 ban chat 1a s6ng dién .

Mat Troi 12 mdt ngudn phit tia tr ngoai rit manh. Khoang 9% céng suit cua
chum anh sdng mat troi thudge vé céc tia tr ngoai. Cac ho quang dién ciing 1a nhirng
nguon phét tia tr ngoai manh. Trong cdc bénh vién va phong thi nghiém, ngudi ta
ding cdc d&n thuy ngin 1am ngudn phit cic tia tir ngoai. Ngoai ra, nhirng vt nung
néng trén 3000° C ciling phat ra tia tir ngoai rat manh.

Tia ur ngoai bi thuy tinh, nudec v.v.. hap thu rit manh. Thach anh gan nhu
trong subt ddi vai c4c tia tir ngoai ¢6 budc Sl&ng ndm trong ving tir 0,18 pm = 0,4 um
(goi 12 viing tir ngoai gan).

Tia tir ngoai ¢6 tdc dung rit manh 18n kinh anh. N6 c6 thé 1am cho mét s chat
phét quang. N6 ¢6 tdc dung idn hod khong khi. Ngoai ra, né con ¢6 tic dung gay ra
m¢t sO phan img quang ho4, phan ing quang hgp v.v...

Tia tr ngoai c6 mot sb tic dung sinh hoc.

Trong cong nghi¢p, ngudi ta sir dung tia tir ngoai dé phét hién cdc vét nirt nho,
vét xudc trén bé mit cic sdn pham tién. Mubn vay, ngudi ta xoa trén bé mit san pham
mdt 16p bt phat quang rat min. Bt s& chui vao cic khe nut, vét xudc. Khi dua san
pham vao chiim tir ngoai, céc vét d6 sé& sing 1én.

Trong y hoc, ngudi ta ding tia tir ngoai dé chira bénh cdi xwong.
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3. TiaX

Nam 1895, nha ba{: hoc Rcm -ghen (Roentgen) ngudi Dic, nhin tha},' rﬁng khi
cho dong tia catdt trong ong tia catdt dap vio mot miéng kim loai ¢6 nguyén tr lugng
I6n nhu bach kim hodc vonfram thi tir 46 sé& phat ra mét buc xa khong nhin 1:ha:-,r ducrc
Birc xa nay di xuyén qua thanh thuy tinh ra ngoai va c6 thé 1am phit quang mdt sb
chit hoic 1am den phim anh. Ngudi ta goi birc xa nay 12 tia X.

Khi méi dugce phat hién, ngudi ta twdong 14m tia X 12 mét dong hat nao d6. Tuy
nhién, khi cho tia X di qua dién truong va tir trudng manh thi né khéng bj léch dudng.
Nhu vay, tia X khong mang di¢n. Tia X 12 mdt loai séng dién tir c¢6 budc song ngin
hon budc séng cua tia tr ngoai. Buéc séng cia tia X ndm trong khoang tir
10—12 5 10—8m (tia X mém).

Tia X c6 nhimng tinh chét va céng dung sau:

- Tinh chéit ndi bét cua tia X 12 kha n&ng dam xuyén N6 truyén qua dugc nhiing
vit chin sng thong thudng nhu gidy, bia, g6. N6 di qua kim loai khé khin hon.
Kim loai ¢6 khéi lugng riéng cang 1on thi kha néng can tia X cta n6 cang manh.
Chﬁng han, tia X xuyén qua dé dang mét tim nhom day vai cm, nhung lai bi 16p
chi day vai mm can lai. Vi vdy, chi dugc ding 1am céc man chin bao vc trong
k¥ thuit Ronghen.

- Nho kha niang dam xuyen manh ma tia X dugc ding trong y hoc de chiéu
di¢n, chup di¢n, trong cong nghiép dé do cédc 16 héng, khuyét tit nim bén
trong c&c san pham dic.

- Tia X ¢6 tc dung rdt manh lén kinh anh, nén né dugc diing dé chyp dién.

- Tia X ¢6 téc dung 1am phét quang mdt sb chit. Man huynh quang diing trong
viéc chiéu dién 12 man c6 phu mot 1op platinocyanua bary. Lép nay phit quang
mau xanh luc dudi tic dung cua tia X.

- Tia X c6 kha néng ion hod cic chit khi. Nguoi ta lgi dung dic diém nay dé 1am
cdc miy do liéu lugng tia X.

- Tia X ¢6 tac dyng sinh 1y. N6 ¢6 thé huy hoai té bao, giét vi khudn. Vi thé tia X
ding dé chira nhirng ung thu ndng, gan ngoai da.
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Hinh 1.4. Ung dung séng dién tic.

1.1.3. Céc hién twgng quang hinh hege

Anh sdng néi riéng, cic birc xa dién tir n6i chung dit & bit ky tin sb nao déu c6 téc
do truyén nhu nhau trong méi trudong chin khong: 299 792,5 km/s = 300 000 km/s.

Tuy nhién, & trong mdi truomg khéc tdc dé truyén anh sang sé thay dbi.
e MO6i trudmg chin khéng va khéng khi: 300 000 km/s
e M&bi trudng nudc: 225 000 km/s
® Thuy tinh: 200 000 km/s

10



Chuong 1: Cdc kién thirc co ban

1. Hién twgmg khiic xa 4nh sing

1P Cour wn e CLP CaNNa Irse Conn CAN De &8 when
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Hinh 1.5. Hién twong khiic xa dnh sdng

Khiic xa thuomg ding dé chi hi¢n tugng anh sing d6i huéng khi di qua mit phan
céch giita hai méi trudmg c6 chiét suat khic nhau. M¢ rong ra, diy 1a hién tuong doi
huéng dudmg di cta bire xa dién tir, khi lan truyén trong méi truong khong ddng nhét.

2. Hién trgng tan sic

Hinh 1.6. Hién twgng tdn sdc

Anh sing tréng 1a tfmg hop cua rat nh:éu tia sdng, mdi tia sing tuong g véi
cic dj dai séng di¢n tir khic nhau va ¢6 mau sic khdc nhau. Tia sdng c6 séng. dién tu
ngin cang dé bj khic xa. Nhu véy c6 nghia 12 4nh sdng xanh dé bj khiic xa hon so véi
dnh sang do.

Lang kinh la mét dung cu quang hoc, sur dung dc khic xa, phan xa va tén xa
4nh sing sang cdc miu quang phé (nhu maiu sic cla cau vong). Lang kinh thudmg
dugc lam theo dang kim ty thap ding, ¢6 ddy 14 hinh tam gidc.

11
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Tia sing di tr mét méi trudng (nhu moi truomg khong khi) sang mdt moi
truomg khdc (nhu thuy tinh trong lang kinh), n6 s& bi chdm lai, va giong nhu két qua,
né s€ hodc bi cong (khiic xa) hodc bi phan xa hodic dong thoi xay ra ca hai hién tuong
trén. G6¢ ma tia sing hop véi truc thing géc tai diém ma tia sing di vao trong ling
kinh dugc goi 1a géc téi, va goc taora & déu bén kia, qua quai trinh khic xa dugc goi la
g6c 16. Tuong tur, tia sang di vao trong lang kinh dugc goi la tia to1 va tia sng di ra
ngoai lang kinh dugc goi la tia 16.

Céc lang kinh phan xa dugc sir dung dé phan xa 4nh séng, vi du nhu céc éng nhom,
nho hién tuong phan xa toan phén, chiing d& dang duoc sir dung hon cic guong. Cac lang
kinh t4n sic dugc sir dung dé chia 4nh sang thanh cic thanh phin quang phd mau, béi vi do
khiic xa cua chiing phy thugc vao budc séng cia tia sdng (hién tugng tin sﬁc] khi mt tia
séng trang di vao trong lang kinh, né c6 mét géc t6i x4c dinh, trdi qua qud trinh khic xa, va
phan xa bén trong lang kinh, din dén viéc tia sdng bj bé cong, hay gap khic, va vi vay,
mau sic cia tia sang 16 s& khic nhau. Anh sdng mau xanh ¢6 bude séng nho hon dnh séng
mau do6 va vi vdy né cong hon so véi 4nh sdng mau d6. Ciing c6 loai ldng kinh phén cyc,
né ¢6 thé chia 4nh séng thanh céc thanh phin phin cuc khéc nhau.

1.1.4. Ludng tinh séng hat cia anh siang
Nguyén tir gbm:
Hat nhan (dién tich + Z) gém:
e Proton (p), m, = 1,672. 10 kg, tich dién duong + 1,602. 10" C.
e Notron(n), m, = 1,675. 10" kg, khéng mang dién .
Hat nhén cua cdc nguyén t6 déu bén (trir cic nguyén té phéng xa).
Electron(e) ,m, = 9,1. 10! kg , tich dién am - 1,602. 10" C.
Trong bang hé théng tuin hoan (HTTH), s6 TT nguyén t6 = dién tich hat nhan = s e.
1. Hién twgng quang dién
Anh sdng 12 mét séng dién tir lan truyén trong chin khéng véi vén téc ¢ =
3.10%my/s, duge dic trung bing budce séng A hay tan sé dao déng v = c/A

Thuyét séng ctia dnh séng gidi thich dugc nhing hién tugng lién quan véi sy
truyén song nhu giao thoa va nhiéu xa nhung khong giai thich dugc nhitng dir kién
thuc nghiém vé sir hip thu va sy phit ra 4nh sang khi di qua méi trudmg vt chat.

Nam 1900, M.Planck dua ra gia thuyét: “ Nang lugng cla anh sang khong c6
tinh chat lién tuc ma bao gom tirng lugng riéng bi¢t nhé nhét goi 14 lugng tr. Mot
lwgng tr ciia dnh sdng (photon) ¢6 nidng lugng 1a E = hv

Trong d6
* E la ning lugng cia photon
e v:tinso buc xa
¢ h=6,626.10" Js - hing sé Planck.

12
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Nzm 1905, Einstein da dya vio thuyét lugng tir da giai thich thoa diang hi¢n
tugng quang dmnﬁién chat cia hién twong quang dién 12 cdc kim loai kiém trong
chan khéng Khi-dr;khi bi chiéu séng s& phat ra céc electron; nang lugng cua céc
e]ectmn d6 khdng phu thudc vao cudng d¢ cua dnh sing chiéu vio ma phu thudc vio
tin s6 4nh sang.

Einstein cho réng khi duge chiéu téi bé mit kim loai, moi 'phumn V@i nang
lwgng hv s& truyén ning luong cho kim loai. Mgt phan nang lugng E, dugc dung dé
lam bét electron ra khoi nguyén tr kim loai va phan con lai s€ trér thanh dong ning cua
electron.

I hv=E, +lrrr:*'r2
' 2

Nhirng birc Xa c¢6 tin sd bé hon tan s giéi han s& khong gy ra hién wong
quang dién.

Str dung cong thirc trén ta c6 thé tinh dugc vén tdc cia electron bét ra trong
hi¢n tugng quang dién.

2. M6 hinh nguyén tir Bohr

_Trong nguyén t, moi electron quay xung quanh nhéan chi theo nhitng quy dao
tron dong tam c6 ban kinh xéc dinh.

Mﬁi quy dao Ung v&i mdt mirc ndng lugng xdc dinh cua electron. Quy dao gan
nhin nhat ing véi mire ndng lugng thap nhat, quf dao cang xa nhin @ng voi mirc ning
lugng cang cao.

Khi e chuyén tir quy dao nay sang quy dao khéc thi xay ra sy hép thy hodc giai
phéng ning lugng. Khi e chuyén tir qui dao c6 mirc nang lugng thap sang mic nang
lzgng cao hon thi né hip thu néng lugng. Khi electron chuyén tir mot mirc ning lugng
cao sang muc ning lugng thap hon sé xay ra su phat xa ndng lugng. Ning lugng cua
birc xa hip thu hoic giai phéng 1a

ﬁE=El-—En=hv=h.-:':

Electron ton tai & cdc mirc ning lugng riéng biét trong mét nguyen tr. Cic
mirc ning lugng cé thé hiéu 1 twong ung voi cdc quy dao riéng biét cua electron
xung quanh hat nhan. Electron & bén ngoai s& ¢c6 mirc ning lugng cao hon nhirng
electron ¢ phia trong. Khi ¢6 sy tic dong vat 1y hay héa hoc tir bén ngoai, cdc hat
electron ndy ciing c6 thé nhay tir mirc ning lugng thip 1én mic ning lugng cao hay
nguge lai. Cic qud trinh nay c6 thé tao ra hay hédp thu cic photon. Tap hep céc
photon nay tao ra anh sang.

13
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1.7. Minh hoa twong trung 1 photon

Budc séng (mau sic) cla tia sang phu thudc vao su chénh léch ndng lugng giira
cac murc.
3. Luwdmg tinh song hat cia cic hat vi md
M6 hinh trén déu khéng giai thich dugc 1 sb vén dé thuc nghiém dat ra.
Nguyén nhén la do:
- Khéng dé cap dén tinh chét séng cua electron

- Do d6 coi qu¥ dao chuyén dong ctia electron trong nguyén tir 12 quy dao tron c6
ban kinh xdc dinh.

Nam 1924, nha vat 1y hoc ngudi Phép Louis De Broglie da dua ra gia thuyel
Moi hat vat chét chuyen dong déu c6 thé coi 1a qud trinh séng duge dic trung bang
budc séng | va tuin theo hé thirc

} . h
/L:—-—
— . mv

Trong do
e m - Khéi lugng cua hat, kg
* v - Vin téc chuyén dong ciia hat , m/s
e h- Hing s6 Planck, h = 6,63.10%" J.s
Déi véi hat vi mo: m kh4 16n (h = const) = A kh4 nhé -> tinh chit s6ng c6 thé
bo qua.
Déi véi hat vi md: m nhé (h = const) > A kha 16n -> khéng thé bo qua tinh
chét séng.

14



Chuong 1: Cdc kién thirc co bén

Vi du: Mot hat ¢6 khdi lugng m = 0,3 kg, vén téc chuyén dong V = 30m/s thi A cuia hat 137

Giai:
Ap dung hé thie Louis De Broglie
Jo
A= 66310 o 107 m
mv 0,3.30

A ctia hat v6 ciing nhé nén bo qua tinh chit séng cua hat.
4. Nguyén Iy bit dinh Heisenberg

Khéong thé xac dinh dong thoi chinh xdc ca toa dé va van tdc cua hat, do dé
khong thé vé& digc chinh x4c quy dao chuyén dong cia hat.

¥
AX. Avx > —
i

Day la hé thirc bat dinh Heisenberg
Trong do6:
* /ix D{ bét dinh (sai s6) vé toa dd theo phuong x
e /v, D0 bat dinh (sai s6) vé vin tdc theo phuong x

Néu X cimg nho thi /\v, cang lén, nghia do bat dinh vé toa do cang nho thi do

bt dinh ve van toc cang 1ém. Tir ddy rdt ra mot két ludn quan trong 13 khong thé dung
co h-;}c cd dién dé mo ta mdét cich chinh xdc quv dao chuyﬂn dong caa hat vi md nhu
thuyét cia Bohr ma phai sir dung moét mon khoa hoc méi la co hoc lugng .

1.1.5. Anh séng laser

Laser la tén viét tit ctia cum tir Light Amplification by Stimulated Emission of
Radiation ¢6 nghia la "khuéch dai 4nh sang bang phit xa kich thich” hoic "khuéch dai
4nh séng béng birc xa cudng birc".

1. Tinh chit

_Trong thuc té, laser 12 su tao ra mot chum hat photon dugce phit xa théa man
céc diéu kién sau diy:

o Tét ca céc photon phit ra déu ¢6 cung budc séng gidng nhau (1a goi day la su
don sic).

e Tét ca cic photon déu c6 cung pha dao dong. Néi cédch khéc la cdc photon phai
dugc tao ra vio cling mét thoi diém nhu nhau.

e Tit ca cdc photon déu cung phan cye theo mét phuong.
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Chirong 1: Cdc kién thitc co ban

2. Sur khéc nhau giira 4nh sdng thwong va dnh sdng laser

Anh sang laser gom nhiéu photon ciing mdt tan sb, dung pha va bay gan nhu
song song v&i nhau, nén ¢6 cuong dd rit cao va chiéu dai déng pha cua chim séng
16m. Tia laser thong dung c6 thé ¢6 chiéu dai dong pha c& vai chuc cm . Céc tinh chat
nay rat quy cho nhiéu tg dung thyc nghiém.

1.2. Bin chit ciia sy nhin thiy

Chiing ta nhin tha}' dugc moi vat xung quanh la do ngudn sdng chiéu vao vit
d6 réi phan xa vao mit ta, nén ta thay dugc vt do.

Céic dao dong cia dién trudng trong anh sing tic dong manh dén cac té bao
cam thu 4nh sing trong mat nguol.

1.2.1. Ciu tao cia miit

Mit gmng nhu mdt may anh. N6 c6 chirc ndng tao ra mét anh that, nho hon vat,
trén mt 16p t€ bao nhéy vdi dnh sing, dé tir d6 tao ra nhirng tin hi¢u than kinh, dua
1én ndo. Tuy nhién hé théng quang hoc cua miit phirc tap hon hé théng quang hoc cua
mdy anh rat nhiéu.

B§ phén chinh ciia mét 1a mot thau kinh hdi ty, trong sudt, mém, gc;u 1a thuy
tinh thé. D6 cong cta hai mat thuy tinh thé c6 thé thay déi duge nho sir co gidn cla co
dd no.

Thé thuy bnh MaAng cumng

/ 4 e Mang mach

Long den

L6 dang I

Dich thuy tinh

mar

" Hinh 1.8. So dd cdu tao ciia mdt
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Churong 1: Cdc kién thirc co ban

Ping trude thuy tinh thé 1a mot chét long trong sudt, ¢6 chiét suat n = 1 333 goi
la thuy dich.

Ding sau thuy tinh thé ciing 12 mdt chit 16ng trong sudt khéc, c6 chiét sut n =
1,333, goi la dich thuy tinh.

M3t ngoai cing ciia mat 12 mdt mang mong trong sudt, cimg nhu sirng, goi 1a
gidc mac.

Thanh trong ciia mit, phan ddi dién vai thuy tinh thé‘, goi la vong mac. N6 dong
vai trd nhur mot man anh, tai d6 c¢6 cic t€ bao nhay sing, nim & dau cic diy thin kinh
thi giac.

Trén vong mac, ¢6 mdt ving nhd mau vang, rat nhay voi 4nh sang, nim gan
giao diém V ciia truc chinh ctia mit véi vong mac. Viing nay goi 12 diém vang.

Duéi diém vang mot chit ¢6 diém ma M 12 diém hoan toan khong nhay sédng,
vi tai d6 céc day than kinh phan nhdnh va khéng c6 dau day than kinh thi gidc.

Sat mit trude cua thuy tinh t_he c6 mdt mang khéng trong sudt, mau den (hoic
xanh hay nau) goi 1A mang moéng mit (hay long den).

Giira ming méng mit ¢6 mét 16 tron nho g0i 1a con nguoi. Tuy theo cudng d¢
cua chum 4nh séng t61 ma dudmg kinh cia con nguoi s& tr dong thay déi, dé diéu
chinh chum sang chiéu vao vong mac. O ngoai ning, con nguoi thu nho lai; trong
phong téi, né mé rong ra.

Mt dic diém rét quan trong vé mit cdu tao cta mit 13 do cong (do dé tiéu cy
cia thuy tinh thé c6 thé thay déi dugc). Trong khi dé6, khoang cich tr quang tim cua
thuy tinh thé dén vong mac (d’ = OV) lai luén ludn khéng ddi (d’ =2 ,2cm).

Vong mac ngudi duge chia lam 2 16p (xét xié mit chic ning) gbm 16p té bao
cam nhdn dnh sdng va 1op t€ bao dan truyén xung than kinh.

Vé té bao hoc, vong mac ngudi chi ¢6 2 loai té bao: té bao gdy va té bao nén.

180,000 T T T T T T T
Blind spot —_C
PP - Rods
E - . . *u
E 135,000 - SR . -
E s v Y ..
E ,"' P 1 (Y
g - 'j H *
- i " s, 4
s 90,000 / H '
- Il ] |' 1 -
B ’ i ' .
| . H "
/ | i -
g sl " >
(L) 1y
e 1
i ¥
I T ! 1 1
&a* [ 40° 20 " 20" 40 &0t -

Degrees from visusl axis (cenler of foves)

Hinh 1.9. Phan bé cdc té baa aue vi té bao-réntrone vong mac



Chuwong 1: Cdc kién thirc co ban

Té bao gdy c6 chirc nang xéc dinh vé céu tric, hinh thé vét , nhirg hinh anh
trong toi.

e (6 tir 75-150 triéu

e Rit nhay cam v6i 4nh sdng

e Cam nhan trén dai rong

e Anh sang ban ngay va dém

e Cung cip kha nang nhin dém

e Cam nhén d¢ chéi (cuong do sédng)

e Do phén giai cao

8 T T T Y T T
7TH

>

=
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'.._-. RODS

Z sl
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= CONES

= >

o

c 2

g .|
o ~ 1 1 1 1 1

350 400 500 600 700 800

WAVELENGTH (nm)
Hinh 1.10. P$ nhay sdng cua té bao que va té bao nén

Té bao nén c6 chirc nang xéc dinh rd vé mé’u sic, do sic nét. Trong d6, té bao
n6n lai dugc phén thanh 3 loai, nhin cdm mau sic anh sing tuong Ung véi 3 vung
quang pho khac nhau

e Cotr6-7tricu

e Tip trung chu yéu tai diém vang tai trung tAm véng mac
e (Cam nhan trén dai hep

e Do phan giai thap

e (6 3 loai té bao nén cam nhén céc tin sé cam nhian mau sic 460 nm
(xanh lam), 575 nm (xanh luc), 625 nm (do)

e Chi ¢6 kha nang nhin ban ngéy.
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Chiromg 1: Cdc kién thitc co ban

C6 3 loai té bao nén cam nhin 3 viing quang phd khdc nhau (tirc ba mau sic
khédc nhau). Su két hop ciing lic 3 tin hiéu tir 3 loai té ‘bao ndy tao nén nhilng cam gidc
mau sic.

Té bao cam gidc mau do va mau luc c6 phd hap thu rit gan nhau, do viy mat
ngudi phan biét dugc rat nhiéu mau nim gitta mau dé va lyc (mau vang, mau da cam,
xanh nén chudi, ...).

Té bao cam giéc mau luc va mau lam c6 phd hip thu ndm xa nhau, nén mat
ngudi phin biét vé cdc mau xanh khong tét.

Dé tao ra hinh ar}h mau trén man hinh, ngudi ta cling sir dung 3 loai dén phdt
sdng & 3 ving quang pho nhay cam cia ngudi.

445m S3en 55

-]
( pritrary ysits)

400 0 1] &0 #E0 TO0 b

i

Bl il
Purpls

[:
!lut.ﬂn

Py

Hinh 1.11. Cdc té bao nén hdp thu cdc phé Sif2) ¢6 dinh tai cdc budce song

1.2.2. Cdc thuc tinh mo td mau sic
Céc mau dugc phan biét dya theo cic thugce tinh: d¢ sing, sic do, va do bio hoa mau
e Do sang: dac trung cho d§ roi cam nhén
¢ Dic trung mau (Chrominance)
o Sic d6 (Hue)

= La thudc tinh lién quan téi budc séng chi yéu trong hdn hop cac bude
song dnh sang.

* Pic trung cho mau séc chi dao duge ngudi quan sit cam nhan.
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Chuong 1: Cdc kién thirc co ban

o Do bao hoa (Saturation)

*  Dic trung cho do thudn khiét tuong ddi

*  Phu thudc vao do rong cua phd dnhsing

* Thé hién lugng mau tring dugc tron véi sic do
o Hue va do bdo hoa goi 1a dic trung mau (chromaticity)

0,0,1}

Blue Cyan
I
I
L
Magenta : T White
|
, 5
I
(I
| .
.'Gray scale 0.1.0
Black | Urayscae @10 .
e Green
5 ”
(1.0,0) L.”
Red Yellow
R

24-bit RGB color cube RGB safe color cube
Hinh 1.12. St biéu dién mau sdc

Hau hét mit cua céc' sinh vat nhay cam véi buc xa dién tir c6 budc séng nim
trong khoang tir 300 nm dén 1200 nm. Khoang budc séng nay trang khép véi vung
phét xa ¢6 cuong do manh nhat cua Mat Troi.

Cic loai vt trén Trdi DAt tién hod dé thu nhan viing birc xa tw nhién manh nhat
dem lai l¢1i thé sinh ton cho ching.
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Chueong 1: Cdc kién thiec co ban
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Hinh 1.13. Su cam nhdn sai do twong phan va hinh ddng kich thiede cua méit

1.3. Géc khéi
1.3.1. Khéi niém géc khdi

Hinh 1.14. Géc khoi

Don vi do géc khéi 12 géc khéi truong tai tdm cua mot hinh cdu ¢6 ban kinh r
theo mdt phan trén bé mit cia hinh cdu cé dién tich r2. Nhu vay ta ¢6 4m Steradian
trong hinh céu.

1.3.2. Géc trong vit va niing suit phan li cia mit

Goéc trong viat AB c6 dang mét doan lhfmg didt vudng géc voi truc chinh cia
mit, 13 géc tao béi hai tia sang di tir hai ddu A va B cua vat qua quang tdm O ctia mit.

Muén phan biét dgc hai diém A va B thi khong nhimg hai diém d6 phai nim
trong gidi han nhin ré ciia mét, ma géc trong doan AB phai di 1on. Thyc vay, khi doan
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