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1. COSO LY THUYET
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~Pho hap thu hong ngoai 14 phd dao dong - quay vi khi

hap thu bic xa hong ngoai thi ca chuyén dong dao dong

va chuyén dong quay déu bi kich thich. Buc xa hong

ngoai c6 do dai song tir 0,8 dén 1000um va chia thanh

ba vung:

1. Can hong ngoai (near infrared): A = 0,8 — 2,5 um
(12500 - 4000 cm-Y)

2. Trung hong ngoai (medium infrared): A = 2,5 — 25 um
(4000 - 400 cm™Y)

3. Vién hong ngoai (far infrared): & = 25 — 1000 um (400
- 10 cmY)
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Pho hong ngoai (pho dao dong — quay)
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~—  Dao déng ciia phan tir 2 nguyén tir

o—0

“©-0

Khi kéo dan AB s& xuat hién 1 luc F kéo AB vé vi tri can bang;
F =—kAr

G 1 /k
Tan sO dao dong riénqg: |V =
ong g o

m,m,
m +m,

Trong d6: k- hangs6 lyc; m=
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- __Mhrc nang lwgng dao dong-evia-phan tir 2 nguyen tu
Khi cac dao dong tir thuc hién dao dong, dudi tac dung cia luc hoi
phuc F thi no s€ c0 thé nang E:

dE
F=——"T=—KAr =—k(r—r
- (-1
1 2 e
Suy ra: ErZEk(r_ro) +E, & Co hoc co dién

% Theo co hoc lugng tir, nang lugng toan phan E chi c6 thé nhan
mot day cac gia tri gian doan:

1
E = hV(n+§j < Co hoc luong tu

Trong do: E, - thé nang cua h¢ ing vo1 mot su chuyén dich Ar
E, - thé ndng cuia hé€ Gng v&i vi tri can bang (r = r,)
n - s6 luong tir dao dong (n=10,1,2,3...).
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/Dﬁlg cong thé nang va cac mirc nang lrong dao dong
cua phan tw 2 nguyén ti

E A EA

hn-\

IEN

P

o~

N

Kol wnamsl s — Eo

b<
o
B i —

-
E-
B

-

[—]
i

Dao dong diéu hoa Dao dong khéng diéu hoa

1 1
E:hv(n+%j E=hv(n+5)—Ahv(n+E)2
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Diéu kién hap thu birc xa hong ngoai:

—

1. Phan tir c6 sy thay doi momen ludng cuc dién khi dao
dong.
= Theo qui tac ndy, cac phan tir c6 2 nguyén tir giong
nhau ko cho hiéu tmg pho dao dong.

2. An=+1 (chi dung véi dao dong dieu hoa, vdi dao dong
phi diéu hoa An c0 thé 1a 2, 3).

3. Mot phan ti hap thu buc xa hong ngoai chi khi nao
tan sO dao dong tu nhién cua mot phan phan tur (tie 1a
cac nguyeén tir hay cac nhom nguyeén tir tao thanh phan
tr d6) dao dong cung tan so cua bic xa tdi.
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~—— Dao déng chﬁéu nguyen tw

dao dong dao dong giao dong bien dang kieu
co gian doi xumg co gian bar doi xumg car kéo (trong mar phang)

> Dao dong co gidn: co su thay doi do dai lién keét gitra cac nguyén
tur.
> Dao ddng bién dang: 0 su thay doi goc gitta cac lién két. Dao
dong bi€n dang cling go1 1a dao dong uon.
Phan t&r c6 N nguyén tir khong thang hang co6 (3N-6) dao
dong chuan va pho dao dong cua phan tir dé6 co (3N-6) dam pho
co ban.
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- Phé quay phan tir 2 nguyén tir s
r
< DI = 6
122
0 j=
ml O m2 ‘1 =3
. .l. 123
I't Iy 1=0
Quay tir cirng Cac murc nang luong quay
: h?
Nang luong chuyén dong quay: |E; = -~ j(j+1)
T

Trong @6 : | — momen quan tinh
J — s0 lwong tir quay, j=0,1,2,...

-
I h 848
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2. MAY QUANG PHO HONG NGOAI
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1. Nguénsang: = e .
Nguon phat xa Pén soi dot Thanh nén ZrO,, | Thanh cacbon-silic
vonfram ThO.,,...
Mién pho Hong ngoai gan, Hong ngoai gan va | Hong ngoai gan va
(cm?) mién nhin thay trung binh trung binh
(2500-5000) (400-5000) (300-5000)

2. B don siic:

- VUng hong ngoai gan: dung lang kinh, cach tir thach anh.

- Vlng hong ngoai trung binh va xa: ding tinh thé NaCl (muoi
mo) cho vung 4000 - 650cm lang kinh KBr dung ¢ vung 400
cm va lang kinh Csl thich hop cho ving 270cm-.

- Cé&c may pho hong ngoai thé hé méi duoc ché tao theo kiéu bién
doi Fourier (Fourier Transformation Infrared Spectrometer-FTIR
Spectrometer). Trong cac may nay, nguoi ta dung bo giao thoa
(giao thoa ké&) Michelson thay cho b tao don sac.
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3. Cuvetdung mau: e —
A, um v, cml
NaCl 0,25-17 40000 — 590
KBr 0,25-25 40000 — 400
KCI 0,30 - 20 33000 — 500
Polyetylen |16-300  |625— 33
4. Detector:

a. Detector nhiét: dua trén hiéu tng nhiét do birc xa hong ngoai gay ra, c6 thé
phan hoi d6i voi moi tan so;
- Uu diém: c6 thé dung duoc trong mot ving pho rong, bao gom ca ving
tréng thay 1an ving hong ngoai va van hanh & nhiét do phong.
- Nhuoc diém: thoi gian phan hoi cham va do nhay thap .

b. Detector photon: dua trén su twong tac giira photon ti va mot loai ban dan. --
- Uu diém: d6 nhay cao va thoi gian phan hoi nhanh .
- Nhuoc diém: & nhiét d6 phong, cac detecto ndy chi lam viéc duge trong mot
viing pho hep, thudng gidi han trong ving hong ngoai gan. Mubén mé rong
vung lam viéc phai lam lanh séu (vi du giir trong nito 10ng).
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Phan-tich dinh lugng theo phuong phap-pho hong ngoai dua vao
~ dinh luat co ban ctia Lambert — Beer:

i |g('|—0)i —¢,Cl

XAac dinh d6 hap thy A: phuong phap dudng chuéan; phuong phap

duong nén.

Han ché ciia phwong phap phé hong ngoai:

- Cuvet dung mau thuong 1am bang NaCl, KBr rat mém, dé bi
bién dang. Cuvet cling c0 thé bi tdc dong hoa hoc cua dung moi.

- Do hiéu tng lién hop cua cac phan tir chat hoa tan c6 thé dan dén
su thay doi tan s6 hap thu, hinh dang, cuong do hap thu.

- May quang pho hong ngoai khong du do phan giai can thiét nén
khong du kha niang do dugce nhitng dam pho c6 tan so rat hep.

- Chi riéng pho hong ngoai thi doi khi chua thé biét d6 1a chat
nguyén chat hay chat hon hop vi c6 trudng hop 2 chat ¢ pho
hong ngoai giong nhau.
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3. PHUONG PHAP PHO HONG NGOAI FOURIER
(FTIR)
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Giao thoa ké Michel

1 Miroir mobile

Miroir fixe

Source
lumineuse

Trajet A
sesm—

Trajet B
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Uu diém cta may hong ngoai bién doi Fourier:

- Viéc sir dung giao thoa ké cho phép khe sang
rong hon nén cudng dod birc xa vao detector s¢
16n hon.

- Cac budc song duogc xac dinh chinh xac (d6

phan giai cao).
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- Anh sang can hong ngoai chi ¢6 thé truyén sdu 1-2 cm vao co thé >
chup anh can hong ngoai trong qua trinh phau thuat, chup anh cac khoi
u.

- May “infrascanner” (may chup anh n3o0) tmg dung cdng nghé tia hong
ngoai ngan vO hai, c6 thé nhin xuyén qua hop so dé phat hién huyét
khoi bén trong ndo; xay dung c4c anh vé chitc ning ctia nao.

- Hemoglobin hap thu hong ngoai rat manh ciing nhu phu thudc rat nhiéu
vao muc Oxy hod, may quang pho can hong ngoai rat nhay véi nong do
va su 0xy hoa ctua hemoglobin. Hai tham s6 nay lién quan truc tiép dén
lwu lwgng mau, dung tich mau, va toc do 6xy hoé ...~>chan doan su 130
hoa cua té bao cac co quan trong co thé (ndo, dong tinh mach...); do su
khac biét trong nong do oxygen ciia mau dé danh gia hoat dong nio.

- Po luong nong do glucose trong mau.

- May chup quang hoc tuyén v (dé phat hién ung thu v{)

- Tim ven mau.

- Chan doan bénh gidn tinh mach chan.
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THIET BI XAC PINH TINH MACH BANG KY
THUAT QUANG HOC

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

/thi hap thu ctia cia mét s6 chat co trong da va mach mau
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v' Sy hap thu anh sdng ctia tinh mach dwoc quyét dinh b&i hemoglobin,
melanin va nwédc. Hemoglobin c¢é hai loai 1a oxyhemoglobin va
deoxyhemoglobin.

v" Trong viing kha kién: hemoglobin va melanin la cic chat hap thu chinh. Dya
vao tinh chat hap thu ndy cia tinh mach c6 thé xac dinh duoc vi tri cta tinh mach
khi chiéu anh sang kha kién.

v Trong vung can hong ngoai, hemoglobin va nwéc la nhitng chat hap thu
chinh. Anh sdng héng ngoai gin 700 - 1000 nm it bi hip thu b&i cidc mo
dwdi da va c6 thé xuyén sdu t¢i mach mau trong lép mo duédi da
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. — THIET BI XAC PINHFINHMACH

BANG ANH SANG KHA KiEN

Két qud thir
nghiém trén tay
truoc va sau khi
chiéu sang

Két qua so sanh
Vi thiét bi ciia
nuoc ngoal
(Veinlite)

-
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P THIET B] XAC PINH TINH MACH
BANG KY THUAT HONG NGOAI GAN
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CCD camera: camera c6 do nhay cao véi anh sang can hong ngoai.
Kinh loc hong ngoai (Infrared filter - F. IR): chan 4nh sang kha kién,
né chi cho phép tia hong ngoai di qua cua hé thong quang hoc dén
CCD camera.
Kinh loc cuong do (Neutral density filter — ND): gidm cuong d6 anh
sang dén CCD camera, dic biét hitu dung khi chup lai hinh anh cé
thdi gian phoi sang dai dudi nguén sang manh.
Kinh phén cuc (POL): ting cuong va thém vao do tuwong phan va con
dung dé giam bot sy phan chiéu caa moi trudng xung quanh.
Thau kinh hoi tu: phéng to hinh anh cua nhiing mach mau nho nhu
mach mau ¢ vi tri ngon tay.
. Nguon sang hong ngoai gan: LED cbng suét cao 850 nm, céng suat
3W.

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

HI T ANE ,‘_s._= VA 1 —

QUA ANH SANG CAN HONG NGOAI

(A) 850nm

Tm & ban tay va co tay sir dung LED 850nm

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://engineeringcases.knovelblogs.com/wp-content/uploads/2010/12/Figure_2.jpg
http://cuuduongthancong.com
https://fb.com/tailieudientucntt

TRUGNG DAI HOC BACH KHOA — PAI HOC QUOC GIA TP.HCM

MO HINH THIET BI XAC PINH TINH MACH
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