TCVN TIEUCHUANQUOC GIA

TCVN 7870-7 : 2009
ISO 80000-7 : 2008

Xuat ban lan 1

DAI LWUONG VA BDON V| -
PHAN 7: ANH SANG

Quantities and units —
Part 7: Lights

HA NOI - 2009



TCVN 7870-7 : 2009



TCVN 7870-7 : 2009

Muc luc
Trang

oIy To T £ 1O OO 4
o7 1o (o1 (o1 SRS 5
I e 0= T TV = o 1o [ o RS 11
2 TAINBU VIBN AN ....oeeiiieeeeeeee ettt ettt ettt ettt ettt e ettt e et et e e neeae e 11
3 Tén, Ky hiGu va diNh NGNTA ... e e e e e e eeaees 11
Th MUC i U thaM KRB0 ... e e e e e e e 54



TCVN 7870-7 : 2009

L&i néi dau
TCVN 7870-7 : 2009 thay thé cho TCVN 6398-6 : 1999 (ISO 31-6 :
1992);

TCVN 7870-7 : 2009 hoan toan twong dwong véi ISO 80000-7 :
2008;

TCVN 7870-7 : 2009 do Ban ky thuat tiéu chuan quéc gia TCVN/TC
12 Pai lvong va don vij do luong bién soan, Tong cuc Tiéu chuin Do

lwdng Chét lwong dé nghi, Bo Khoa hoc va Coéng nghé cong bd.
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Loi gidi thiéu

0.0 Giéi thiéu chung

TCVN 7870-7 : 2009 do Ban Ky thuat Tiéu chuan Quéc gia vé& Pai lwong va don vi do TCVN/TC12
bién soan. Muc tiéu ctia Ban K§ thuat TCVN/TC12 1a tiéu chuan héa don vi va ky hiéu cho cac dai
lwong va don vi (ké ca ky hiéu toan hoc) dung trong linh viec khoa hoc va cdng nghé, hé sé chuyén dbi

tiéu chuan gitra cac don vi; dwa ra dinh nghia cla cac dai lwong va don vi khi can thiét.

B& TCVN 7870, ch4p nhan bd tiéu chuan ISO 80000, gdm cac phan dwdi day cé tén chung “Pai lwong
va don vi”:

—  TCVN 7870-3 : 2007 (ISO 80000-3 : 2006), Phan 3: Khang gian va thoi gian

—  TCVN 7870-4 : 2007 (ISO 80000-4 : 2006), Phan 4: Co hoc

—  TCVN 7870-5 : 2007 (ISO 80000-5 : 2007), Phan 5: Nhiét déng lwc hoc

—  TCVN 7870-8 : 2007 (ISO 80000-8 : 2007), Phan 8: Am hoc

—  TCVN 7870-7 : 2009 (ISO 80000-7 : 2008), Phan 7: Anh sang

—  TCVN 7870-11: 2009 (ISO 80000-11 : 2008), Phan 11: S6 dac trung

B6 tiéu chuén ISO 80000 con cé cac phan dwdi day cé tén chung “Quantities and units”:

—  Part 1: General

— Part 2: Mathematical signs and symbols for use in the natural sciences and technology
—  Part 9: Physical chemistry and molecular physics

—  Part 10: Atomic and nuclear physics

—  Part 12: Solid state physics

B tiéu chuan IEC 80000 gdm cac phan duéi day cé tén chung “Quantities and units”:
—  Part 6: Electromagnetism
—  Part 13: Information science and technology

—  Part 14: Telebiometrics related to human physiology

0.1 Cach sap xép cac bang

Bang cac dai lwong va don vi trong tiéu chuin nay duwoc sap xép dé cac dai lwong nam & trang bén
trai va cac don vi twong trng ndm & trang bén phai.

Tt ca cac don vi ndm gitra hai vach lién & trang bén phai thudc vé cac dai lwgng ndm gitra hai vach
lién twong &ng & trang bén trai.

Trong trwdng hop viéc danh sé muc thay ddi so véi phién ban cii TCVN 6398 (ISO 31), thi con sé trong
phién ban cii dwoc cho trong ngodc don & trang bén trai, phia dwdi con sb méi clia dai lwong do; dau

gach ngang chi ra réng muc dé khéng cé trong phién ban c.
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0.2 Bang dai lwong

Tén cac dai lwong quan trong nhét thudc linh vuwc cla tiéu chuadn nay dwoc dwa ra cung véi ky hiéu
clia chung, va trong phan I&n cac trwong hop ca dinh nghia clia ching. Cac tén goi va ky hiéu nay |a
khuyén nghi. Nhirng dinh nghia nay duwoc dwa ra chi yéu dé nhan biét cac dai lwong trong Hé dai

lwong quéc té (ISQ), liet ké & trang bén trai clia bang; khéng nhét thiét 1a dinh nghia day du.

DPé&c trwng v huwéng, vécto hay tenxo clia mét s6 dai lwong dwoc dwa ra, dac biét khi can cho dinh

nghia.

Trong phan I&n cac trwong hop, chi mét tén va mét ky hiéu dwoc dwa ra cho mét dai lwong; néu hai
hay nhiéu tén hoac hai hay nhiéu ky hiéu dwoc dwa ra cho cung mét dai lwong va khéng cé sy phan
biét dic biét nao thi ching binh ddng nhw nhau. Khi ¢6 hai loai chi¥ nghiéng (vi du $va 6 ¢ va ¢; a va
a; g va g) thi chi dung mét trong hai. Diéu d6 khdng cé nghia la loai chir kia khéng dwoc chap nhan. Noi
chung khuyén nghi réng cac ky hiéu nhu vay khéng dwoc cho nhivng nghia khac nhau. Ky hiéu trong
ngodc don la ky hiéu dw trir d& sir dung trong bdi canh cu thé khi ky hiéu chinh dwoc dung véi nghia
khac.

0.3 Bang don vi

0.3.1 Téng quat

Tén don vi clia cac dai lwong twong ng duwoc dwa ra cung véi ky hiéu qudc té va dinh nghia. Cac tén
don vi nay phu thudc vao ngén ngl nhwng ky hiéu la ky hiéu qudc té va nhw nhau & moi ngdn ngir. Vé
cac thong tin thém, xem sach gisi thiéu vé SI (xuat ban lan the 8, 2006) cia Vién can do qubc té
(Bureau International des Poids et Mesures, BIPM) va ISO 80000-1:2009.

Cac don vi dwoc sap xép nhu sau:

a) Truwdc tién la don vi nhat quan Sl. Cac don vi S| da dwoc thdng qua & Hoi nghi can do toan thé
(Conférence Générale des Poids et Mesures, CGPM). Bon vi nhat quan S| cing bdi va wéc thap phan
cla chung duoc khuyén nghi st dung; bdi va wéc thap phan dwoc hinh thanh tir cac tién té Sl ciing

dwoc khuyén nghi mac du khéng dwoc nhéc dén.

b) M6t sé don vi khéng thudc SI, 1a nhitng don vi dwoc Uy ban qubc té vé can va do (Comité
International des Poids et Mesures, CIPM) hodc Té chirc qubc té vé do lwéng phap dinh (Organisation
Internationale de Métrologie Légale, OIML) hoac ISO va IEC ch&p nhan dé s dung cung véi Sl.

Nhirng don vi nay dwoc phan cach véi cac don vi Sl va cac don vi khac bang duweng ké diet nét.

c) Cac don vi khong thudc S| dwoc CIPM chap nhan dé dung véi don vi SI thi dwoc in nhé (nhd hon

khé chir thwdng) & cot “Cac hé sb chuyén déi va chu thich”.
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d) Cac don vi khéng thudc Sl khéong dwoc khuyén nghij dung cung véi don vi Sl chi dwoc dwa ra &
phu luc trong moét sé phan cta bo tiéu chuan nay. Cac phu luc nay chi la tham khao, khéng phai la ndi

dung tiéu chuan. Ching dwoc sap xép vao hai nhom:
1) céac don vi thuéc hé CGS c6 tén riéng;
2) cac don vi dwa trén foot, pound, gidy va mét sé don vi lién quan khéac.

e) Cac don vi khong thudc Sl khac duwoc dwa ra d& tham khao, dac biét vé hé sé chuyén déi, dwoc

cho trong phu luc tham khao khac.

0.3.2 Chu thich vé don vi cta cac dai lwong c6 thr nguyén mét hay dai lwong khéng thir

nguyén

Pon vi clia dai lwong cé thir nguyén mét, con goi la dai lwong khdng thir nguyén, 1a sé mét (ki hiéu la

1). Khi biéu thj gia tri ctia dai lwong nay thi don vi 1 thworng khéng dworc viét ra mot cach twérng minh.
ViDU 1: Chi s6 khuc xa n=153x1=1,53

Khong dwoc dung cac tién td dé tao ra boi hodc wéc clia don vi nay. Cé thé dung Iu§ thira ctia 10 dé

thay cho céc tién té.
ViDU 2: Sé Reynon Re=1,32x10°

Vi géc phéng thuweng duwoc thé hién bang ty sé gitra hai do dai, con goc khdi dwoc thé hién bang ty sé
gitra hai dién tich, nén nam 1995 CGPM da qui dinh la trong Hé don vi quéc té, radian, ky hiéu la rad,
va steradian, ky hiéu la sr, la cac don vi dan xuét khéng th& nguyén. Diéu nay ngu y rang cac dai
lwong goc phang va goc khdi duwoc coi 1a dai lwong dan xuét cé thir nguyén mét. Do do, cac don vi
radian va steradian bang moét (1); ching ciing cé thé dwoc bd qua hodc cé thé dung trong biéu thirc
clia cac don vi dan xuat d& d& dang phan biét gitra cac dai lwong cé ban chat khac nhau nhung co

cung th&r nguyén.

0.4 Cong b6 vé sbé trong bo tiéu chuan nay

D4u = dwoc dung dé biéu thi “chinh xac bang”, ddu ~ dwoc dung dé biéu thi “gan bang”, con dau :=

dwoc dung dé biéu thi “theo dinh nghia la bang’.

Tri s6 clia cac dai lwong vat ly dwoc xac dinh bang thwe nghiém ludn cé do khéng dadm bao do kém
theo. Can phai chi rd do khéng ddm béo nay. Trong bd tiéu chuan nay, do I&n cta do khéng ddm bao
dwoc trinh bay nhw trong vi du dwoi day.

Vi DY: 1= 2,347 82(32) m

Trong vi du nay, I = a(b) m, tri s6 clia d6 khéng dam bao b chi ra trong ngodc don ap dung cho cac con
s6 cudi cung (va nhd nhat) cla tri sd « cGa chiéu dai /. Ky hiéu nay dwoc dung khi 5 dai dién cho do

khéng dam bao chuan (dd léch chuan wéc lwong) trong cac sb cudi cla a. Vi du bang sb trén day co

thé giai thich v&i nghia 1a wéc lwong tét nhat cla tri sb chiéu dai I (khi / dwoc tinh bang mét) la 2,347 82
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va gia tri chwa biét clia / ndm gita (2,347 82 — 0,000 32) m va (2,347 82 + 0,000 32) m véi x4c suét xac

dinh bang d6 khéng dam bao chuén 0,000 32 m va phan b xac suat chuan cla cac gia tri /.

0.5 Chu thich dic biét

0.5.1 bDailwong

Tiéu chuan nay bao gébm tap hop cac dai lwgng lién quan dén anh sang va cac blrc xa dién tr khac.
Dai lwong “blrc xa” lién quan dén blrc xa ndi chung co6 thé dwoc st dung cho toan bo dai birc xa dién
twr, trong khi dai lwong “anh sang” chi lién quan dén anh sang nhin thay dwoc.

Trong nhiéu trwdng hop, cung moét ky hiéu dwgc st dung cho ba dai lwvgng twong (rng la blrc xa, anh
sang va quang tlr, trong do chi sb dudi e dé chi nang lwong, v chi anh sang nhin thdy con p chi quang

tr, dwoc thém vao dé tranh nham lan gitra cac dai lwong néi trén.

Déi voi blre xa ion hda, xem ISO 80000-10.

Cac phong chir khac nhau dwoc st dung dé phan biét gitba chi¥ nghiéng v dung cho téc do va v diing
cho tan sb.

Mét sé dai lwong trong tiéu chuan nay cé thé dinh nghia cho anh sang don séc, nghia 1a anh sang don
tan v. Chung duwoc biéu thi bang dai lwgng quy chiéu nhw dbi sé ¢(v). Mét vi du la tdc dd cla anh sang
¢(v) trong mdi trwdng hodc chi sé khic xa trong méi trwdng n(v) = cole(v). Mot sb trong sb cac dai
lwong do 1a cac phan nhé dg cta dai lwong ¢ twong (rng v&i anh sang cé bwédc séng trong khoang [4, 4
+ dJ] chia cho dai di ctia khodng dé. Cac dai lwong nay dwoc goi la dai lwong phd va duoc biéu thi
bang chi sd dwéi L. Ching dwoc thém vao sao cho tich phan ¢ = J': g V)dv tao thanh dai lwong
chung, vi du dd trwng L (muc 7-15).

C6 thé st dung céac dai lwong quy chiéu khac ctia anh sang thay cho tan sb v nhw tn sb géc o = 2 nv,
bwdc séng A = ci/nv, bwdc séng trong chan khong Aq = ¢/ v, sb6 séng trong mai trvdng o = 1/A, sb séng
trong chan khéng ¥ =vicy = ofn = 1/kg, v.v... Vi du, chi sb khic xa cé thé dwoc cho bang n(ke = 555
nm) ~1,333. D6 trung phd L, () (muc 7-15, chu thich) cé nghia la “mat do” phd twong ng véi voi dai
lwgng tich hgp — dé trwng L (muc 7-15).

Cac dai lvgng phd twong rng véi cac dai lwgng quy chiéu khac cé lién quan, vi du

dg=g,(v)dv=g, (w) do=q (7)d7 =g, (1) di=g, (o) do

do dé

g, (v)=2nq, (0) = q (7)Icy, =q,(A) coln=q,(0) nlc,

Vi ly do lich st, trwéc kia budc séng A van thuéng duwoc st dung lam dai lwong quy chiéu 1a dai lwong

dwoc do chinh xac nhét. Theo ly thuyét thi tan sb v la dai lwong quy chiéu thich hop hon vi khéng thay
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dbi gia tri khi chum tia anh sang truyén qua méi trwérng cé chi sé khic xa n khac.

0.5.2 Don vi

Trong phép trac quang va phép trac xa, don vi steradian dwoc dung cho tién loi.

0.5.3 Pai lwong thich nghi sang

Trong phan Ién cac trweng hop, sw nhin thich nghi sang (do té bao hinh nén thwc hién va dung cho
nhin trong anh sang ban ngay) dwoc dé cap. Gia tri chuan ctia ham hiéu suat sang phd twong déi ¥ ()
cta sw nhin thich nghi sang dwoc CIE chap nhan 1an dau vao ndm 1924. C4c gia tri nay da dwoc CIPM

chép nhan [xem Chuyén khao BIPM: Céc nguyén tac trac quang (1983)].

0.5.4 Dai lwong thich nghi téi

Déi v&i sy nhin thich nghi tdi (do té bao hinh que thwc hién va dung cho nhin trong t6i), twong &ng cac
dai lwong tr muc 7-28 dén muc 7-48 duwoc dinh nghia twong tw nhw dai lwong thich nghi anh sang, st

dung cac ky hiéu c6 phay.
Déi v&i muc 7-28, hiéu suat sang phd twong ddi, cac chu thich can doc thanh:

Gia trj tiéu chuan cta ham hiéu suét sang ¥ (1) ctia sw nhin thich nghi tbi dwoc CIE chip nhan 1an dau
vao nam 1951. Sau do, cac gia tri nay da dwoc CIPM chip nhan [xem Chuyén khdo BIPM: Cac
nguyén tac trac quang (1983)].

Déi v&i muc 7-29, hiéu suat sang phd cuc dai (ddi véi sw nhin thich nghi tbi), dinh nghia can doc thanh:

“ddi v&i sy nhin thich nghi téi, K, = 683 Im/W ~ 1700 Im/W."
V'(555,016 nm)

0.5.5 Gia tri

Céc hang sb vat ly co ban néu trong tiéu chuan nay dwoc trich dan theo cac gia tri nhat quan ctia cac
hang sb vat ly co ban céng bd trong “Gia tri khuyén nghi CODATA 2006”. Xem thém trong CODATA

website: http://physics.nist.gov/cuu/Constants/index.html.
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TIEU CHUAN QUOC GIA TCVN 7870-7 : 2009

Dai lwong va don vi —
Phan 7: Anh sang

Quantities and units —
Part 7: Light

1 Pham vi ap dung

Tiéu chuan nay qui dinh tén, ky hiéu va dinh nghia ctia cac dai lwgng va don vi anh sang va birc xa

dién tlr khac. Cac hé sb chuyén déi ciing dwoc dwa ra & nhirng ché thich hop.

2 Tai liéu vién dan
Cac tai liéu vién dan dwéi day rat can thiét cho viéc &p dung tiéu chuan nay. Déi véi cac tai liéu ghi
nam cong bd thi ap dung ban dwoc néu. Dbi véi cac tai lieu khéng ghi nam céng b thi ap dung ban

m&i nhét, bao gdm ca cac stra dbi.

TCVN 7870-3 : 2007 (ISO 80000-3 : 2006), Pai lwgng va don vi — Phan 3: Khéng gian va thoi gian
TCVN 7870-4 : 2007 (1SO 80000-4 : 2006), Pai lwgng va don vi — Phan 4: Co hoc

TCVN 7870-5 : 2007 (ISO 80000-5 : 2007), Pai lwgng va don vi — Phan 5: Nhiét dong lwc hoc

IEC 80000-6:2008, Quantities and units — Part 6: Electromagnetism (Pai lwong va don vi — Phan 6:

Hién twong dién twr)

ISO 80000-9:2009 "), Quantities and units — Part 9: Physical chemistry and molecular physics (Pai

lwong va don vi — Phan 9: Hoéa ly va vat ly phan to)

ISO 80000-10:2009 2), Quantities and units — Part 10: Atomic and nuclear physics (Dai lwgng va don vi
— Phan 10: Vat ly nguyén t& va hat nhan)

3 Tén, ky hiéu va dinh nghia

Tén, ky hiéu va dinh nghia cua cac dai lwgng va don vi quang hoc dwoc trinh bay trong cac trang sau.

" Thay thé ISO 31-8:1992.
2 Thay thé I1SO 31-9:1992 va I1SO 31-10:1992.
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ANH SANG DAI LUONG
S6 muc Tén Ky hiéu DPinh nghia Chu thich
7-1 tan sb v, v=1/T Xem TCVN 7870-3:2007, myc 3-
(6-2) trong d6 T'la chu ky (TCVN 7870- | 15.1, nhung trong quang pho
3:2007, muc 3-12) hoc, v dwgec dung nhiéu hon.
Anh sang truyén qua mai treong
khac gilr nguyén tan s6 nhwng
khong gitr nguyén buwédc sdng
hodc s séng.
7-2.1 s0 song trong v v =vlic Xem thém TCVN 7870-3:2007,
— chén khén s s -
=) 9 trong d6 v 14 tAn sé (muc 7-1) va ¢, | V¢ 3718
la téc d6 (TCVN 7870-3:2007, muc |y = 1/4, trong d6 Ag la bwdc
3-8.2) clia anh sang trong chan séng trong chan khong (muc 7-
khong (muc 7-4.1) 3.1).
7-2.2 sb song o o=vlc Xem thém TCVN 7870-3:2007,
(6.4) trong d6 v Ia tan s6 (muc 7-1) va ¢ [ muc 3-18.
l(?nt:’g ?(21 a;r;h sang trong moi truong| ; — \~/,, trong mai trwdng co chi
' ' sb khuc xa n (muc 7-5).
o =1/ trong d6 4 la bwéc song
trong méi treong (muc 7-3.2).
Anh sang truyén qua mai treong
khac gilr nguyén tan s6 nhwng
khong gitr nguyén buwédc sdng
hoac sb sbng.
7-3.1 buwdc song trong | 4, dbi v&i séng don séc, Trong méi trwdng cé chi sé khic
chan khong Jo = colv xa n (muc 7-5), Lo = ni
trong d6 v Ia tan s6 (muc 7-1) cla
song do va ¢, la toc dd anh sang
trong chan khéng (muc 7-4.1)
7-3.2 bwéc séng A déi voi séng don sac, truyén trong |Xem TCVN 7870-3:2007, muc 3-
(6-3) mai trwéng, 17.

A=clv

trong d6 v 1a tAn sé (muc 7-1) cla
séng dé va c la téc dd pha (TCVN
7870-3:2007, muc 3-8.2) cla blrc
xa dién tir & tAn sb quy dinh

Pbi voi séng don sac, busc
séng la khodng cach gira hai
diém liéen tiép theo phuwong
vubng géc véi mat séng ma tai
mot thoi diém, pha léch nhau
27.

A =1/o trong d6 ¢ la sb séng
trong méi tredng (muc 7-2.2).

Trong méi trwdng co chi sb khic
xan (muc 7-5), A= Ao /n
Trong méi trwdng khong déng

hwdng, phai xac dinh phuong
truyén anh sang.

12




TCVN 7870-7 : 2009

DON VI ANH SANG
S6 muc Tén Ky hiéu Pinh nghia Hé s6 chuyén dbi va chu thich
7-1.a hec Hz 1Hz:=1s""
7-2.a mét mdi triy m™’ Don vi clia s6 séng thweng ding
mot trong quang phé hoc la centimet

ma trir mot, cm_1, hon la mét ma
trir mot, m".

7-3.a mét m angstrom (A); 1A =10""m

13
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ANH SANG (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu DPinh nghia Chu thich
7-4.1 téc d6 anh'sang  |¢, tbc dod séng dién tir trong chan Toc d6 anh sang trong chan
(6-6) trong chéan khéng khoéng la hang s6 co ban dung
khong, toc dé €0:=299792458m- s cho dinh nghia mét. Xem TCVN
séng dién tw 7870-3:2007, muc 3-1.ava IEC
trong chan 80000-6:2008, muc 6-35.2.
khong e £ A
Mot cgch twong doi, cac thuat
ngilr toc dg} can sang, toc dé
sang va toc do siéu sang doi khi
a nhw dwoc dung cho toc do nhé hon,
bang hoac I&én hon toc d6 anh
sang trong chan khong.
7-4.2 tbc d6 anh sang ¢ trong méi trwdng, tbec do pha
(TCVN 7870-3:2007, muc 3-8.2)
cﬂa} btre xa dién tlr theo phuong
nhat dinh va & tan s6 quy dinh
7-5 chi sb khuc xa n n=cylc Trong méi truwéng, ¢ phu thudc
(6-44) . o tan sb v clia anh sang sa
trong do ¢, 1a téc d6 anh sang ; g d,vn“:n(v) g st
trong chan khéng (muc 7-4.1) va ung; do do '
¢ la tbc d6 pha (TCVN 7870- Doi voi moi trwong hap thu, co
3:2007, muc 3-8.2) theo phwong thé xac dinh chi s6 khuc xa phirc
nhat dinh cla birc xa dién to & k= nk, trong d6 k la vecto song
tan so quy dinh trong moi trirong trong chan khéng va k la vecto
séng phtrc trong méi tredng. Khi
do,n=n+ik=n+ial4wy trong
do a 1a hé sé hap thu tuyén tinh
(muc 7-25.2) va i la don vi do.
Déi v&i méi trwng khéng dang
hwéng, n la tenxo.
7-6 nang lvgng blrc o, W, nang lwgng (TCVN 7870- Nang lwong birc xa nhin thay
(6-7) xa 5:2007, muc 5-20.1) phat ra, dwoc dwoc goi la nang lvong
(U, Oe) truyén di hoac nhan dwoc & sang (muc 7-34). Nang lwvong

dang blrc xa

photon c6 thé dwoc biéu thj bang
sO photon (muc 7-49).

14
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DON VI ANH SANG (tiép theo)
S6 muc Tén Ky hiéu Pinh nghia Hé s6 chuyén dbi va chu thich

7-4.a mét trén giay m-s~!

7-5.a mot 1 Xem |01 gii thiéu, 0.3.2.

7-6.a jun J 1J:=1kg-m?s 2

15
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ANH SANG (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu DPinh nghia Chu thich
7-7 mat dé nang w, p dQ Mat d6 nang lwgng blrc xa trong
(6-8) lwong blrc xa = W vat den dwgc cho b&i
trong d6 dQ 1a nang lwong birc xa | w :4—0T4
(muc 7-6) trong mot phan t6 khéng Co
gian ba chiéu chia cho thé tich dV/ (o 1 hing sb Stef
(TCVN 7870-3:2007, myc 3-4) clia |rong do o la hang so Stefan-,
phan té do Boltzmann (muc 7-56), ¢ 1a toc
dd anh sang trong chan khéng
(muc 7-4.1)va T la nhiét do
nhiét déng lwc (TCVN 7870-
5:2007, muc 5-1).
Xem loi gigi thiéu, 0.5.1.
7-8 mat do nang Wy, p; _ dw Mat dé nang lwgng birc xa phé
(6-9) lwong blrc xa Wi g trong vat den dwoc cho bai
phéd theo A \ - .
budc song trong d6 dw 13 mot phan vé cang | Wa = 8mhco “ (4, T)
nho clia mét do nang lwong buc xa | trong d6 4 1a hing sé Planck
w (muc 7-7) twong ng véidnh | (1SO 80000-10:—, muc 10-5.1),
sang co bi.rcyc song A (ml,!c 7-3.2) | ¢qla téc d6 anh sang trong chan
trong khoang v6 cung nhé [4, A+ | hang (muc 7-4.1), va T 1a nhiét
d4], chia cho d&i d4 cia khoéng d6 | g nhist dong luc (TCVN 7870-
5:2007, muc 5-1). Béi voi f (4, ),
xem cac muc 7-57 va 7-58.
7-9 mat dé nang Py, Wy e — dw Trong quang phé hoc s dung ky
(6-9) lwgng birc xa w5 (V) ~ hiéu p; .
phd theo s a0
soéng trong d6 d V' la mét phan v6 cung

nhé cta mat dé nang lwong blrc xa
w(muc 7-7) twong rng v&i dnh
sang co sb séng ¥ (muc 7-2.1)
trong khoang vo6 cung nhé [V,

V' +d 7V ] chiacho dai dV cla
khoang do
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TCVN 7870-7 : 2009

DON VI ANH SANG (tiép theo)
S6 muc Tén Ky hiéu Pinh nghia Hé s6 chuyén dbi va chu thich
7-7.a jun trén métkhdi | y.m=3
7-8.a jun trén mét mi Jm™
bon
7-9.a jun trén mét J-m=2

vubng
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TCVN 7870-7 : 2009

ANH SANG (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu DPinh nghia Chu thich
7-10 Xac suét chuyén Ay —dN;/dt = Ay N; Séng phat ra hodc hap thu c6 sb
(—) Einstein doi v&i ) VR _|séng
phat xa tw phat j trong,do —dN; la s phén ti tw phat 7, =(E - Ey) Ihe,
—k chuyeén t trang thai j sang trang - ' )
thai k trong khoang thoi gian dt, N; | Moi quan hé gitra cac hé so
la s6 phan ttr & trang thaij va E; > Einstein la
E, Aj = 8mhco V2B
By = By
7-11 Xac suétchuyén By, B |=dN;/dt=p (7,) BiN; Cac hé s B, & day duoc xac
=) Einstein doi vOi ’ | dinh bang cach st dung mat d6
hat xa cam &n 5 —dN: 12 sé phan ti &nl 2 . T
F_)_) s : 9 tr‘ong do de la sO phén tu’“chuye‘n nang lvong phd p - (7) theo sb
J o tlr trang thai j sang trang thai k nho| , = _ Chu -  thé
Xac suat phat xa cdm (ng do birc xa ctia  [-ong Vv - hung cung cothe
chuyén . mat do ndng lwong ph6p~(i7) dwoc xac dinh theo tan so v sty
Einstein doi 16 7-9) trong khod tho! o dung p, (v ) trong trwdng hop do
vOi phat xa (muc 7-9) trong khoang thoi gian B ) _ .
kich thich dt, N; 1a sb phan ti & trang thaij | Bv.ii =¢o By codonviSlla
j—k vaE; > E, mét trén kilbgam.
N;
Aj | B | By
A4 Nk
7-12 Xac suét chuyén By, B, |~dNi/dt=p (7) By Ny

Einstein dbi voi
hap thu cdm rng
=k

trong d6 —dN, 1a sb phan tir
chuyén tlr trang thai k sang trang
thai j nh hap thu cdm (g do bure
xa cla mat d nang lwgng phd

P (7)) (muc 7-9) trong khoang thoi
gian d¢, N; 1a sb phan t& & trang
thai k va E; > E,
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TCVN 7870-7 : 2009

trir moét

DON VI ANH SANG (tiép theo)
S6 muc Tén Ky hiéu Pinh nghia Hé s6 chuyén dbi va chu thich
7-10.a gidy md troe mét | g1
7-11.a gidy kildgam mi |g. kg Déi voi cac hé sb B, j st dung
trie mot mat d6 nang lwong phd p, (v)
theo tan sé v, don vj Sl 1a
m - kg_1.
7-12.a gidy kildgam mi |g. kg Déi voi cac hé sb B, j st dung

mat d6 nang lwong phd p, (v)
theo tan s6 v, don vj Sl 1a
m - kg‘1.
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TCVN 7870-7 : 2009

ANH SANG (tiép theo)

DAI LUONG

S6 muc

Tén

Ky hiéu

Pinh nghia

Chau thich

7-13
(6-10)

thong lvgng blrc
xa, cdng suat
blrc xa

D, P,
(Pe)

o-9

dt
trong d6 dQ la nang lwgng blrc xa
(muc 7-6) phat ra, truyén di hoac
nhan dwoc trong khoang thi gian
d¢ (TCVN 7870-3:2007, muc 3-7)

Thong lwong birc xa phd & do
tap trung phé cta théng lvong
blrc xa
do
dh
Cac dinh nghia twong trng ap
dung cho d¢ tap trung pho (mat
do pho) cla cac dai lwgng do
blrc xa nhw

d/
LGy=———

di
& cac muc 7-14 va 7-13.

©,00) =", 0= @, (2)d

Chung ciing duoc biéu thj twong
tng la ) va @, va dwoc goi la
céac dai lwong phé. Khi dé,

1= [ oy = [ "hodi ..

Théng lwgng bire xa nhin thay
dwoc dwoc goi la quang théng
(muc 7-32). Théng lvgng photon
c6 thé dwoc biéu thj bang sé
photon (xem muc 7-50).

7-14
(6-13)

cwdng do blrc xa

I, (L)

t» mot ngudn theo mét huwéng cho
trwdc,

dd
I:

dQ

trong do d® la thong lwong blrc xa
(muc 7-13) phét ra tir ngudn trong
phan té goc nén c6 hwéng xac dinh
v&i goc khdi dQ (TCVN 7870-
3:2007, muc 3-6)

I= J-:Ix(k)dll

trong do I (1) la cwdng dd blrc
xa phd.

Xem |&i gigi thiéu, 0.5.1, va chu
thich ctia muc 7-13.

Cwong dd blre xa nhin thay
dwoc dwoc goi la cuwdng db
sang (muc 7-35). Cwdng do
photon cé thé dwoc biéu thi
bang sb photon (xem muc 7-51).
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TCVN 7870-7 : 2009

ANH SANG (tiép theo)

DON VI
S6 muc Tén Ky hiéu Pinh nghia Hé s6 chuyén dbi va chu thich
7-13.a oat w 1W=1J- s
Bon vi nay giéng voi don vi cong
suat co (TCVN 7870-4:2007,
muc 4-26.a).
7-14.a oat trén steradian |y - gr! Xem |&i gidi thiéu 0.3.2 vé

steradian.
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TCVN 7870-7 : 2009

ANH SANG (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu Dinh nghia Cha thich

7-15 do trung L, (L) tai mot diém trén bé mat cla e

(6-14) * Ingudn theo mot huong xac L= L Ly (2) d

dinh,
d/ 1
L -
d4A cosa

trong do d/ la cwdng d6 blrc xa
(muc 7-14) phat ra tir mét phan
t6 clia bé mat co dién tich dA4
(TCVN 7870-3:2007, muc 3-3)
va o la géc gitra phap tuyén cla
bé mat d6 va hwéng xac dinh

trong d6 L; (A) 1a dd trwng phd.
Xem |oi gidi thiéu 0.5.1 va chu thich
clia muc 7-13.

_<(4)
Lel(ﬂ“) - 472_

@,(A)=hc§ - f(A.T)

trong do c(A) la tbc d6 pha (TCVN
7870-3:2007, muc 3-8.2) clia birc
xa dién tlr c6 bwde song A (muc 7-
3.2) trong méi trwdng xac dinh, dbi
v&i w; (1), xem muc 7-8, con dbi
voi f(A, T'), xem cac muc 7-57 va
7-58, cq la tbc d6 anh sang trong
chan khong (muc 7-4.1) va & la
hang sb Planck (ISO 80000-10:—,
muc 10-6.1).

Déi v&i blre xa clia vat den,

trong d6 T la nhiét d6 nhiét dong

lwc (TCVN 7870-5:2007, muc 5-1)
va o 13 hdng sb Stefan-Boltzmann
(muc 7-56).

Do trng nhin thay duoc goi la do
choi (muc 7-37). B chéi photon ¢
thé biéu thi bang s6 photon (xem

muc 7-52).

22




TCVN 7870-7 : 2009

DON VI ANH SANG (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén dbi va chu thich
7-15.a oat trén steradian |- sr~! \m—2

mét vudng
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TCVN 7870-7 : 2009

trong do d® la thong lwong blrc
xa (muc 7-13) tlr phan tb clGa bé
mat co dién tich d4 (TCVN
7870-3:2007, muc 3-3)

ANH SANG (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu Dinh nghia Cha thich
7-16 dé roi nang lwong | Ey, (E, o) |tai mot diém trong khong gian, |Dd roi ndng lwong cau bang tdng
(6-16) cau, suat roi blrc ' _ thoéng Ivong blrc xa trén mét mat
Ey= J'L 4o ‘ '
xa 0 cau nhc’J‘ chia cho diép tich mat cat
. . ‘. toan phan clia mat cau.
trong dé d«2la géc khoi (TCVN . .
7870-3:2007, muyc 3-6) clia tirng | Trong trvdng blrc xa dong nhat
phan to chum tia di qua mét dang huwéng trong do c la toc do
diém cho trwdc va L 13 do trwng | anh sang, Eq/c 1a mat do nang
(muc 7-15) tai diém d6 theo lwong birc xa (muc 7-7), va do roi
hwdng cla chum tia nang lwgng (muc 7-19) cila mét bé
matla Ep/4.
Xem l0i gi¢i thiéu 0.5.1va cha thich
cla muc 7-13.
D0 roi nang lvgng cau nhin thay
dwoc goi la db roi cau (muc 7-38).
7-17 do phoi sang birc | Hy, (Hep)| g = TE dr D6 phoi sang birc xa cau nhin thay
(6-11) xa cau, théng do 0 0 duwoc goi la lweng phoi sang cau
blrc xa 0 (muc 7-39).
trong do Ey la d6 roi nang lwong
mat cu (muc 7-16) hoat dong
trong khoang thoi gian At
(TCVN 7870-3:2007, muc 3-7)
7-18 nang suét phatxa |M | (M,) |tai mot diém trén bé mat, Trudc day goi la dd birc xa.
(6-15) do M = IMA (A) di
M=—
d4 Xem 10i gi¢i thiéu, 0.5.1 va chu

thich ctia muc 7-13.
D6i v&i blre xa cliia vat den,

M =o¢T* trong do T la nhiét do
nhiét déng lwc (TCVN 7870-5:2007,
muc 5-1) va o la hang sb Stefan-
Boltzmann (muc 7-56).

V&i M, (4) =c1f (4, T), xem cac
muc 7-57 va 7-58.

Nang suét phat xa nhin thdy duoc
goi la nang suét sang (muc 7-40).
Nang suét phat xa photon cé thé
dwoc biéu thi bng s photon (xem
muc 7-53).
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TCVN 7870-7 : 2009

DON VI ANH SANG (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén dbi va chu thich
7-16.a oat trén mét W- m—2
vubng
7-17.a jun trén mét J-m2
vudng
7-18.a oat trén mét W- m—2

vudng
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sbéng xac dinh

trong dé M, (1) la nang suét
phat xa phd (muc 7-18) cuia vat
blrc xa nhiét va M, ; (1) la nang
suét phat xa pho cla vat den &

cung mét nhiét do

ANH SANG (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu Dinh nghia Cha thich
7-19 do roi nang lvong |E, (E,) |tai mot diém trén mot bé mat, ©
(6-16) d® E= J‘Ei (1) di
E= — 0
d4 trong d6 E; (1) la do roi
trong d6 d® la théng Iwong bac | 18N9 lbgng pho.
xa (muc 7-13) chiéu lén mot Xem |&i gidi thiéu, 0.5.1va chu
phéan to clia bé mat cé dién tich |thich cdia muc 7-13.
dA (TCVN 7870-3:2007, muc 3- | ., . . s
6) Dc_)_ r9| nAang_ lwveng nhin thaﬂy dqcyc
goi la do6 roi (muc 7-36). DO roi
nang lwong photon cé thé dwoc
biéu thi bang s& photon (xem muc
7-54).
7-20 do phoisang blrc | H , (H,) At Do phoi sang birc xa nhin thay
(6-17) xa H= _[E dr dwoc goi la lwvgng phoi sang (muc
0 7-41). B6 phoi sang blrc xa photon
c6 thé dwoc biéu thi bang sé photon
trong do £ la do roi nang lwong (xem muc 7-55).
(muc 7-19) hoat déng trong
khoang th&i gian Af (TCVN
7870-3:2007, muc 3-7)
7-21.1 dé blrc xa, d6 phat |¢ e=M IM,
(6-21.1) xa ]
trong d6 M la nang suat phat xa
(muc 7-18) cua vat birc xa nhiét
va M, 1a nang suét phat xa cla
vat den & cung mét nhiét do
(TCVN 7870-5:2007, muc 5-1)
7-21.2  |d6 buc xa phd, d0 | ¢ (1) e (1) = M, (A)My, ; (A) D6 bic xa phd 1a ham cua
(6-21.2) blrc xa & buéc buwdc séng (muc 7-3.2); dieu

nay thuéng dwoc thé hién bang
ky hiéu e(1). Béi véi M; (1),
xem muc 7-18 va chu thich
trong muc 7-13.
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TCVN 7870-7 : 2009

DON VI ANH SANG (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén d6i va chu thich
7-19.a oat trén mét W-m™2
vubng
7-20.a jun trén mét J-m2
vudng
7-21.a mot 1 Xem |&i gidi thiéu, 0.3.2.
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trong d6 7 1a hé sé truyén qua
(muc 7-22.3) & bwdc song A da
cho (muc 7-3.2)

ANH SANG (tiép theo) PAI LUONG
S6 muc Tén Ky hiéu Dinh nghia Cha thich
7-22.1 hé sb hép thuy a,a a=®, /P, o=, p=11,,t=L/I,.
6-40.1
( ) trong d6 @, la théng lvong Cac dai Iu’cyngxnéy con duoc dinh
birc xa (muc 7-13) hép thu nghia theo pho, trong tredng hop
hodc quang théng (muc 7-32) | d6, t& “phd” dwoc thém vao trudc
hap thu va ®m 1a théng lwong | ten cua cac dai lwong nay (vi du do
birc xa (muc 7-13) hodc ph,an xa pho), va cac ky hiéu dwoc
quang thong (muc 7-32) cla bieu thi twong rng bang a(4), p(4)
birc xa toi va 7 (A). Cac dai lwong a, p, 7la
3 A A h2 ' trung binh cta céac dai lwong phd
7-22.2 h h _ A ¢ ong,
(6-40.2) ¢ sophanxa P p =D /Dy lay trong s6 theo phan b6 pho clia
' trong d6 @, la théng lwgng birc | anh sang st dung.
xa (muc 7-13) phan xa hoac 2 N + o+
qguang théng (muc 7-32) phan xa 90 bao tc.>an‘ ”arTg Iu’cyng; “ ’p t
X s a , = 1 ngoai trir khi quan trac blrc xa
va D, 1a thong lwong blrc xa han cuc
(muc 7-13) hoac quang thong P T
(muc 7-32) cua birc xa t&i Xem thém céc muc 7-47.1, 7-47.2
va 7-47.3
7-22.3 hé s truyénqua |7, T 1= &/ D,,
(6-40.3) trong d6 @ 1a thong lwong blrc
xa (muc 7-13) hoac quang thong
(muc 7-32) truyén qua va @, la
théng Iwong birc xa (muc 7-13)
hoac quang théng (muc 7-32)
cla btlrc xa toi
7-23.1 mat do truyén qua, Ay, D |Aw () =-lg (t (4)) Trong quang phé hoc thwéong st
(6-41) mat do quang, do e dung tén goi “d6 hap thu 440"
hap thu thap phan trong dé 7 la hé so truyén qua
(muc 7-22.3) & bwédc song A da
cho (muc 7-3.2)
7-23.2  |hés6hépthunepe (4., B |4, (1) =-In(z(2) Ao (A) = la; ()

trong do « 1a hé sé hap thu tuyén
tinh (muc 7-25.2) va [ la d6 dai
(TCVN 7870-3:2007, muc 3-1.1)
quéng dwdong di.

28




TCVN 7870-7 : 2009

DON VI ANH SANG (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén dbi va chu thich

7-22.a mot Xem 1&i gigi thiéu, 0.3.2.

7-23.a mot

Xem 1&i gidi thiéu, 0.3.2.

29




TCVN 7870-7 : 2009

C@,(2) dl

 do "
trong dé g la sy suy giam

twong ddi, do hap thu, trong
théng lwong blre xa phd (muc 7-
13) @ clia chum tia birc xa dién
tlr song song twong ng Vo
bwdc song A (muc 7-3.2) trong
quaé trinh truyén qua mot 16p vo
cling nhé clia moi trwong va d/
la d6 dai (TCVN 7870-3:2007,
muc 3-1.1) quang dwong di

ANH SANG (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu Dinh nghia Cha thich
7-24.1 hé sb choi B, (Bs) |B=LnlLg Hé sb phan xa twong dwong voi hé
(6-40.4) sO blrc xa hoac hé so choi (muc 7-
trong d6 Ln la d6 trwng (muc 7- | 48) khi goc hinh nén nhé vé han va
15) clia phan to mat theo mét | twong dwong véi do phan xa khi
hwéng da chova Ly la dd goc hinh nén bang 27 sr.
trng (muc 7-15) cla vat khuéch Cac dai | 2v con duoc dinh
tan phan xa hoac truyén hoan ac dai lrong nay con duoc gint
toan & diéu kién roi va quan sat nghlaztheo ph‘o vha gP' Ia,he S0 blfc
ddng nhat xa pho (A1) va hé so phan xa pho
R(A).
(7'2)4-2 do phan xa R R=,/Pq Vat khuéch tan dang hwong 1y
trong do @, la théng lwong blrc tuzévng (Lqﬁmbertiana) ¢4 do phan xa
< .| hoac truyén qua bang 1 dwgc goi la
xa (muc 7-13) hoac quang thong| . - X . ) ;
X . vat khuéch tan hoan toan.
(muc 7-32) phan xa theo hwéng
xac dinh b&i hinh nén cho trwédc
va Dgyla thdng lveng phan xa
theo cung mét huwéong bdi vat
khuéch tan dwoc roi ddng nhét
c6 hé s6 phan xa (muc 7-22.2)
bang 1
7-25.1 hé sé suy giam |y, u 1 do, (g) Hé sb suy gidm phd la dai lwong
(6-42.1) | tuyén tinh, hé sb w(2)= —A phd tong tng. Tuong tu, c6 thé
tat tuyén tinh D, (ﬁ*) d/ dinh nghia dai lwgng sang va dai
4o ) lwgng photon.
trong dé g la sy suy giam
twong dbi cha théng lwong birc
xa phd (muc 7-13) @ cta chum
tia birc xa dién tir song song
twong rng v&i bwde song A
(muc 7-3.2) trong qua trinh
truyén qua moét I16p vé cling nhé
clia moi trwong va d/ 1a do dai
(TCVN 7870-3:2007, muc 3-1.1)
quang dwong di
7-25.2 hé sb hap thu |a a 1 do,(1) a=-In(T ) =Aell
(6-42.2) tuyén tinh a(1)=

Hé sé hap thu tuyén tinh Ia thanh
phan cla hé sb suy gidm tuyén tinh
do hép thy. C6 thé c6 déng gop cla
tan xa. Xem chu thich cia muc 7-
25.1.
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TCVN 7870-7 : 2009

DON VI ANH SANG (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén dbi va chu thich

7-24a  |mot Xem 161 gidi thidu, 0.3.2.

7-25.a mét ma trir mot m~!
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V(555,016 nm)
= 683 Im/W

trong d6 ¥ (A) 1a hiéu suét sang
phd (muc 7-28)

ANH SANG (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu Dinh nghia Cha thich
7-26.1 hé slé suy giam | u,, Um = ulp Xem chu thich trong muc 7-25.1.
(—) khoi lwgng .
trong do6 u la hé so suy gidm
tuyén tinh (muc 7-25.1) va p la
khéi lwong riéng (TCVN 7870-
4:2007, muc 4-2) cta moéi
trwdng
7-26.2 hé s hap thu khéi | g, a, = alp Xem chu thich trong muc 7-25.1.
(—) lvong o
trong dé a la hé so hap thu
tuyén tinh (muc 7-25.2) va p la
khéi lwong riéng (TCVN 7870-
4:2007, muc 4-2) cta moi
trwdng
7-27 hé sé héap thu & N =aV, Xem chu thich trong muc 7-25.1.
(6-43) mol L N R
trong d6 a 1a hé sé hap thu N = ac trong d6 ¢ la nong do luong
tuyén tinh (muc 7-25.2) va ¥y, 1a | -chat (ISO 80000-9:—, myc 9-13).
thé tich mol (ISO 80000-9:—,
muc 9-6)
7-28 hiéu suét sang V) ty sé gitra thong lwong blrc xa | Gia tri tiéu chuan cGa ham hiéu suat
(6-37.2) pho phd @; (Am) (Muc 7-13) & bwoc |sang phd V (1) ddi voi sy nhin thich
song Am (muc 7-3.2) va thong | nghi Séngl g‘{ch.% ban cqigé;fégg
| by hd &, (/. quoc té an dinh nam . Gia
wong blre xa pho @; (4) (muc | s 4 vo'c GIPM chon (Xem tai
3.2) sao cho ca hai btrc xa tao i i
ra do nhay sang bang nhau V' (4) dwoce dung cho céac dai lvgng
trong diéu kién trac quang quy [ md ta sw nhin thich nghi sang.
dinh va An dwc chon sao cho | i 6 iy nhin thich nghi ti, xem
gia tri cuwc dai cua ty sO nay 0.5.4
bang 1 T
7-29 hiéu s’uét sang K 683 Gia tri 683 Im/W dwoc xac dinh cho
(6-36.3) phéd cyc dai m IM/W | bire xa don séc & tan s6 540 x 10"

Hz (555,016 nm trong khong khi
tiéu chuan) theo dinh nghia cta Sli
vé candela.

K 1a gia tri cwe dai cia K ().

Déi v&i sw nhin thich nghi téi, xem
0.54.
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DON VI ANH SANG (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén dbi va chu thich
7-26.a mét vudng trén m2-kg™!
kilbgam
7-27.a mét vudng trén m2-mol~"
mol
7-28.a mot 1 Xem I&i gidi thiéu, 0.3.2.
7-29.a lumen trén oat Im-w~"
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@, =KmJ' D; () V (4) di
0

trong d6 K, la hiéu suat sang
phd cuwc dai (muc 7-29), @; (1)
la théng lwgng birc xa phd (muc
7-13, cha thich 7-13), ¥ (1) Ia
hiéu suat sang phd (muc 7-28)
va A la bwéc song (muc 7-3.2)

ANH SANG (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu Dinh nghia Cha thich
7-30 hiéu suat sang |4 % V =KIK
(6:37.1) | tuong dbi [r(2),(2)02 i ,
y o trong do K la hiéu suat sang cua
i btrc xa (muc 7-33.1) va Ko, 1a hiéu
J-QD/I (i)d/l suat sang phd cuc dai (muc 7-29).
0 Déi v&i s nhin thich nghi téi, xem
trong d6 @; (1) la thong lwgng | 0-9-4.
blrc xa phd (muc 7-13), V (A) la
hiéu suat sang phd (muc 7-28)
va A la bwéc séng (muc 7-3.2)
7-31 hiéu suét sang K1) KA =KnV () Déi v&i sy nhin thich nghi tbi, xem
(6-36.2) phd . 0.54.
trong do K, la hiéu suat sang
phd cwc dai (muc 7-29), V (A) l1a
hiéu suat sang phd (muc 7-28)
va A la bwoc song (muc 7-3.2)
7-32 quang théng D, , (D) Quang théng danh gia blrc xa qua
(6-30) dd nhay thj giac bang viéc sr dung

hiéu suét sang phd tiéu chuan. Xem
101 gigi thiéu, 0.5.1.

Déi voi dai lwong blrc xa dang
twong tw, xem muc 7-13. Déi voi
dai lvgng photon dang twong tw,
xem muc 7-50.

Déi v&i s nhin thich nghi téi, xem
0.5.4.
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DON VI ANH SANG (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén dbi va chu thich

7-30.a mot 1 Xem 1&i gidi thiéu, 0.3.2.

7-31.a lumen trén oat Im-W™"’

7-32.a lumen Im 1Im:=1cd-sr
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ANH SANG (tiép theo) PAI LUONG
S6 muc Tén Ky hiéu Dinh nghia Cha thich
7-33.1 hiéu suat sang K 1)) %
(6-36.1) | clabuc xa K= d; ~ IO K(2)®,(2)dA
trong d6 @, la quang théng Io P, (/l)d/l
(muc 7-32) va @ la thong lwvong V& K (1), xem muc 7-31
blrc xa twong ng (muc 7-13) ’ ' '
7-33.2 hiéu suat sang v, (1) d,
(—) clia nguoén Nv =
P
trong d6 @v la quang théng
(muc 7-32) va P la céng suét
dién tac dung twong trng (IEC
80000-6:2008, muc 6-56) ma
nguon tiéu thy
7-34 nang luvgng (o (0) At _
(6-31) sang, lvong ' 0= Igpvdt O J; 0, (/1)K(/7~)d/7~
sang 0

trong d6 @, la quang théng
(muc 7-32) xay ra trong khoang
thoi gian At (TCVN 7870-
3:2007, muc 3-7)

Vé K (1), xem muc 7-31,
vé 0; (A), xem muc 7-6.

Xem |01 gioi thiéu, 0.5.1.

Déi v&i su nhin thich nghi téi, xem

0.5.4.

Déi véi dai lwong birc xa dang
twong tw, xem muc 7-6. Boi v&i dai
lvong photon dang twong ty, xem

muc 7-49.

36




TCVN 7870-7 : 2009

DON VI ANH SANG (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén dbi va chu thich

7-33.a lumen trén oat Im-W™"

7-34.a lumen giay Im-s

7-34.b lumen gi& Im-h 1Im-h =3 600 Im-s
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ANH SANG (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu Dinh nghia Cha thich
7-35 cuwdng dd sang I,, ) Cuwong d6 sang la mot trong cac| Cwong do sang dugc do bang
(6-29) dai lwong co ban cta Hé dai quang ké.
Iuo’ng quéc té, 1ISQ, la co s& R . AT
ctia Hé don vi quéo té, S, Theo mét hué)’(r;)g cho trwédce tir mot
ngudn Iy = - trong d6 d®y 1a
dQ ‘
quang thong (muc 7-32) tr nguon
do trong phan t6 hinh nén chiva
hwéng nay véi géc khdi dQ.
1, = 1,(2K(2)d2
Xem muc 7-31 déi véi K (A).
Xem |&i gigi thiéu, 0.5.1.
Déi v&i sy nhin thich nghi téi, xem
0.54.
D6 voi dai luong blic xa dang
twong tw, xem muc 7-14. DOi v&i
dai lvgng photon dang tuwong ty,
xem muc 7-51.
7-36 d6 roi E,,(E) |taimotdiém trén bé mat,
! (K (2)dA
6-34
(6-34) T E =] E
V44 Xem muc 7-31 déi voi K ().
trong d6 d® la quang théng | Xem |01 gioi thiéu, 0.5.1.
(muc 7-32) chiéu Ién phanto bé | )
mat nay voi dién tich d4A (TCVN | D6i v&i sw nhin thich nghi t6i, xem
7870-3:2007, muc 3-3) 0.54.
Déi voi dai lugng blic xa dang
twong tw, xem muc 7-19. DOi v&i
dai lvgng photon dang twong tu,
xem muc 7-54.
7-37 do choi L,, (L) |tai motdiém trén bé mat theo 0
(6-32) ' mét hudng cho trudr, L, = fo L,,(A)K(2)d2

dly
d4

trong do d/, la cwong do sang
(muc 7-35) ctia phan t6 bé mat
do véi dién tich d4 (TCVN
7870-3:2007, muc 3-3) cla hinh
chiéu vudng géc clia phan té
nay Ién mat phang vudng goéc
voi huwéng do

L, =

Xem muc 7-31 ddi voi K (A).
Xem |&i gidi thiéu, 0.5.1.

Déi v&i sw nhin thich nghi téi, xem
0.5.4.

Péi voi dai lwong blrc xa dang
twong tw, xem muc 7-15. Dbi voi
dai lvgng photon dang twong tw,
xem muc 7-52.
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DON VI ANH SANG (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén dbi va chu thich
7-35.a candela cd Candela la cwong d6 sang theo
mot hwong cho trvdc cua
nguon phat btrc xa don sac tan
s6 540 x 10" Hz va c6 cuong
dé brc xa theo hwdng dé bang
1/683 W/sr
7-36.a lux Ix 11x:=1Im-m™
7-37.a candela trén mét |cd - m™

vudng
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théi gian Ar (TCVN 7870-
3:2007, muyc 3-7), do do

At
H, = JEV (1) dt
0

ANH SANG (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu Dinh nghia Cha thich
7-38 do roi cau, nang | E,, tai mot diém trong khéng Do roi cAu bang thwong ctia quang
(=) suat roi sang gian, dai lvong duoc xac thong téng @, (muc 7-32) chiéu lén
dinh boi mét cau nho chia cho dién tich mat
cat clla mat cau do.
Eyo= j L, dQ
dnsr Xem loi gigi thiéu, 0.5.1, va chu
thich clia muc 7-13.
trong dé dQ la géc khdi (TCVN PO ,
) NS boi voi dai lwgng blre xa dang
7870-3:2007, myc 3-6) cua ting twong tw, xem muc 7-16.
phéan to chum tia di qua diém
cho trwée va L, la do choi cia
né (muc 7-37) tai diém do theo
hwéng clia chum tia
7-39 Iu’qug phoi sang H,p tich phan theo thoi gian cta do | Ddi véi dai lwong blre xa dang
(—) cau, luvgng roi roi cdu E,, (muc 7-38) trong |twong tw, xem muc 7-17.
sang khoang thai gian cho trwéc At
(TCVN 7870-3:2007, muc 3-7),
do dé
At
Hyo = [E, o (1) dt
0
7-40 nang suét phat M,, (M) |tai mot diém trén bé mat, bang e
(6-33) sang quang théng d®, (muc 7-32) tir My = ,[) M, MK @) di
phan té ctia bé& méat dé chia cho S voi K (1
dién tich d4 (TCVN 7870- iem l’T‘fJC,?T?’;,E”'O' voi f( )-
3:2007, myc 3-6) ciia phan té | Xem 101 gidi thiéu, 0.5.1.
nay, do do Do voi dai lugng blic xa dang
4P twong tw, xem muc 7-18. DOi v&i
M, = v dai lwvong photon dang twong tuw,
dA xem muc 7-53.
7-41 lwgng phoi sang H,, (H) |tich phan theo thoi gian ctia d | Lwong phoi sang béng thwong cla
(6-35) roi £, (muc 7-36) trong khoang |nang lwgng sang dQ, (muc 7-34)

chiéu lén phan té ctia bé mét trong
khoang th&i gian cho trwdc, chia
cho dién tich d4 (TCVN 7870-
3:2007, muc 3-6) clia phan tb do,
nghia la H, =dQ, /d4

Péi voi dai lwong blrc xa dang
twong tw, xem muc 7-20. Dbi voi
dai lvgng photon dang twong tw,
xem muc 7-55.

Déi v&i sy nhin thich nghi téi, xem
0.5.4.
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DON VI ANH SANG (tiép theo)

S6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén dbi va chu thich
7-38.a lux Ix
7-39a__|luxgiay _____| s _ _ |
7-39.b lux gi®& IX-h 1Ix-h=36001Ix-s
7-40.a lumen trén mét Im-m™>

vubng

r4la__|luxgay s | _
7-41.b lux gi& Ix-h 1Ix-h=36001Ix-s
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ANH SANG (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu Dinh nghia Cha thich
7-42 ham kich thich —
thich mau trong dé X; (1) la phan bb phd
twong doi clia dai lwgng do blrc xa X (1),
nhw d6 trweng (muc 7-15) hoac
théng lveng birc xa (muc 7-13),
la ham cta bwéc séng (muc 7-
3.2), va R 1a gia tri quy chiéu cb
dinh
7-43 gia tri ba thanh X, Y, Z: |lwong kich thich ctia quy chiéu | X, Y, Z ndm trong hé do mau CIE
(—) phan mau X0, Y10, ba mau, trong mot hé ba mau 1931.
7 da cho, can c6 dé thich &ng voi .
10 Xi0, Y10, Z1p nam trong hé do mau

mau cua kich thich dang xét.
DOoi vai kich thich mau da cho
dwgc md ta bang ham kich thich
mau @; (1) clia dai lwgng do
blrc xa, thi

o0

X =k[o, (1) (1)

Z = k[ o, M)z (1o

0
trongdoé x(A), y(A), z(A) 1a
cac ham phbi mau cda CIE (mug
7-44), va biéu thirc twong ty la
X101 Y1O, Z10-

CIE 1964.

Déi v&i cac ngudn, k co thé dwoc
chon 1a k= Km trong d6 Km la hiéu
suat sang pho cwc dai (muc 7-29).

Dbi v&i mau cua vat thé, @; (1)
dwogc cho béi mot trong ba tich

p(A)
P (M) =S8 (M) -y T(h)
BM)

trong d6 S; (1) 1a phan bé phd twong
ddi ctia dai lwong dac trwng cho
ngudn chiéu sang vat thé, p(1) la do
phan xa anh sang (muc 7-47.2), t
(A) 1a @6 truyén anh sang (muc 7-
47.3), f(2) 1a hé sb choi (muc 7-48),
va k dwoc chon dé

k= 100/]E S, (A)p(apa
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DON VI ANH SANG (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén dbi va chu thich

7-42.a mot

7-43.a Xem chu thich [X]1=[Y]=[Z]=[k] - m Théng tin thém, xem Thw muc tai

liéu vién dan [3].
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ANH SANG (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu Dinh nghia Cha thich
7-44 ham phéi mau %(2), 7(2),| céc gia tri ba thanh phan mau | Gia tri ciia ¥(4), (1), 2(4) duoc
(6-38) CIE cua kich thich donsaccoécung |_. .. n .
—(/1). ~ Ao xac dinh theo hé do mau CIE 1931
zZ\1 ) cdng suat blrc xa . PN
(g6c quan trac 2°) — ap dung cho
trwong quan trac cé goc tr 1° dén
710(/1)’ *
N “khéng gian mau CIE 1931” dwoc
yw(ﬁ)’ Uy ban Chiéu sang Quéc té (CIE)
_ (/1) tao ra nam 1931.
10
2 tri cla = _ _
Gia tri cua xm(/l), ym(/l), 210(/1)
duwoc xac dinh thep hé do mau CIE
1964 (goc quan trac 10°) — ap dung
cho trwdng quan trac cé goc Ion
hon 4°.
7-45 toa do mau X, ¥, z; ty s0 cla tirng tap hop cac gid | Gia tri clia x, y, z dwoc Iy trong hé
(6-39) tri ba thanh phan mau vatong | do mau CIE 1931 (géc quan tréc
cta chung, do do 2°).
X10, Y10, ‘
. X ZX/(X+ Y+Z7 ), Gia trl clia X105 Y105 210 dU’Q’C Iéy
10 _ trong hé do mau CIE 1964 (goc
= + + ;
y=YIX+Y +Z), quan trac 10°).
ZEZIXHY +Z) Vix+y+z=1,haibiénx, y la
va biéu thirc twong tw cling 4p | du dé biéu thj sac mau.
dung cho x19, Y10, Z10
7-46 nhiét dd mau T, nhiét do cha vat den tuyét déi

v@&i dé blrc xa c6 cung toa dd
mau (muc 7-45)
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DON VI ANH SANG (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén dbi va chu thich

7-44.a mot Xem |oi gidi thiéu, 0.3.2.

7-45.a mot Xem |&i gidi thiéu, 0.3.2.

7-46.a kenvin K
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ANH SANG (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu Dinh nghia Cha thich
7-47 .1 do thap thu anh oy ty s6 gilra quang thong hap thu | Tir hé sb phan xa phd p(1) (muc 7-
(—) sang @, , (muc 7-32) va quang thong | 22.2), hé sb phan xa anh sang duwoo
@, m (Muc 7-32) cla blrc xa tdi, | cho boi
do dé o
A AW\ A
av:¢vya/¢vym =J.O 10( )@ﬂ.( ) ( )d
\ 00
jo @, (1) (2)da
(7-_4)72 dosr;t;an xa anh Dy tggso gitra ;]l;azng t‘hong pr:s? xa trong d6 @; (A) 14 théng lwong
g vr (MUC 7-32) va quang thong | . a phé (hoic phan bé phd
Dy m ’(muc 7-32) ctia buc xa 161, twong ddi) ciia nguédn, va V' (1) la
do do hiéu suét sang phd (muc 7-28).
pv =Dy Dy Ap dung biéu thirc twong tw cho do
hap thu va dé truyén qua.
7-47.3 dd truyén anh . ty sb giva quang thong truyén |Xem thém cac muc 7-22.1, 7-22.2
(—) sang qua @y (muc 7-32) va quang | V@ 7-22.3.
thong @, m (muc 7-32) clia birc
xa toi, do do
v = Dyt /Dy
7-48 hé sb choi B, (B,) ty sé gitra doi choi Ly, (muc 7- |Dailwgng nay con dwoc xac dinh
(=) 37) cla phan tb bé mat theo theo pho va dwoc goi la hé so choi
huéng da cho voi do chéi Lyg | PO-
cua vat khuech tan phan xa Heé sb chéi c6 thé dwoc tinh tlr hé
hogc truyen qua hoan toan s6 chéi phd S(4) (muc 7-24.1) bang
duoc chieu sang dong nhat, do | cang thirc twong tw nhw néu trong
do chu thich ctia muc 7-47.
B=LynlLyg Déi véi dai lwong bire xa dang
twong tw, xem muc 7-24 1.
7-49 s6 photon N,. (Q,) |ddi véi birc xa don séc tan sé v | O nang luong thép, sé photon
(6-22) (muc 7-1), dwoc coi la dwgc lay trung binh.

N, = Qlhv trong d6 Q la nang
lwgng brc xa (muc 7-6), va & 1a
héng sé Planck (ISO 80000-
10:—, muc 10-5.1)

Ky hiéu v la chir cai Hy Lap.
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DON VI ANH SANG (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén dbi va chu thich

7-47 .a mot

7-48.a mot Xem I&i gigi thiéu, 0.3.2.

7-49.a mot Xem 1&i gidi thiéu, 0.3.2.
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tir phan té ctia bé mét nay chia
cho dién tich d4 (TCVN 7870-
3:2007, muc 3-3) cla phan té
do, do do

M, = dd, IdA

ANH SANG (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu Dinh nghia Cha thich
7-50 théng lvong ®,, d |ty sb gilra s6 dN, photon (muc | Théng lwgng photon @, c6 mbi
(6-23) photon 7-49) phat ra, truyén di hodc twong quan véi ndng lwong birc xa
nhan dwoc trong khoang thoi phd @; (1),
gian df (TCVN 7870-3:2007, A
muc 3-7), do d6 op = d)k(k)—h d.,
Co
@, = dN, /dt . )
trong do6 A la hang so Planck (ISO
80000-10:—, muc 10-6.1), va ¢ la
tbc d6 anh sang trong chan khéng
(muc 7-4.1).
Doi v6i dai lwong blrc xa dang
twong tw, xem muc 7-13. DOi voi
dai lwgng nhin thay dwgc dang
twong tw, xem muc 7-32.
7-51 cwdng do photon I, 1 theo mot hwdng cho trudc tir Péi voi dai lwong bic xa dang
(6-24) mot nguon, thong Iwong photon | twong tw, xem muc 7-14. DOi voi
d®, (muc 7-50) tir ngudn dé dai lwvgng nhin thay dwgc dang
hodc mot phan tb ciia ngudn, | twong tw, xem muc 7-35.
trong géc ndn chira hwong da
cho, chia cho géc khéi dQ
(TCVN 7870-3:2007, muc 3-6)
cla noén do, do do
I, = d®d, /dQ
7-52 dod choi photon L, L tai mot diém trén mot bé mat va | D6 voi dai lwong bic xa dang
(6-25) theo hudng cho trvdce, cwong | twong tw, xem muc 7-15. DOi VO
d6 photon d/, (muc 7-51) cia |dai lwgng nhin thay dwoc dang
phan t6 bé mat nay chia cho twong tw, xem muc 7-37.
dién tich d4 (TCVN 7870-
3:2007, muc 3-3) cda hinh chiéu
vudng goc cua phan to do 1én
mat phang vudng goc véi
hwéng da cho, do do
L, =dl,/d4
7-53 nang suat phat xa M,, M |tai mot diém trén bé mat, thong |D6i voi dai lwong blrc xa dang
(6-26) photon lwgng photon d®, (muc 7-50) twong tw, xem muc 7-18. DOi v&i

dai lwong nhin thdy dwoc dang
twong tw, xem muc 7-40.
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DON VI ANH SANG (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén dbi va chu thich
7-50.a  |giaymitriemot  |s”
7-51.a giay ma trir mot s hsr!
trén steradian
7-52.a giay mi trir mot s .srm™
trén steradian
mét vudng
7-53.a giay mi trir mot s''m™

trén mét vudng
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ANH SANG (tiép theo) DAI LUONG
S6 muc Tén Ky hiéu Dinh nghia Cha thich
7-54 do roi photon E,, E tai mot diém trén bé mat, thong |Dbi véi dai lwong blic xa dang
(6-27) lwong photon d®, (muc 7-50) |twong tw, xem muc 7-19. DG voi
chiéu 1&n phan td cua bé mat |dai lwong nhin thay dwoc dang
chia cho dién tich d4 (TCVN |twong t, xem myc 7-36.
7870-3:2007, muc 3-3) cua
phan to dd, do do
E, = d®, /dA
7-55 lwgng phoi sang H,, H tich phan theo thoi gian ciia dd |Déi véi dai lwong bic xa Idang
(6-28) photon roi photon E, (muyc 7-54) trong [twong tw, xem muc 7-20. DOi voi
khoang thoi gian Az (TCVN dai lwvong nhin thay dwoc dang
7870-3:2007, muc 3-7), do d6 | ¥ong tw, xem myc 7-41.
At
H, = !).Epdt
7-56 hang s6 Stefan- | o héng sb & trong biéu thirc ndng |o = 5,670 400(40) x 107
(6-18) Boltzmann suét phat xa (muc 7-18) cia vat |w . m 2. K™
d?n tuyét doi tai nhiét dé nhiét Xem CODATA 2006 141
dong lwc T (TCVN 7870- 2wk
5:2007, myc 5-1), do d6 Ngoai ra, & =~ u
M = 0_T4 15h CO
trong d6 k 1a hang sb Boltzmann
(I‘SO 8QOOO-9:—, muc 9-37), /1 1a
hang so Planck (ISO 80000-10:—,
muc 10-6.1) va ¢ la téc d6 anh
sang trong chan khéng (muc 7-4.1).
7-57 héng sdbiexa | c, hang sb ¢4 va ¢, trong biéu c1=3,741 771 18(19) x107"® W-m?
(6-19) thr nhat thirc ndng suét phat xa phd >
(muc 7-18) clia vat den tuyat déi| €z = 1,468 775 2(25) x 10~ - K
tai nhiét @6 nhiét dong lwc T Xem CODATA 2006 41
(TCVN 7870-5:2007, muc 5-1), ,
do d6 Ngoai ra, ¢, = 2771¢; va ¢, = heolk
M, (/1): af(A,T)= trong d6 & 1a hang sb Boltzmann
15 (|$O 8Q000-9:—, muc 9-37), /1 1a
7.58 hiing sb birc xa ¢ C ( IIT"I) " hang so Planck (ISO 30000-10:—,
(6-20) thiv hai eXpic, - muc 10-61) va Co la toc dé anh

sang trong chan khéng (muc 7-4.1).

Tén goi “hang sb birc xa thir nhat
cung dugc dung doi véi cac hé sé
8mhcva he, trong céc biéu thirc
twong trng clia o, va Li(4) (xem
chu thich trong muc 7-13 va 7-15)
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DON VI ANH SANG (tiép theo)
S6 muc Tén Ky hiéu Pinh nghia Hé s6 chuyén dbi va chu thich
7-54.a gidy mi trir mot s'm™
trén mét vubng
7-55.a  |mét ma trir hai m™
7-56.a oat trén mét W-m2K™*
vudng kenvin
ma bon
7-57.a o4t mét vudng W-m?
7-58.a mét kenvin m-K
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ANH SANG (két thuc)

DAI LUONG

S6 muc

Tén

Ky hiéu

Dinh nghia

Chu thich

7-59.1
(6-45.1)

7-59.2
(6-45.2)

7-59.3

khoang cach t&i
vat

khoang céach téi
anh

khoang cach tGi
tiéu diém vat

khoang cach tGi
tiéu diem anh

déi véi hé quang hoc tap trung,
khoang cach (TCVN 7870-
3:2007, muc 3-1.9) tir mot vat
cho trwéc téi bé méat gan nhét
cta hé quang hoc tap trung

déi véi hé quang hoc tap trung,
khoang cach (TCVN 7870-
3:2007, muc 3-1.9) tir anh cla
vat cho truéc téi bé mat gan
nhét ctia hé quang hoc tap trung

déi véi hé quang hoc tap trung,
khoang cach (TCVN 7870-
3:2007, muc 3-1.9) tir tiéu diém
tai mat bén vat t¢i mat gan nhat
cua hé quang hoc tap trung

dbi véi hé quang hoc tap trung,
khoang cach (TCVN 7870-
3:2007, muc 3-1.9) tir tiéu diém
tai mat bén anh t&i mat gan
nhéat ciia hé quang hoc tap
trung

Khodng cach dwoc lay dwong theo
hwéng clia chum sang va lay am
th’eo khoé’ng cach nguoc lai. Khi dé,
doi v&i thau kinh méng,

1 1 1
fl==f va ==

Khi f = —f, gia tri tuyét d6i | f]
thwong dwoc goi la khoang
cach tiéu cw.

7-60
(6-46)

quang lyc, db tu

dai lwong dai sb dac trwng cho
tinh chét hoi tu ctia hé quang
hoc, do d6 ¢ = 1/f trong dé fla
khodng cach ti tieu diém vat
(muc 7-59.3)

7-61
(=)

doé ph?n cuwc
tuyén tinh

P = - 1), + 1)

trong do /I, la cwong dé blrc xa
(muc 7-14) hoac cwdng dd sang
quan sat qua mét kinh phan cyc
ly twéng khi kinh phan cwc dwoc
dat sao cho cwdng do truyén
qua la cwe dai va 14 la cwong do
khi kinh phéan cyc duwoc dat
vudng goc voi huwdng do.

C6 thé quan sat dd phan cwc tuan
hoan sau tAm kinh A/4.
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DON VI ANH SANG (két thuc)
S6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén dbi va chu thich
7-59.a mét m
7-60.a mét ma trir mot m™" Trong quang hoc, di6t D thwdng
duwoc st dung:
1D:=1m"
7-61.a mét

Xem 10i gidi thiéu, 0.3.2.
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