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TCVN 7870-10:2010

L&i néi diu
TCVN 7870-10:2010 thay thé cho TCVN 6398-9:2000 (ISO 31-
9:1992) va TCVN 6398-10:2000 (ISO 31-10:1992);

TCVN 7870-10:2010 hoan toan twong dwong véi 1ISO 80000-
10:2009;

TCVN 7870-10:2010 do Ban ky thuat tiéu chuan quéc gia
TCVN/TC 12 Bai lwong va don vj do lwdng bién soan, Tdng cuc
Tiéu chuan Po lvdng Chét lwgng @& nghj, Bd Khoa hoc va Cang
nghé cong bd.
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L&i gidi thidu

0.0 Gidi thiéu chung

TCVN 7870-10:2010 do Ban K thuat Tiéu chun vé& Dai lwgng va don vi do lwdng TCVN/TC12 bién
soan. Myc tiéu ctia Ban Ky thuat TCVN/TC12 2 tiéu chuan héa don vi va ky hiéu cho cac dai lwong va
don vi (k& ca ky hiéu toan hoc) diing trong linh vizc khoa hoc va cong nghé, hé sé chuyén dbi tiéu
chudn gitra cac don vi; dua ra dinh nghia ctia cac dai lwgng va don vi khi can thiét.

BS TCVN 7870, chép nhan bd tiéu chuan 1SO 80000, gdm cac phan dwéi ddy co tén chung “Dai lwgng

va don vi"

- TCVN 7870-1:2010 (ISO 80000-1:2009), Phan 1: Quy dinh chung

—  TCVN 7870-2:2010 (ISO 80000-2:2009), Phan 2: D4u va ky hiéu toan hoc ding trong khoa hoc ty
nhién va c¢dng nghé

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

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

- TCVN 7870-5:2007 (ISO 80000-5:2007), Phan 5: Nhiét dong Iwc hoc

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

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

- TCVN 7870-9:2010 (ISO 80000-9:2009), Phan 9: Hoa ly va vat ly phan td

- TCVN 7870-10:2010 (1ISO 80000-10:2009), Phan 10: Vat Iy nguyén t& va hat nhan

- TCVN 7870-11:2009 (ISO 80000-11:2008), Phén 11: Sé d&c trung

-~ TCVN 7870-12:2010 (ISO 80000-12:2009), Phan 12: V4t ly chat rén

B§ TCVN 7870, chap nhan bd tiéu chuan IEC 80000, gém cac phan dwéi day c6 tén chung “Pai lugng
va don vi"

— TCVN 7870-6:2010 (IEC 80000-6:2008), Phén 6: Dién tir

- TCVN 7870-13:2010 (IEC 80000-13:2008), Phan 13: Khoa hoc va cdng nghé thong tin

- TCVN 7870-14:2010 (IEC 80000-14:2008), Phan 14: Vién sinh tréc lién quan dén sinh ly ngudi

0.1 Cach sap xép cac bang

Bang cac dai lwgng va don vj trong tiéu chudn nay dwoc sip xép sao cho cac dai lwong dworc trinh
bay & trang trai con cac don vi ¢ trang bén phai twong (rng.

T4t ca cac don vi ndm gitra hai dwong ké lién nét & trang bén phai thudc vé cac dai lwong nam gitra
cac dong ké lién nét twong (ng & trang bén trai.
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Trong trwéng hop viéc danh sé muc thay dbi so voi phién ban cii ciia TCVN 6398 (ISO 31), thi con s
trong phién ban ¢l dwgc cho trong ngodc don, & trang bén trai, phia duéi con sé méi ciia dai lugng
do; d4u gach ngang chi ra rAing muc dé khéng co trong phién ban cii.

0.2 Bang dai lwvong

Tén cac dai lvgng quan trong nhét thudc linh v cla tiéu chudn nay duoc dwa ra clng véi ky hidu
clia chang, va trong phan I6n cac tredng hgp, ca dinh nghia clia ching. Cac tén goi va ky hiéu nay Ia
khuyén nghj. Nhitng dinh nghia nay dwoc dwa ra chi yéu dé& nhan biét cac dai lwgng trong Hé dai
Ivgng quédc té (ISQ), liét ké trong cac trang bén trai clia Bang 1; khang nhét thiét 1a dinh nghia day du.

Dic treng vo hwdng, vécto hay tenxo clia mét sé dai lweng dwoc dwa ra, dac biét khi cin cho dinh
nghia.

Trong phén 1én cac trvdng hep, chi mot tén va mat ky hiéu dwoc dwa ra cho mdt dai lwong: néu hai
hay nhiéu tén hodc hai hay nhiéu ky hiéu dwoc dwa ra cho cing mét dai lugng va khdng c6 sw phan
biét dac biét nao thi chung binh dang nhw nhau. Néu cé hai loai chi¥ nghiéng (vi dy 9va 6 pva ¢ ava
a; g va g) thi chi mét trong hai dwgc dwa ra. Diéu d6 khdng c6 nghia Ia loai chi¥ kia khong dwoc chép
nhén. N6i chung khuyén nghj rdng cac ky hiéu nhw vay khéng dwoc cho nhitng nghia khac nhau. Ky
hiéu trong ngo&ic don 1a ky hiéu dy trir @& si» dung trong bdi canh cu thé khi ky hiéu chinh dwoc dung
v@i nghia khac.

0.3 Bang don vj

0.3.1 Tdng quat

Tén don vi clia cac dai lwong twong (rng dwgce dua ra cing véi ky hiéu qudc té va dinh nghta. Cac tén
don vi nay phy thudc vao ngdn ngir nhung ky hiéu 1a ky higu quéc t& va nhu nhau & moi ngdn ngt. Vé
c4c thdng tin thém, xem sach gidi thiéu vé SI (xuat ban I1&n thir 8, 2006) clia Vién can do quéc té
(BIPM) va TCVN 7870-1 (ISO 80000-1).

Céc don vi dwgc sép xép nhu sau:

a) Trwoc tién la don vi SI. Cac don vi S| da duoc théng qua & Hoi nghi can do toan thé (Conférence
Générale des Poids et Mesures, CGPM). Bon vi Sl cling bdi va wédc thdp phan cla ching dwoc
khuyén nghi sir dung; bdi va wéc thap phan dwoc hinh thanh tir cac tién té SI ciing dugc khuyén nghi
mé&c du khéng dwore nhic dén,

b) Mot sb don vi khéng thudc SI, 1a nhirng don vi dwge Uy ban quéc t& vé& can va do (Comité
International des Poids et Mesures, CIPM) hozc Té chirc qudc té vé do lwdng phap dinh (Organisation
Internationale de Métrologie Légale, OIML) hodc ISO va IEC chép nhan @é st dung cling véi SI.

Nhirng don vi nay dugrc phén cach véi cac don vi Sl va cac don vi khac bang dudng ké dirt nét.
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¢) Céc don vi khong thugc S| dwgec CIPM chap nhan @& dung véi don vi Sl thi dwoc in nhd (nhd hon
khd chir thwéng) & cot “Cac hé sé chuyén dbi va chu thich”.

d) Cac don vj khéng thudc SI khdng duoc khuyén nghij dung cling véi don vi S chi dugc dua ra &
phu luc trong mdt s6 phan ciia b tiéu chudn nay. Cac phy lyc nay chi Ia tham khao, khdng phai 1a bd
phén clia tiéu chudn. Ching dugc sap xép vao hai nhém:

1) cac don vi thugc hé CGS c6 tén riéng;
2) cac don vj da trén foot, pound, gidy va mot sé don vi lién quan khac.

e) Céc don vi khong thudc SI khac dugc dwa ra dé tham khao, dac biét vé hé sé chuyén dbi, dwoc
cho trong phu luc tham kh&o trong mét sé tiéu chun thugc b tiéu chuan nay.

0.3.2 Chu thich vé don vj cua cac dai lwong cé thir nguyén mét hay dai lwgng khéng thir
nguyén

Don vj clia dai lvgng cé thir nguyén mét, con goi la dai lwgng khong thir nguyén, 1a sé mét (1). Khi
biéu thij gia tri clia dai lwgng nay thi don vi 1 thwong khdng dugc viét ra mdt cach twéng minh.

viboy 1; Chisbé khicxa n=1,53x1=1,53

Khéng dugc dung cac tién té dé tao ra boi hodc wéc clia don vi nay. Co thé dung luy thira cla 10 dé
thay cho céac tién td.

vioy 2: S6é Reynon Re=1,32x10°

Vi géc phéng thuong dugc thé hién bing ty sb gitra hai a6 dai, con goc khéi dugc thé hién béng ty sé
giva hai dién tich, nén ndm 1995 CGPM da qui dinh la trong Hé don vi qudc té, radian, ky hiéu la rad,
va steradian, ky hiéu 1a sr, 1a cac don vi ddn xuét khéng thr nguyén. Didu nay ngu y ring cac dai
lwgng géc phdng va géc khdi dugc coi la dai lwong din xuét co thir nguyén mét. Do d6, cac don vi
radian va steradian bang mét (1); ching ciing c6 thé duoc bd qua hodc co thé ding trong bidu thire
clia cac don vi dan xuét dé dé dang phan biét gira cac dai lvong c6 ban chét khac nhau nhung c6
cung thir nguyén.

0.4 Céng bd vé sé trong bd tiéu chuin nay
Déu = dwoc dung @& bidu thi “chinh xac bdng”, diu = dwgc dung dé bidu thi “gén bing”, con dau :=
dugc dung dé bidu th “theo dinh nghia 1a bing”.

Tri sé clia cac dai lwgng vat ly dwoc xac dinh bing thyc nghiém luén cé d6 khéng dam bao do kém
theo. Cn phai chi rd do khong dam bao nay. Trong bd tiéu chuin nay, @6 16n ctia dd khéng dam bao
duwgc trinh bay nhw trong vi du dwéi day.

Vi DY: I = 2,347 82(32) m
Trong vi dy nay, / = a(b) m, tri sé clia dd khéng dam bao b chi ra trong ngodc don dugc thira nhan dé
ap dung cho céc con sé cubi ciing (va it quan trong nhét) cla tri sé « clia chidu dai /. Viéc ghi ky hiéu
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nay duoc dung khi b dai dién cho d6 khdng dam béo chuén (do léch chudn wéc tinh) trong cac sb cubi
cla a. Vi dy béng sé trén day co thé gidi thich véi nghia la udc lwgng tot nhét tri sé cha chidu dai /, khi
[ dugc tinh bing mét, 1a 2,347 82 va gia trj chura biét clia / ném gitra (2,347 82 - 0,000 32) m va (2,347 82
+ 0,000 32) m véi xac suét xac dinh bang do khéng dam bao chudn 0,000 32 m va phan bé xac suét chuin
clia cac gia tri /.

0.5 Cha thich dic biét

0.5.1 Dailwong

Cac hang sb vat Iy co ban néu trong tigu chuan nay dwoc I4y tir cac gia trj twong (ng clia cac hing sé
vét ly co ban céng bd trong “Cac gia tri khuyén nghi CODATA 2006". Xem trang tin dién t&r CODATA
2006: http://physics.nist.gov/cuu/constants/index.html.

0.5.2 Don vj dic biét

Ca nhan cac nha khoa hoc ¢an c6 s ty do str dung cac don vi ngoai SI khi nhan thdy dac biét thuan
loi v& khoa hoc trong cdng viéc clia hg. Vi ly do nay, cac don vi ngoai Sl lién quan dén vat ly nguyén
tlr va hat nhan dwgc trinh bay trong Phu luc A.
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Pai lwong va don vi -

Phan 10: Vat ly nguyén ti va hat nhan

Quantities and units —
Part 10: Atomic and nuclear physics

1 Pham vi dp dung

Tiéu chuan nay qui dinh tén, ky hiéu va dinh nghfa cta cac dai lwgng va don vi vat Iy nguyén t& va hat
nhan. Cac hé sb chuyén ddi cling dwgc dwa ra & nhirng chd thich hop.

2 Tailiéu vién dan
Céc tai liéu vién dan dwéi day rat can thiét cho viéc ap dyng tiéu chudn nay. Bdi véi céc tai ligu ghi

nam cong bd thi ap dung ban dwoc néu. Déi voi cac tai liéu khdng ghi nam cdng bd thi ap dung ban
mdi nhét, bao gbm ca cac sira dbi.

TCVN 7870-3:2007 (ISO 80000-3:2006), Dai lrgng va don vi — Phan 3: Khong gian va thdi gian
TCVN 7870-4:2007 (ISO 80000-4:2006), Dai lwgng va don vi— Phén 4: Co hoc

TCVN 7870-5:2007 (ISO 80000-5:2007), Dai lvgng va don vi — Phan 5: Nhiét dong lyc hoc
TCVN 7870-6:2010 (IEC 80000-6:2008), Dai lwgng va don vi — Phén 6: Dién tir

TCVN 7870-7:2009 (ISO 80000-7:2008), Pai lwgng va don vi — Phan 7: Anh séng

TCVN 7870-9:2010 (1SO 80000-9:2009), Pai lwgng va don vi— Phan 9: Héa Iy va véat ly phan ti

3 Tén, ky hiéu va dinh nghia

Tén, ky hiéu va dinh nghia cla cac dai lwgng va don vi véat ly nguyén t&r va hat nhan dwoc trinh bay
trong cac trang sau.
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VAT LY NGUYEN TU? VA HAT NHAN DAl LUQNG
S6 muc Tén Ky hiéu Pinh nghia Cha thich
10-1.1 | nguyén tir sé, Z s6 lugng proton trong | M&t nuclit 1a mét cAu thanh nguyén ti
(9-7) s6 proton mét hat nhan nguyén i | ¢6 s6 notron va proton xac dinh.
Cac nuclit cé cung mét gia tri Z nhung
khac gia tri N dwoc goi la cac ddng vi
clia mdt nguyén té.
Sé thi ty ciia mdt nguyén t6 trong
bang tudn hoan béng nguyén tir sé.
Nguyén t&r s béng dién tich hat
nhan theo don vj dién tich nguyén té
(muc 10-5.1).
10-1.2 |sb notron N s6 lwgng notron Cac nuclit c6 cung gia tri N nhung
(9-2) trong mdt hat nhan khac gia trj Z dwoc goi la cac ddng
nguyén ttr notron.
N - Z goila sé dv notron.
10-1.3  |s6 nucleon, sb A s6 lvgng nucleon A=Z+N
(9-3) khdi trong mét hat nhan Céc nuclit cé cung mét gia tri 4 goi la
nguyén tir céac déng luong.
10-2 khéi lugng m(X), |voihatX, khéileeng |cy thé 1a
(9-5.1) | nghi, khdi my [TCVN 7870-4 (ISO | v¢i electron:
(9-5.2) | lwong ding 80000-4:2006), muc 4- | mgy =9,109 382 15(45)x10™*" kg;
(9-5.3) 1] cla hatdo taitrang [ proton:
thai nghi my =1,672 621 637(83) x10™ kg;
P
v&i notron:
my =1,674 927 211(84)x107* kg
[gi4 tri khuyén nghi CODATA 2006].
Khéi lvgng nghi thwdng ky hiéu 1a mo.
10-3 nang lwgng nghi B voi mét hat,
(—) E,=myc}
trong d6 m, 1a khéi
Iwgng nghi (muc 10-2)
cla hat d6 va c, la téc
dd anh sang trong
chan khong [TCVN
7870-7 (ISO 80000-
7:2008), muc 7-4.1]

10
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loon vi VAT LY NGUYEN T’ VA HAT NHAN

$6 muc Tén Ky hiéu Pinh nghia Hé sé chuyén ddi va cha thich
10-1.a mot 1
10-2.a |kilogam kg
10-2.b  [dalton, Da 1 dalton bang 1/1214n [1Da=1u=

don vi khéi luong | u :gﬁ;gﬂ"ftzggé Fa ., | 1.660538782(83)x 107 kg

o i trang thai co ban [gi tri khuyé&n nghi CODATA 2006].
10-3.2 |jun J

11
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Planck (muc 10-6.1)

VAT LY NGUYEN TU VA HAT NHAN (tiép theo) DAl LUONG|
S6 muc Tén Ky hiéu Binh nghia Cha thich
10-4.1 | khéi lugng m(X). | khbiluong nghi [TCVN | Ma_ o 13 khéi lwong nguyén tir
(9-4.1) | nguyeén ti, m, 7870-4 (ISO 80000- u
khdi luong 4:2006), myc 4-1] ctia | twong déi.
nuclit nguyén tl trung hoa
hodc nuclit X & trang
thai co ban
10-4.2 | hang sb khi my 1/12 khéi lwgng [TCVN| m, = 1,660 538 782(83) x 107" kg
(9-4.2) | lwong nguyén 7870-4 (ISO 80000- | [gia trj khuyén nghj CODATA 20086].
tlr thdng nhét 4:2006), myc 4-1] nghi
clia nguyén tl trung
hoa cla nuclit °C &
trang thai co ban
10-5.1 | dién tich e dién tich [TCVN 7870- | e = 1,602 176 487(40) x 107"° C
(9-6) nguyén t6 6 (IEC 80000-6:2008), | [gia trj khuyén nghj CODATA 20086].
muc 6-2] m cla
electron
10-5.2 |sbédiéntich,sé | ¢ déi véi mot hat, dién | Mét hat dwoc goi 1a trung hoa vé dién
) ion hoa tich [TCVN 7870-6 néu sb dién tich clia né bang khang.
(IEC 80000-6:2008), | Sé dién tich clia hat co thé dwong,
muc 6-2] chia cho dién | 4m hodc bang khéng.
tich nguyén t6 (myc | Trang thai dién tich clia hat c6 thé
10-5.1) duwgc bidu thj bang chi sé trén cia ky
hiéu hat d6, vi dy: H*, He**, A”**, CI",
S5, N*
10-6.1 | héng sb h lwgng t&r nguyén t6 h=6,62606896(33)x 10 Js
(9-7) Planck clia tac dong [TCVN | (gia tri khuyén nghi CODATA 2006].
7870-3 (ISO 80000- Nang lwgng E clia dao dong hai tan
4:2006), muc 4-37] | o  chi thay ddi theo bi ciia
AE = hf = no.
10-6.2 |héang s n - h n=1,054 571 628(53) x 107 J s
) Planck rit ax [gié tri khuyén nghi CODATA 2006).
gon trong d6 & 1a hdng sé

n d6i khi goi la h gach ngang hoac
héng sb Dirac.

12
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ON V| VAT LY NGUYEN T VA HAT NHAN (tiép theo)
Sé myc Tén Ky hiéu Pinh nghia Hé sé chuyén dbi va cha thich
104.a |kildgam kg
10-4.b  |dalton, Da 1 dalton béng 1/12khéi |1 Da=1u=
T Iwgng nghi ctia nguyén 27

go':: \gnkltnlf‘:lt#g?‘gg u tr trung hoa cda nuclit 1,660 538 782(83) x 107" kg

oy 2C & trang thai co ban | [gié tri khuyén nghi CODATA 2006).
10-5.a |culdng Cc
10-6.a |jun gidy J-s

13
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eo la hdng s6 dién [TCVN
7870-6

(IEC 80000-6:2008), muc 6-
14.1), ao 14 ban kinh Bohr
(muyc 10-7)

VAT LY NGUYEN TP VA HAT NHAN (tiép theo) DAl Luo'ﬂa
S6 muc Tén Ky hiéu Dinh nghia Chii thich
10-7 ban kinh Bohr  |ao o= 4negn ao=0,529 177 208 59(36) x 10" m
(9-8) mge? [gia tri khuyén nghi CODATA
trong d6 & 1a hang sb dién |2006].
[TCVN 7870-6 Ban kinh cta quy dao electron
(IEC 80000-6:2008), muc 6- |trong nguyén tlr H & trang thai cor
14.1], ban 13 ao trong miu nguyén tl
n 1a hang sb Planck rat gon |Bohr.
(muc 10-6.2), me 1 khéi
Iwgng nghi ctia electron
(muc 10-2), va e la dién tich
nguyén t6 (muc 10-5.1)
10-8 hang sé Rydberg |R.. I R, =
l(9-9) " 8negaphc, 10 973 731,568 527(73) m™
trong d6 e la dién tich [gi4 tri khuyén nghi CODATA
nguyén té (muc 10-5.1),  |2006]
rt:o la hdng sé dién [TCVN
7870-6 Pai lugng R, = R, - heo dwgc goi la
(IEC 80000-6:2008), myc 6- [nang lwgng Rydberg.
14.1), ao la ban kinh Bohr
(muyc 10-7), 4 |a hang sb
Planck (muc 10-6.1), va ¢
la tc dd anh sang trong
chan khéng [TCVN 7870-7
(ISO 80000-7:2008), myc 7-
4.1)
10-9 néng leong Ew En g, = e? Ew =4,359 743 94(22) x 107"¢ J
(9-10) |Hartree 4meqa, [gia tri khuyén nghi CODATA
trong d6 e la dién tich 2006).
nguyén td (muc 10-5.1), Nang lwgng cla electron trong

nguyén t&r H & trang thai co ban 13
=En.
EH = 2Rm . .hr.‘o.

14



TCVN 7870-10:2010

[pon vi VAT LY NGUYEN TU’ VA HAT NHAN (tiép theo)
S6 muc Tén Ky hiéu Pinh nghia Hé s6 chuyén dbi va chi thich
10-7.a  [mét m angstrom (R), 1A:=10"m
10-8.a |[métmitrix mot |[m™
10-9.a |jun J

15
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muc 4-12] ctia hat hoac hé
hat

VAT LY NGUYEN TU VA HAT NHAN (tiép theo) DAI LUONG|
S$6 muc Tén Ky hiéu Binh nghia Chu thich
10-10.1 |mdémen lwdng m véi mdt hat hodc hat nhan, [Vé&i mdt nguyén tir hodc hat nhan,
(9-711.1) cuc tir dai lvong vecto tao nén sé |nng lwong ndy duoc lvgng te
gia héa va c6 thé viét thanh
AW=-u-B W=gux MB
cho nang lugng Wcliand  |trong d6 gla hé sé g thich hop
[TCVN 7870-7 (ISO 80000- |(muc 10-15.1 hodc myc 10-15.2),
5:2007), muc 5-20.1] trong | chinh & manhé&tdén Bohr hodc
mot trwdng tlr ngoai c6 mat |manhétdn hat nhan (muc 10-10.2
d6 tir thdng B [TCVN 7870- |hodc muc 10-10.3), M 1a sé luwgng
6 (IEC 80000-6:2008), muc |[tC tir (muc 10-14.4), va B 14 6
6-21] I&n clia mét do tir thong.
Xem thém TCVN 7870-6 (IEC
80000-6:2008), muc 6-23.
10-10.2 |manhéton Bohr  |ug o us = 927,400 915(23) x 1072 J T
(9-11.2) 2m, [gia tri khuyén nghj CODATA
trong do e la dién tich 2006).
nguyén t4 (myc 10-5.1), va | ug 12 mémen tir clia electron &
me 1a khéi Iegng nghi clia  [trang thai c6 sb lwgng tir quy dao
electron (myc 10-4) =1 (myc 10-14.3) do chuyén
ddng quy dao clia no.
10-10.3 |manhétdn hat  [un - un=5,050 783 24(13) - 1077 J T~
(9-11.3) | nhan 2m, [gia tri khuyén nghi CODATA
trong do e 1a dién tich 2006).
nguyén t6 (myc 10-5.1), va
mg 1a khi lwgng nghi ctia  |Chi s6 duéi N dung cho hat nhan.
proton (myc 10-2) V&i mémen tir notron, chi sé dudi
n dwoc st dung. Mémen tir cGa
proton hodc notron khac véi dai
lrong nay mot hé sb g cy thé
(muc 10-15.2).
10-11 spin s mémen géc trong [TCVN  |Spin la mét dai lwgng vecto bd
(—) 7870-4 (ISO 80000-4:2006), [sung.
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TCVN 7870-10:2010

[pon vi VAT LY NGUYEN TU? VA HAT NHAN (tip theo)
S$6 muc Tén Ky hiéu Pinh nghia Hé s6 chuyén dbi va chi thich
10-10.a [ampe métvuéng | A - m?
10-11.a |kildgam mét kg - m?.g™!
vudng trén gidy
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VAT LY NGUYEN TU VA HAT NHAN (tiép theo)

DAl LUONG

$6 muyc

Tén

Ky hiéu

Pinh nghia

Cha thich

10-12
(2

mdmen géc tdng

J

dai lugng vecto trong vi
hé lugng tlr tao boi
mdémen géc A

TCVN 7870-4 (ISO 80000-
4:2006), muc 4-12] va spin
s (muc 10-11)

Trong vat ly nguyén tir va hat nhéan,
mémen géc quy dao thuwdng dwgc
ky hiéu la I hodc L thay cho A.

B¢ 1én cha J dugc lvgng t héa
sao cho JZ = 1n2j(j + 1), trong d6  1a
s Iigng tr mémen goc tdng (muc
10-14.6).

Mémen géc téng va mémen ludng
cue tlr cd cung phuwong.

j khdng phai la dé Iém clia mémen
géc téng J ma 1a hinh chiéu clia né
I&n truc lwgng tlr, chia cho 7.

10-13.1
(9-12)

10-13.2
(9-12)

hé sb tir hdi
chuyén clia
electron,

ty sb tiv héi

chuyén clia

electron

ty s6 tir hoi
chuyén,
hé sb tir hdi
chuyén

Ve

1= vye)

trong dé x1a mémen
lwdng cwe tlr (muyc 10-
10.1), va J la médmen goéc
tbng (myc 10-12)

u=yJ

trong d6 i la mémen
lwéng circ tle (muc 10-
10.1), va

J 1a mdémen géc tdng
{muc 10-12)

Tén goi ¢c6 tinh hé thng 1a “ty sb tir
hdi chuy&n” nhung “hé sé tir hdi
chuyén” thudng dugc ding hon.

Ty s6 tir hdi chuyén clia proton
duoc ky hiéu 1a y,.

7o = 2,675 222 099(70) x10° s~' T
[gia tri khuyén nghi CODATA 2006).
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[pon Vi VAT LY NGUYEN TU VA HAT NHAN (tiép theo)
S$6 muc Tén Ky hiéu Pinh nghia Hé sé chuyén ddi va chi thich
10-12.a |jun giay J-s
10-13.a |ampe métvuéng A - m?%(J - s) 1A-mY(J-s)=1A-skg=1T".s"

trén jun gidy
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VAT LY NGUYEN TUF VA HAT NHAN (tiép theo)

PAI LUONG|

S$6 muc

Tén

Ky higu

Binh nghia

Chd thich

10-14.1
|=)

10-14.2
(9-23)

10-14.3
(9-18)

s6 lwong i

s6 lwgng tlr chinh

s6 long tér
mdmen goéc quy

dao

n, 1, m, j,
s, F

=

I, L

s6 mé ta trang thai cu thé
clia vi hé lvgng tir

sb lwgng tir nguyén to
lién quan dén sé »n — 1
nat ban kinh ctia ham sé
song mét electron

s6 legng tir nguyén tér
lién quan dén mémen
goc quy dao / cha trang
thai mét electron

Trang thai cla electron xac dinh
nang lwong lién két E = E(n, m, j, s)
trong moét nguyén te.

Chir viét hoa L, M, J, S thwong dwoc
dung cho toan bd hé théng.

Phan b xac suét khong gian clia
electron tinh bang ||* trong d6 v 13

ham séng clia né. Véi electron trong
nguyén t&r H trong phép gan dang phi
twong ddi, co thé biéu thj la

¥, 8 0)=Ru(r)-YI (3 o)

trong dé

r, 8, @ |a cac toa do cau [TCVN
7870-2 (ISO 80000-2), muc 2-16.3]
ddi v&i hat nhan va véi truc (lugng tir
hoa) cho trwdc, Ry (r) 1a ham phén
bd xuyén tam va Y (9, ¢) 1a cac hai
cau.

Trong mau nguyén t&r Bohr mot
electron, n, ! va m xac dinh cac quy
dao c6 thé c6 clia electron quanh hat
nhan 4dé.

Trong mé hinh Bohr, n=1, 2,...,
lién quan dén nang lweng lién két
clia electron va ban kinh clia quy dao
cau (truc chinh ctia quy dao elip).

Dbi voi electron trong nguyén tir H,
ban kinh quy dao ban ¢ dién clia no
& r, = apn® va nang lwong lién két 1a
E,, = EH f ﬂ'z.

P=n2l(l+1),1=01,...,n-1.

I; trng véi hat thir i;

L dwge dung cho toan hé.

M6t electron trong nguyén t&r H khi
! =0 xuét hién nhw mdt dam may
hinh ciu. Trong mé hinh Bohr, digu
nay lién twdng dén dang cla quy
dao.
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TCVN 7870-10:2010

[poN v VAT LY NGUYEN TU’ VA HAT NHAN (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé sé chuyén ddi va chi thich
10-14.a |mét
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VAT LY NGUYEN TU VA HAT NHAN (tiép theo) DAI LUONG|
$6 muyc Tén Ky hiéu Dinh nghia Chi thich
10-14.4  |sb lwong ti tir m, m, M |sb lwong t&r nguyéntler |I.= min, j:=my n, 5. = my trong
|(9-24) lién quan dén thanh phan|khodng twong tng tir —/ dén |/, tir —;
z I, j.hodcs.chaquy  [dénj, va +1/2.
dao, mémen goc tdng  |m; (ng véi hat thiz i;
hodc spin M dwgce dung cho toan hé.
Cac chisb dwéil, s, j, ..., khi thich
hop, chi ra mémen géc lién quan.
10-14.5 |s6 lwong t&r spin |s s6 luong tir dac treng  |CAc hat fermi ¢6 s = 1/2 ho#c s = 3/2.
(9-19) cla hat, lién quan dén  |Cac hat bosons quan sat dwoc cé s =
momen goc spin scia |0 hodc
no: s = 1. S6 lwgng t& spin tdng
s2=n?2s(s+1) S clia mdt nguyén tlr lién quan dén
téng spin (mémen goc), 1a téng cac
spin clia cac electron. N6 co thé co
gia tri
$=0,1, 2,... d6i v&i Zchdn, §=1/2,
312, ... dbivoi Z 18,
10-14.6 |sb lugng tir G, jnJ  |s6 lwgng tlr clia mot j; (ng v&ihat thir i ;
(9-20) modmen goc nguyén tr mé ta do lén |/ dung cho toan hé.
téng clia mdémen goc tdng J  |Can chi y sb lwgng t&r J khéng phail
(muc 10-12) la @ 16n cia moémen goc téng Ji
(muc 10-12).
Hai gia trj cia j1a / £ 1/2. (Xem myc
10-14.3.)
O day, “tong” khong co6 nghia Ia|
“hoan toan”.
10-14.7 |6 lwgng t&r spin |/ s6 legng tlr lién quan  [Spin hat nhan dugc tao bdi cac spin
(9-21)  |[hat nhan dén mdé men goc tdng J |clia cac hat nhan (proton va notron)
cla hat nhan & trang thai|va cac chuyén déng (quy dao) cﬁaJ
xac dinh bt ky, thuong |chang.
goi la spin hat nhan: Trén nguyén tic, khdng cé gi¢i han
P=n2I{(I+1) trén dbi voi sb lwong tir spin hat
nhan. N6 co thé cogiatri7=0,1, 2...
dbi v&i A chdn va I = 1/2, 3/2. 5/2,...
ddi voi 4 18.
J thwong duge dung trong vat ly hat
nhan va hat.
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[pon vi VAT LY NGUYEN TU VA HAT NHAN (tiép theo)
S6 muc Tén Ky hiéu Pinh nghia Hé sé chuyén dbi va chi thich
10-14.a |mét
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trong d6 x la 6 1on cha
mdémen Ilwdng cwc fiy
(muc 10-10.1),

I 1a sb lwgng t&r mémen
g6c¢ hat nhan (myc 10-
14.7), va yg 1a manhéton
Bohr (myc 10-10.2)

VAT LY NGUYEN T( VA HAT NHAN (tiép theo) DAl LUQONG
$6 muc Tén Ky higu Dinh nghia Ch thich
10-14.8 |[sé lwong tlr chu |F s6 lugng tr ciia nguyén |Khoang clia Fla |7-J|, [I-J]+ 1, ...,/
[(9-22) trac siéu tinh té tlr mo ta do nghiéng clia |+ .
spin hat nhan so v&i tryuc |Khoang nay lién quan dén s tach
lvong t&r héa cho bdi tlr |sigu tinh t& cac mire nang lwong
tredng do cac electron  |nguyén tir do twong tac gitra electron
quy dao tao thanh va mémen ti hat nhan.
10-15.1 [thira sb Landé |g gu—t Cac dai lvgng nay con goi la cac gia
(9-13.1) | cla nguyén ti Jug tri g.
hay electron, trong d6 u 1a % Ion cla|Thira s6 Landé cé thé dwoc tinh tir
thira sb g clia mémen ludng cyc ti|biéu thire
nguyén t& hay (muc 10-10.1), lg(L, S, J)=
electron V 146 luong tir momen |4, (o ) JUHD+SSH)-LLHY
goc téng (myc 10-14.6), 2J(J+1)
va ug la manhétén Bohr |trong d6
(muc 10-10.2) }g. =-2,002 319 304 362 2(15) la
thira s6 g cua electron
[gi4 trj khuyén nghj CODATA 2006).
10-15.2 |thira s g clia hat [g - Thira s g clia hat nhan hoéc
(9-13.2) | nhan hay hat lug nuclean thu dugc tir phép do; vi dy

thira sb g clia proton la
|g, =5,585 694 713(46)
[gi4 tri khuyé&n nghi CODATA 2006).
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TCVN 7870-10:2010

lpon VI VAT LY NGUYEN TUP VA HAT NHAN (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén ddi va chu thich
10-14.a |mot
10-15.a |mot Xem L&i gi¢i thiéu, 0.3.2.
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VAT LY NGUYEN TUF VA HAT NHAN (tiép theo)

DAl LUQNG

$6 muc

Tén

Ky hiéu

Binh nghia

Cha thich

10-16.1
(9-14.1)

10-16.2
(9-14.2)

tan sé goc Larmor

tdn sb goc tién
déng hat nhan

i

N

_ -4
- 2m,
trong dé e la dién tich nguyén
t6 (muc 10-5.1),

me la khéi lwong nghi clia
electron (myc 10-2), va

B la mat do tir théng [TCVN
7870-8 (IEC 80000-6:2008),
muyc 6-21]

B

@

oy=y8

trong do y la hé sé tir hoi
chuyén (muc 10-13.2), va

B la méat dd tiv thong [TCVN
7870-8 (IEC 80000-6:2008),
muc 6-21]

Dai lwong
w=@al2n
goi la tn sb Larmor.

10-17
(9-15)

tan sb géc
cyclotron

e

g
o

trong do6 ¢ la dién tich [TCVN
7870-6 (IEC 80000-6:2008),
muc 6-2] clia hat,

m |a khi lgng [TCVN 78704
(1ISO 80000-4:2006), muc 4-

1] cta hat, va B la mat do tor
théng [TCVN 7870-8 (IEC
80000-6:2008), myc 6-21)

Dai lvgng
ve =/ 21
goi la tan s6 cyclotron.

10-18
(9-16)

mdmen t& cwe
hat nhan

0= (1 ell(322 - Pyplx, y, z) dV
trong trang thai lvgng tl voi
spin hat nhan theo hudng
tried'ng (z), trong d6 p(x, y, 2) 1a
méat do dién tich hat nhan
[TCVN 7870-6 (IEC 80000-
6:2008), muc 6-3), e la dién
tich nguyén té6 (muc 10-5.1),
2 =x* +y* + 2% vadVla phan
td thé tich dx dy dz

Mdmen t( cyc hat nhan dién 1a
eQ.

Gia tri nay bang thanh phan z
clia tenxo chéo cia mémen tir
cuc.
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TCVN 7870-10:2010

[pon i VAT LY NGUYEN TU VA HAT NHAN (tiép theo)
S6 muc Tén Ky hiéu Pinh nghia Hé s6 chuyén dbi va chi thich
10-16.a |radian trén gidy |rad/s Xem L&i gidi thiéu, 0.3.2.

-1

10-16.b |gidy ma tre mdt | s

10-17.a |radian trén gidy |rad/s

10-17.b |gidy m@ tre mét | s~

10-18.a |mét vudng m
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trong d6 # 1a hing sé Planck
(muc 10-6.1),

m |a khéi lwgng nghi (muc
10-2) clia hat, va ¢, la téc do
anh sang trong chan khdng
[TCVN 7870-7 (ISO 80000-

7:2008), myc 7-4.1]

VAT LY NGUYEN TUF VA HAT NHAN (tiép theo) PAI LUQONG
S6 myc Tén Ky hiéu Dinh nghia Cha thich
10-19 ban kinh hat R ban kinh quy wéc clia hinh cu|Pai lwgng nay khéng dwoc xac
(9-17) nhéan chira hat nhan dinh chinh xac. N6 chi dwgc tinh
gén dang cho hat nhan & trang
thai co ban béng
R=ro ne
trong dé ro=1,2x10" mva4
Ia sb hat nhan.
10-20  [hang s cau tric| a PR a = 1/137.035 999 679(94)
(9-25) tinh t& 4megne, [gia tri khuyén nghi CODATA
trong do e la dién tich nguyén |2006].
té (muc 10-5.1),
€0 la hdng sé dién [TCVN Day la thira sb co tinh lich str
7870-6 (IEC 80000-6:2008), [lién quan dén sw thay ddi va tach
muc 6-14.1], n 1a hang sb cac mirc ndng lwgng nguyén tr
Planck rat gon (muc 10-6.2),  |do cac hiéu (ng twong dbi.
va ¢ la tbc @6 anh sang trong
chan khong [TCVN 7870-7
(ISO 80000-7:2008), myc
7-4.1)
10-21  |ban kinh Yo P Dai lwgng nay (rng véi ndng
(9-26) electron ° 4ngom.c} lwgng tinh dién £ cua dién tich
trong d6 e 1a dién tich nguyén [phan bé bén trong hinh ciu cé
té (muc 10-5.1), ban kinh r, khi coi tat ca nang
£ 1a hang sb dién [TCVN Iwgng nghi (muc 10-3)
7870-6 (IEC 80000-6:2008), |cta electron dugc qui thanh
muc 6-14.1], m, 1a khi lvgng  |nang lwong cé ngudn géc dién
nghi cla electron (muyc tir, theo hé thirc £ = mec2.
10-2), va cp la téc d6 anh sang |r, = 2,817 940 289 4(58)x10™"°m
trong chan khéng [TCVN 7870-|[gi4 tri khuyén nghi CODATA
7 (ISO 80000-7:2008), muc  [2006].
7-4.1]
10-22  |bwérc séng ¢ he = h Buwérc séng cua birc xa dién tiy
(9-27) Compton mey tan xa tir cac dién tlr ty do (tan

xa Compton) I&n hon so buéc
song cua birc xa téi mt lwgng
tdi da béng 2/c.
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loon \'/| VAT LY NGUYEN TUF VA HAT NHAN (tiép theo)
$6 muyc Tén Ky hiéu Binh nghia Hé s6 chuyén ddi va cha thich
10-19.a |met Ban kinh hat nhan thudng dwoc tinh
bang femtomet. 1fm = 107" m.
10-20.a |mdot Xem Lo&i gidi thiéu, 0.3.2.
10-21.a |mét
10-22.a |mét
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VAT LY NGUYEN TU VA HAT NHAN (tiép theo) DAl LUQONG
S6 muc Tén Ky higu Dinh nghia Chi thich

10-23.1 |d dwv khéi A A=my— Amy,

(9-28.1) trong dé m, 1a khéi leong nghi

(muc 10-2) ctia nguyén tr,

A |a sb hat nhan (muc 10-1.3),
va m, la héng sé khéi lvgng
nguyén t&r thong nhat (muc

10-4.2)
10-23.2 |dd hut khéi B B =Zm("H) + Nm, — ma Néu bd qua nang lwong lién két
(9-28.2) trong d6 Z 1a sé proton (muc  |cla electron trong nguyén ti thi,

10-1.1) clia nguyén t, m("H) |Bc3 béng nang lugng lién két
1a khéi Iwvgng nguyén t& (muc  |cda hat nhan.

10-4.1) ctia 'H,

N la sb notron (muc 10-1.2), m,
la khéi lwgng nghi (muc 10-2)
clia notron, va m., la khdi
Iw@ng nghi (muc 10-2) cla

nguyén tir
10-24.1 |0 du khéi A A=Al my
(9-29.1) twong déi trong d6 A la dd dw khéi (muc

10-23.1) va m, Ia hang sb khéi
lwgng nguyén t&r théng nhét

(muc 104.2)
10-24.2 [dd hyt khéi B, B,=Blm,
(9-29.2) | tuong ddi trong d6 B 1a do hut khéi (myc

10-23.2) va m, la héng s6 khdi
lvgng nguyén tir théng nhat

{muc 10-4.2)
10-25.1 |ty suét chen f =4/ A
(9-30.1) trong d6 A, la do dw khéi

twong d6i (muc 10-24.1) va 4
la s6 hat nhan (muc 10-1.3)

10-25.2 |ty suét lien két | b b=B,/A

(9-30.2) trong d6 B, 1a do hyt khdi
twong déi (muc 10-24.2) va 4
la s hat nhan (muc 10-1.3)
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Iocm Vi VAT LY NGUYEN TUP VA HAT NHAN (tiép theo)
S6 muc Tén Ky hiéu Binh nghia Hé s6 chuyén ddi va chu thich
10-23.a |kildgam kg
10-23.b |dalton, Da, u Xemmyc 10-2b. |[1Da=1u=
don vi khéi lvong 1,660 538 782(83) x 10 kg
e théng [gié tri khuyén nghi CODATA 2006).
Céac dai lwvgng 10-23.1 va 10-23.2
thuwdng dwoce tinh bang dalton.
10-24.a |mot 1 Xem Loi giéi thiéu, 0.3.2.
10-25.a |mot 1 Xem L&i gi¢i thiéu, 0.3.2.
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VAT LY NGUYEN TU VA HAT NHAN (tiép theo) DAI LUQNG|
Sé muc Tén Ky hiéu Dinh nghia Chu thich
10-26  |héng sé phan |2 bién thién twong déi dN/N Dai lugng nay 13 hing sb déi voi
(9-36) r4, clia sb N clia nguyén tir hodc |phan ra theo ham ma.
hang sb phan hat nhan trong hé, do phatxa [Néu c6 nhiéu kénh phén ré thi
hay tw phat tir cac nguyén tir hodc |2 =Y 4, trong d6 7, 1a xac suét
hat nhan nay trong khodng thdi|phén ra téi mét trang thai cudi
gian vd cling ngan chiacho  |xac dinh va tdng duoc lay theo
khoang thei gian dr tAt ca cac trang thai cubi. Ngoai
[TCVN 7870-3 (IS0 80000 |, ;= 1
3:2006), myc 3-7], T
_1dN
T Ndr
10-27 thoi gian séng  |r _— o) Théi gian séng trung binh 1a thei
(9-317) trung binh, A gian séng mong dgi clia mét hat
tudi tho trung trong 6 4 14 hang s6 phan rd  |khong 3n dinh hoic trang théi b
binh (muc 10-26) kich thich clia mdt hat.
10-28  |@d rong mirc (I r=n Do rong mirc 1a do bat dinh ndng
(9-32) T lwgng clia mét hat khdng 4n dinh
trong d6 n 1& hang s6 Planck  Ihozc trang thai bi kich thich ciia
rit gon (muc 10-6.2)varlda  |mat he do nguyén Iy Heisenberg.
th&ri gian séng trung binh (myc
10-27)
10-29  |hoat do (dd A bién thién dN clia s6 hat nhan |Déi véi sy phan ra theo ham mi,
(9-33) phéng xa) tw phat N & trang thaindng |4 =N, trong d6 4 1a hdng sb
(10-49) Irgng cy thé, trong mdt mau  [phan ra (muc 10-26).
nuclit phéng xa, do cac chuyén
ddi hat nhan ddng thai tir trang
thai nay trong mot khoang thoi
gian vd cling ngén chia cho
khoang théi gian dt [TCVN
7870-3 (ISO 80000-3:2006),
muc 3-7], do dé:
)
dr
10-30 hoat do riéng, |a - A
(9-34) hoat d6 khbi m
trong d6 4 la hoat @6 (muyc 10-
29) ctia mau, m 1a khéi lvong
clia mAu [TCVN 78704 (ISO
80000-4:2006), muyc 4-1]
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[poN vi VAT LY NGUYEN TU VA HAT NHAN (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé s chuyén ddi va chu thich
10-26.a |giay mG tre mot s

[

10-27.a |giay s

10-28.a |[jun J

10-28.b |electronvén eV ddng nang can thiét dé (1 eV =
mét electron chuyén 1,602 176 487(40) x 107" J
qua hiéu dién thé 1V |[gia trj khuyén nghj CODATA 2006].
trong chan khéng

10-29.a |becquerel Bg 1Bq:=1s"" Becquerel 1a tén riéng cho gidy mi

trir mgt dwgre dung nhw don vi Si
nhét quan cta hoat d9.

curie, (Ci), 1 Ci :=3,7 x 10'° Bq

10-30.a |becquerel trén Bq/kg
kilbgam
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mat,
hoat d§ mat

trong d6 Sla tdng dién tich
[TCVN 7870-3 (1ISO 80000-
3:2006), myc 3-3] clia bé mét
miu va 4 1a hoat d6 (muc 10-
29)

VAT LY NGUYEN TP VA HAT NHAN (tiép theo) DAl LUQNG
$6 muc Tén Ky higu Pinh nghia Chu thich

10-31  |[matdo phong |ca ope A
(9-35) Xa, 4

hoat dd thé tich, trong dé A |a hoat 44 (muc 10-

néng do phong 29) clia mau va ¥ la thé tich

xa clia mau [TCVN 7870-3 (ISO
80000-3:2006) muyc 3-4]

10-32 mét dd phéng xa|as as=AlS Gia tri nay thwong dwgec xac

dinh cho cac ngudn phéng, trong
dé S (g voi tdng dién tich bé
mé&t mét phia cia nguén do.

10-33
(9-37)

th&i gian ban ra,
chu ky ban ra

T

théi gian trung binh [TCVN
7870-3 (ISO 80000-3:2006),
muc 3-7] can thiét d& phan ra
mot nira sé nguyén t&r hodc
hat nhan

Dai v6i sy phan ra theo ham mi,
Tiz=(In2)/ A.

10-34
(9-38)

nang lwgng
phan ra
anpha

Qn

Tdng ddng ning [TCVN 7870-
3 (ISO 80000-3:2006), muc
4-27.3] cla hat a sinh ra trong
qua trinh phan ra va nang
lwgng lui [TCVN 7870-5 (ISO
80000-5:2007), muc 5-20.1]
clia nguyén tr dwgc tao ra
trong hé quy chiéu trong d6 hat
nhan phét xa & trang thai nghi
trwére khi phan ra

Nang lwgng phén ra anpha &
trang thai co ban, Q,,, cling bao
gdm nang Iwgng cta sy chuyén
dbi hat nhan bét ky dién ra trong
san pham duwoc tao ra.

10-356
(9-39)

nang lwgng hat
béta cuc dai

nang lwgng cwe dai [TCVN
7870-5 (ISO 80000-5:2007),
muyc 5-20.1] cGia phd néng
lvgng trong qua trinh phan ra
béta




TCVN 7870-10:2010

[poN vi VAT LY NGUYEN T( VA HAT NHAN (tiép theo)
S6 muc Tén Ky hiéu Pinh nghia Hé s6 chuyén ddi va chi thich
10-31.a |becquerel trén  [Bg/m®
mét khéi
10-32.a |becquerel trén  [Bg/m?
meét vudng
10-33.a |gidy s
10-34.a |jun J
10-3b |electronvon  |ev | Xem 10-28b. |16V =1,602 176 487(0) x 107°J
[gia tri khuyén nghi CODATA 2006].
10-35.a |jun J
10-35b |electronvon  lev | Xem 10-28b. |1 eV =1,602 176 487(40) x 10 J
[gi4 tri khuyén nghi CODATA 2006].
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VAT LY NGUYEN T’ VA HAT NHAN (tiép theo)

DAl LVQONG

S6 muc

Tén

Ky higu

Binh nghia

Chu thich

10-36
(9-40)

nang lwgng
phan ra béta

O

tdng dong néng hat béta cuc dai
{muc 10-35) va nang lwgng lui
[TCVN 7870-5 (ISO 80000-
5:2007), muc 5-20.1] clia
nguyén tlr tao ra trong hé quy
chiéu trong d6 hat nhan phat xa
& trang thai nghi trwdre khi phén
ra

Vi sy phat xa positron, phai
cong thém nang lwgng cla cap
electron tao thanh vao téng
nang lwgng dé cap trong dinh
nghia bén.

Nang lwgng phén ra anpha &
trang thai co ban, Qg e, cling
bao gdm ning long clia sy
chuyén doi hat nhan béat ky
dién ra trong san phdm dwoc
tao ra.

10-37
(9-47)

thira s6 chuyén
dbi ni tai

ty sb clia sb electron chuyén ddi
ndi tai va sé lvgng tr gamma
phat ra béi nguyén tr phéng xa
trong sy chuyén dei cho truedc

Pai lvgng «/(a + 1) cling dwoc
dung va c6 thé goi Ia ty suét
chuyén ddi ndi tai.

Ty suét chuyén ddi riéng phan
(rng v&i cac I&p vo dién tlr khac)
nhau K, L, ... dwge ky hiéu bdi
Oy ALy ooy

agla, dwe goi 1a ty s6 chuyén
ddi ndi tai tir K dén L.

10-38.1
(10-1)

10-38.2
(10-2)

nang lugng
phan tng

nang lwgng
cdng hudng

o

Er. ETBS

trong phan (rng hat nhan, tbng
ddng ning [TCVN 78704 (ISO
80000-4:2006), myc 4-27.3] va
nang lwgng photon [TCVN
7870-5 (1SO 80000-5:2007),
muyc 5-20.1] cGa cac san pham
sau phan (rng trir di tdng dong
nang va nang lugng photon clia
c4c chét tham gia phan (rng

ddng nang [TCVN 7870-4

(ISO 80000-4:2006), muc
4-27.3] clia hat t&i, trong hé quy
chiéu cla bia, twong (rng véi
mét cdng hwéng trong phan teng
hat nhan

Déi véi phadn (ng hat nhan téa
nhiét, 0 > 0.

Déi v&i phan (rng hat nhan thu
nhiét, 0 <0.
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lpoN vi VAT LY NGUYEN T’ VA HAT NHAN (tiép theo
S$6 muc Tén Ky hiéu Pinh nghia Hé sb chuyén dai va cha thich
10-36.a [jun J
10-36b |electronven  |ev | Xem 10-28b.  |1eV=1602 176 487(40)x 10°J
[gia tri khuyén nghj CODATA 2006).
10-37.a |médt 1
10-38.a |jun J
10-38b |electronvon |V | Xem 10-28b. 16V =1,602 176 487(40) x 10 J
[gia tri khuyén nghi CODATA 2006).
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VAT LY NGUYEN TU VA HAT NHAN (tiép theo) DAI LUONG|
S6 muc Tén Ky higu Pinh nghia Chii thich
10-39.1 |[tiét dién o véi mot hat 1am bia cu thé va | Loai qua trinh dwgc chira
(10-3.1) v&i mét phan (rng hodc qua | bang chi sé dwéi, vi du: tiét
trinh cu thé dwoc tao bdi cac | dién hép thu o, tiét dién tan
hat t&i c6 dién tich hodc xa o, tiét dién phan hach a.
khong tuy theo loai va nang
lwong xac dinh thi tiét dién la
s6 trung binh clia phan (rng
hoac qua trinh d6 chia cho
théng lvgng hat toi (muc
10-44)
10-39.2 |tiétdiéntdng | o, or | tdng tt ca cac tiét dién (muc | Trong trwérng hop chum céc hat
(10-3.2) 13-36.1) twong (*ng v&i cac | téila don hudng hep thi tiét
phan (rng hodc cac qua trinh | dién tdng Ia tiét dién hiéu dung
khac nhau xay ra gitva hat t&i | dé tach mét hat téi khdi chum
tay theo loai va nang lwgng tia. Xem chu thich cho muyc 10-
[TCVN 7870-5 (1ISO 80000- | 53.
5:2007), muc 5-20.1] xac dinh
va hat bia
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lpoN vi VAT LY NGUYEN TU VA HAT NHAN (tiép theo)
Sé muc Tén Ky hiéu Dinh nghia Hé sb chuyén dbi va chi thich
10-39.a [mét vudng m? barn (b), 1 b:= 1072 m?
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hinh chép, chia cho géc
khéi dQ [TCVN 7870-3 (ISO
80000-3:2006), muc 3-6]
cua hinh choép dé:

g = JUndQ

10-41
(10-5)

tiét dién phd

tiét dién (muc 10-39.1) cla
mét qua trinh trong d6 nang
lwgng [TCVN 7870-5 (ISO
80000-5:2007), muc 5-20.1]
cua mét hat phat xa hodc
tan xa ndm trong mot
khoang nang Iwvgng, chia
cho dai dE cla khoang d6
o= dE

VAT LY NGUYEN TP VA HAT NHAN (tiép theo) DAI LUQNG]|
$6 muc Tén Ky higu Pinh nghia Chu thich

10-40  |[tiét dién gocloa tiét dién phat xa hodc tan xa|Cac dai lwgng 1040, 10-41 va 10-42

(10-9) mot hat vao mét phan td  |46i khi duoc goi I tiét dién vi phan.

Theo cac quy wéc da str dung trong cac
tiéu chudn khac clia bd tiéu chuan nay,
tiét dién goc va phd thé hién bang cac|
chi sé dwéi. Thang tin vé cac hat téi va|
hat di c6 thé thém vao gitra hai ngodc
don, vi dy

00 e(NEy, pEY) hodc
ap, e(NEy, p) hodc ag g(N, P)

Tiét dién d6i voi mot qua trinh trong dé
notron t&i co nang lvgng E, gay ra sy
phat proton trong khodng nang lwgng
[E, E + dE] va trong mdt phan té hinh
chép c6 goc khdi dQ, quanh goc tan xa
3 la oo E (HEQ.DES) dQ dE.

10-42
(10-6)

tiét dién phd
goéc

0.k

tiét dién (myc 10-39.1) phat
xa hodc tan xa mét hat vao
mét phan té hinh chép véi
nang lvgng E [TCVN 7870-
5 (ISO 80000-5:2007), muc
5-20.1] trong mét khoang
nang lwgng, chia cho géc
khéi dQ [TCVN 7870-3 (ISO
80000-3:2006), muc 3-6)
clia hinh chop dé va dai dE
cua khoang do:

o = lJoq [dQAE

Dai khi, nhi¥ng hat téi va @i dwoc biéu
thi bang cac chi sé dudi, trong trwong
ho'p nhw vay, ky hiéu Q hodc E biéu thi
d4c treng goc hodc phd sé dwoc dit &
vi tri chi 6 trén, vi dy

omf (Ey) hodc oftf .

Tuy nhién, néu chi sé dwéi Q hodc E
khéng cé trong ky hiéu tiét dién thi dac
treng g6c hodc phd cua tiét dién chi
duwgc dua ra trong ngodc don khi cod
bién 9 hoac E dbi véi hat di, vi dy onp
(Eo, E9) hodc ay5(EY).

Khi @6, khéng duwgc bd di cac bién nay.
Thay cho “phd”, c6 thé stv dung thuat
ngi¥ “phan b v& nang leeng” hay “phan
bd nang lvong” (xem ICRU Bao c4o 60,
1998).
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ON V| VAT LY NGUYEN T VA HAT NHAN (tiép theo
S6 muc Tén Ky hiéu Dinh nghia Hé sb chuyén ddi va chu thich
10-40.a |mét vudng trén |m%/sr
steradian
10-41.a [mét vudng trén|m?/J
jun
10-42.a |mét vudng trén|m?/(sr-J)

steradian jun
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TCVN 7870-10:2010

tiét dién vi mdé

qua trinh thugc mét loai xac
dinh tinh cho tt ca cac nguyén
tr hoac thue thé khac trong
mién 3D da cho, chia cho thé
tich [TCVN 7870-3 (ISO
80000-3:2006), muc 3-4] clia
mién do

VAT LY NGUYEN TU? VA HAT NHAN (tiép theo) PAl LU’O‘NGI
S6 muc Tén Ky hiéu Binh nghia Chu thich

10-43.1 |[tiét dién theo thé|Z tdng tiét dién (muc 10-39.1) d6i|Z = may + ... + nj0; +

(10-7.1) tich, vGi mot phan ng hodc mdt  |trong d6 n;1a mat do va o, 14 tiét

dién cua thuc thé loai /. Khi cac
hat bia ctia mdi chét & trang thai
nghi, 2 = 1/I, trong @6 / la quang
dwdng tw do trung binh (muc 10-
73).

Xem cha thich cho muc 10-50.

10-43.2 [tiétdiéntdng [Zw ¢ [tBng clia cac tiét dién tdng
(10-7.2) theo thé tich, (muc 10-39.1) clia tt ca cac
tiét dién dng vi nguyén tlr hodc thyc thé khac
md trong mi&n 3D da cho, chia cho
thé tich [TCVN 7870-3 (ISO
80000-3:2006), muyc 3-4] clia
mién do
10-44 théng lwgng hat |@ tai mot diém da cho trong Thuét ngl “hat” thwdng dwgc
(10-8) khong gian, s6 dN hat t¢i mét  [thay béng tén clia hat cy thé, vi

mién ciu nhd, chia cho dién
tich cla tiét dién d4

[TCVN 7870-3 (ISO 80000-
3:2006), myc 3-3] clia mién d6:
AN

Cd4

du théng lwgng proton.

Khi s&¥ dung ngudn phang, déi
v@i cac hat chay song song qua
bé& mét, gi4 tri nay la sé hat chay
qua bé mat ciia mat phang chia
cho tdng dién tich bé mat do.
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[pon i VAT LY NGUYEN TU VA HAT NHAN (tiép theo)
S6 muc Tén Ky hiéu Pinh nghia Hé sb chuyén déi va cha thich
10-43.a |mét mii trr m6t  |m™
10-44.a |métmitrr hai  |m™
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VAT LY NGUYEN T’ VA HAT NHAN (tiép theo)

DAl LUQNG

S6 muc

Tén

Ky higu

Pinh nghia

Chu thich

10-45
[(r0-9)

téc do thong
Irgng hat

0,d

do
=
trong d6 d¢ la sé gia clia thdng
Irgng hat (muc 10-44) trong
khoang thoi gian vé cung ngén
v@&i théi gian dr [TCVN 7870-3
(1SO 80000-3:2006), myc 3-7]

Thuét nglr “hat* thwdng dugrc
[thay bing tén ctia hat cy thé, vi
du téc do thong lwgng proton.
Ky hiéu & dwoc dung chi yéu
thay cho 6.

Ham phan bd dwoc thé hién theo
van téc va nang lwong, 6, va 6,
lién hé v&i 8 bdi

6 = [6.d. = [0:dE.

Dai lvgng nay cling dwgc goi la
mat do thong lwgng hat. Vi ti
“mat d8" c6 nhiéu ngha nén
thuat ng@ “téc do théng lwong”
duwoc wa ding hon. Déi véi
trwéng birc xa gdm cac hat véan
téc v, tbc do thong lgng bing
nv, trong d6 n la mat dd hat.
Xem chi thich clia 10-44.

10-46

xa

nang lwgng birc

R

nang lwgng [TCVN 7870-5
(ISO 80000-5:2007), myc
5-20.1), ngoai trlr ndng lwgng
nghi (muyc 10-3), clia cac hat
dwoc phat ra, truydn qua hodc
thu dwgc

Déi véi cac hat ndng lwgng E
(trlr nang Iwgng nghi), nang
legng blre xa, R, bang tich NE
trong d6 N |a s6 hat phat ra,
truyén qua hoac nhan dwoc.
C4c phan bd, Neva Re, clia sb
hat va ndng lvgng blrc xa theo
nang lwgng dwgc cho bdi Ng =
dN/dE va Rg =dR/dE trong d6 dN
1a sb hat ¢6 ndng lwvong gitva E
va E + dE, con dR la nang lwgng
bilrc xa clia ching. Quan hé gilra
hai phan bd nay Ia

Re = ENg.




TCVN 7870-10:2010

loon vi VAT LY NGUYEN TU? VA HAT NHAN (tiép theo),
S6 muc Tén Ky hiéu Pinh nghia Hé s6 chuyén ddi va chu thich
10-45.a |métmiatrirhai |m¥s
trén giay
10-46.2 |jun J
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VAT LY NGUYEN TU VA HAT NHAN (tiép theo) PAI LFQNG
$6 muc Tén Ky hiéu Binh nghia Cha thich
10-47  |thong lwgng " tai mot diém da cho trong
(10-10) nang lwong khdng gian, tdng cac ning
Irgng blrc xa dR (muc 10-46),
trlr nang lwong nghi, cla tét ca
cac hat téi mién cau nho chia
cho dién tich tiét dién d4
[TCVN 7870-3 (ISO 80000-
3:2006), muc 3-3] ctia mién dé:
_dr
Y= a4
10-48  [tbc dothéng  |v -
l(10-11) lrgng nang dr Ky hiéu ¥ dwoc dung chi yéu
lvong trong d6 dy 1 s gia cia thdng [thay cho y.
lrgng nang lvgng (muc 10-47) |y higu v 14 chir thuwdng psi.
trong khoang th&i gian v6 cling
ngén véi thoi gian df [TCVN
7870-3 (1ISO 80000-3:2006),
muyc 3-7]
10-49 dong hat J, (S) dai lwong vecto ma tich phan [Tl *hat” thwérng duwgc thay béng
(10-12) thanh phan phap tuyén cia n6 [tén hat cu thé, vi du dong proton.
theo mat bt ky bang sb N cac
hat di qua méat dé trong mgt  |Ky hiéu § dwge khuyén ding
khodng th&i gian vé ciing ngén [trong tredmg hep ¢6 thé nham
chia cho khodng th&igian dr  |véi ky higu J cia mét dd dong
[TCVN 7870-3 (ISO 80000- |dién. Di véi dong notron, ky
3:2006), muc 3-7): hiéu J thweéng dwoc str dung.
|J - end4 = dN/dt trong d6 e,d4  |Ham phan bé dworc bidu dién
la vecto phan té b& mat [TCVN |theo vén tdc va néng lwgng J, va
7870-3 (ISO 80000-3:2006), |JE, lién hé v&i J bdi
muc 3-3] 7= Jdo=[ Jeds.
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trén giay

DON VI VAT LY NGUYEN TU VA HAT NHAN (tiép theo)
Sé myc Tén Ky hiéu Dinh nghia Hé sé chuyén ddi va chu thich
10-47.a |jun trén mét Jim?
vudng
10-48.a |oat trén mét Wim?
vudng
10-49.a |métmitrirhai  |m™s
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VAT LY NGUYEN TUP VA HAT NHAN (tiép theo)

DAI LUONG|

S0 muc Tén

Ky hiéu

Pinh nghia

Chi thich

10-50
(10-13)

hé sb suy gidm|u, u
tuyén tinh

1 dJ

J dx

trong d6 J la d6 Ion toc do
dong (muc 10-49) cua chum
hat song song vé&i phwong x

p:

1 bang tiét dién tdng vi md Zin
dé tach hat ra khéi chum tia.

10-51
(10-14)

hé sb suy gidm | i
khéi

tim=p 1 p

trong d6 u 1a hé sb suy gidm
tuyén tinh (muc 10-50) va p 1a
mat dd khdi lwgng [TCVN
7870-4 (1ISO 80000-4:20086),
muc 4-2] clia mdi chét

10-52
(10-15)

hé sb suy giam | u.
mol

ue=plc

trong d6 u 1a hé sé suy giam
tuyén tinh (muc 10-50) va c Ia
ndng dd lvgng-chat [TCVN
7870-9 (1SO 80000-9:2009),
muc 9-13]) clia méi chét

10-53
(10-16)

hé sb suy gidm | ua
nguyén ter

ua=pln

trong dé x 1a hé sb suy giam
tuyén tinh (muc 10-50) va » 1a
mét dé [TCVN 7870-9 (ISO
80000-9:2009), muyc 9-10.1]
clia cac nguyén tr trong chét

4 bang tiét dién tdng o, d& tach
hat ra khéi chum tia.
Xem thém muc 10-39.2.

10-564  |d% day nira gia
(10-17) | ti

dipz

d6 day [TCVN 7870-3 (ISO
80000-3:2006), myc 3-1.4] cla
I&p suy giam lam giam dai
Irgng dang xét clia chum tia
don huwéng mét nira gia tri ban
dau clia né

Déi voi sy suy giam theo ham
m,

diz = (In2) / p.

Cac do day nira gia tri khac, nhw
d6i voi do suy gidm, phoi nhiém
va kerma trong khong khi cling
dwoc st dung.
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DON VI VAT LY NGUYEN T VA HAT NHAN (tiép theo)
Sé muc Tén Ky hiéu Dinh nghia Hé sé chuyén ddi va cha thich
10-50.a |mét mi trie mdt  |m™"

10-51.a |métvudng trén  [m/kg
kilbgam

10-52.a [métvudng trén  |m*mol

mol
10-53.a |mét vudng m?
10-54.a |mét m
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VAT LY NGUYEN TUP VA HAT NHAN (tiép theo)

DAI LUONG|

S6 muc

Tén

Ky hiéu

Pinh nghia

Cha thich

10-55
(10-18)

nang suét dirng
tuyén tinh tbng

S. 5

S = —dE/dx

trong d6 —dE la nang lvong
[TCVN 7870-5 (1ISO 80000-
5:2007), muyc 5-20.1] giam theo
phuong x doc quang dwong ban
dau co do dai dx

[TCVN 7870-3 (ISO 80000-
3:2006), muc 3-1.1]

BPai lwgng nay cén dwoc goi la
nang suét dirng.

Ca tén hao dién ti va tdn hao birc
xa déu dwoc tinh dén.

Ty sb gitra nang suét dirng tuyén
tinh tdng ctia mot chat va cuia chét
déi chirng dwoc goi la nang suét
dirng tuyén tinh twong déi.

Xem thém muc 10-88.

10-56
(10-19)

nang suét dimg
nguyén tir
tdng

Sa=8/n

trong d6 S 1a nang suét dirng
tuyén tinh tdng (muc 10-55) va
nla mat ddé [TCVN 7870-9

(1SO 80000-9:2009), muc
9-10.1] clia nguyén tlr trong chét

10-57
(10-20)

nang suét dimg
khéi tdng

Sn=S1p

trong do6 S 1a nang suét ding
tuyén tinh tdng (muc 10-55) va
p 14 méat dd khéi lwong [TCVN
7870-4 (1SO 80000-4:2006),
muc 4-2] cia mau

Ty sb gitra nang suét dirng khoi
tdng clia mdt chat va clia chat dbi
chirng dwgc goi 1 nang suét dirng
khéi twong déi.

10-58
(10-21)

khodng tuyén
tinh trung binh

R, R

do dai [TCVN 7870-3 (ISO
80000-3:2006), myc 3-1.1]
quéng dwdng tdng trung binh
chon loc ma hat xam nhép trong
qua trinh cham dan vé trang thai
nghi (hoc vé& ning lwong
ngudng phi hgp nao dé) vao
mét chét d& cho trong cac diéu
kién xac dinh lay trung binh cho
mét nhdm hat cé cung néng
Iwgng ban dau [TCVN 7870-5
(1SO 80000-5:2007), myc 5-
20.1]

10-59
(10-22)

khoang khbi
lgng trung
binh

R.ru (Rw)

R,=Rp

trong dé R la khoang tuyén tinh
trung binh (myc 10-58) vapla
mét dd khéi lvgng [TCVN 7870-
4 (ISO 80000-4:2006), muyc 4-2]

clia mau
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loon Vi VAT LY NGUYEN T(* VA HAT NHAN (tiép theo)
$6 muc Tén Ky hiéu Binh nghia Hé sé chuyén dbi va cha thich
10-55.a |jun trén mét J/m
1055b |electronvontrén levim | |[tevim= 77T
mét 1,602 176 487(40) x 1079 J/m

[i4 tri khuyén nghi CODATA 2006).

10-56.a [jun mét vudng J-m

10-56.b |electronvén mét |eV - m? 1eVm?=
vudng 1,602 176 487(40) x 107" J.m?
[gia tri khuyén nghj CODATA 2006].

10-57.a |jun métvudng  [J - m¥kg

oo yenkidgam ) Ll e
10-57.b |electronvén mét |eV - m?/kg 1 eV-mélkg
vudng trén 1,602 176 487(40) x 107" J.m%kg
kilbgam [gia tri khuyén nghi CODATA 2006).
10-58.a |mét m

10-59.b |kildgam trén mét |kg/m?
vudng
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VAT LY NGUYEN T( VA HAT NHAN (tiép theo) DAI LUONG|
Sé muyc Tén Ky hiéu Pinh nghia Chiu thich

10-60  |d% ion hoa tuyén [N, N, = 192 lon héa bao gdm sy ion héa do

(10-23) tinh e d cac hat ion héa thir cdp, ... gay ra.

trong d6 e la dién tich nguyén t&
va dQ la dién tich tdng trung
binh clia tit ca cac ion duong
sinh ra trén mot phan td quang
dudng cb dd dai dI [TCVN 7870-
3 (ISO 80000-3:2006), myc 3-
1.1] b&i hat mang dién ion héa
10-61 dé ion héa tdng [N b&i mét hat 1a tdng trung binh [N =[N, d!

(10-24) dién tich chia cho dién tich Xem cha thich cho myc 10-60.
nguyén td, e, cla tat ca cac ion
dwong sinh ra do mét hat mang
dién ion hda doc theo toan b
quang dwéng clia nd va doc
theo quang dwdng clia cac hat

mang dién th(r cAp bét ky
10-62 nang lwgng tén (W Wi =Ecl N Tén goi “tdn hao nang lwgng trung
(10-25) hao trung binh trong d6 Ex 1a dong nang ban  [binh trén c3p ion tao ra” thuwdrng
trén dién tich d4u [TCVN 7870-4 (ISO 80000- |duwec sir dyng mac dii nd khdng rd
nguyén té tao 4:2006), myc 4-27.3] ctia hat  [rang. Khéng nén nham I4n dai
ra mang diénionhéava N ladd [lwgng S/N, di khi goi la ndng
ion héa tdng (muyc 10-61) tao ra |lwgng trung binh trén cap ion tao
bdi hat dé ra, véi Wi

Trong bao céo ICRU 60, nang
Iwgng trung binh tiéu tén trong
mot chét khi trén mot cap ion
dugctaora, W, laty sbgiva E va
N, trong d6 N 1a sé trung binh cla
cép ion tao ra khi dong nang ban
déu E cla hat mang dién tiéu tan
hoan toan trong chét khi d6. Do dé
W = EIN trong d6 s6 trung binh N
clia cac cép ion bang tdng dién
tich dwgc giai phéng cung déu
chia cho dién tich cta electron.
Diéu nay tuan theo dinh nghia vé
W rang cac ion tao ra bdi blc xa
ham hoic birc xa thir cip khac do
cac hat mang dién bao gdm trong
N phat ra.
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[poN vi VAT LY NGUYEN TU VA HAT NHAN (tiép theo)
Sé muc Tén Ky higu Binh nghia Hé s6 chuyén dbi va cha thich
10-60.a |mét mii trr mdt  [m”"

10-61.a |mot 1 Xem Lo gidi thiéu, 0.3.2
10-62.a [jun J
10-62.b |electronvén RY 1eV = 1,602 176 487(40) x 10™° J

[gia tri khuyén nghi CODATA 2006].
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VAT LY NGUYEN TU? VA HAT NHAN (tiép theo) DAI LUQNG|
S$6 muc Tén Ky hiéu Binh nghia Chu thich
10-63 |ddlinhdéng  |u téc G dich chuyén trung binh
(10-26) [TCVN 7870-3 (ISO 80000-
3:2006), muyc 3-8.1] ma dién
trdng truyén cho mot hat
mang dién trong méi chét chia
cho cwdng dé dién trwérng do
[TCVN 7870-6 (IEC 80000-
6:2008), myc 6-10]
10-64.1 |mat dd hat n n=NIV n |a ky hiéu chung cho méat dé
(10-29) Jtrong d6 N la sb hat trong mién|hat.
3D co thé tich ¥ Ham phan bd biéu thj theo van
téc va nang legng, 7. va ng, lién
10-64.2 |mat do ion n',n~ |0 =NI,n =NIV quan dén nla
|(10-27) trong d6 N* va N~ twong (*ng la|n = [n.dv = [ndE.
s ion dwong va am, trong Tie “hat” thwéng dwgc thay bing
mién 3D c6 thé tich ¥ tén mét hat cy thé, vi dy mat do
[TCVN 7870-3 (1ISO 80000-  [notron,
3:2006), myc 3-4]
10-65 |hésbtaihop, |a hé sé trong luat tai hop Thuat ngl “thira sb tai hgp”
(10-28) thira s tai et e e thwdng dwgc st dung la khong
hop dr dt chinh xac vi tir “thira s6” chi nén
trong d6 " va n”la mat g ion |dung véi cac dai lugng c6 thir
(muc 10-64.2) twong (ng cla |nguyén 1.
cac ion dwong va am, tai hep
trong mgt khoang théi gian vo
cung ngén véi thoi gian dr
[TCVN 7870-3 (ISO 80000-
3:20086), muc 3-7]
10-66 |hé sbkhuéch |D,D, [|theo phwong x, Tl “hat” thwérng dugc thay bing
(10-32) tan, hé sb I tén mot hat cy thé, vi du mat do
khuéch tan " ondx notron.
dabi véri mat trong @6 J, la thanh phén x clia [Pi véi hat c6 tée 46 v cho
do hat dong hat (muc 1049)vanla |trwéec,
mét d hat (muc 10-64.1) D, (v)=- Jox
on,,0x
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[pon VI VAT LY NGUYEN TU’ VA HAT NHAN (tiép theo)
S$é muc Tén Ky hiéu Dinh nghia Hé sé chuyén ddi va chu thich
10-63.a |métvudngtrén |m%(V -s)
von giay
10-64.a [métmatreba |m™
10-65.a |mét khdi trén giay [m®/s
10-66.a |métvudngtrén |m?s
giay
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VAT LY NGUYEN TUP VA HAT NHAN (tiép theo)

DAl LUQNG|

S6 muc

Tén

Binh nghia

Cha thich

10-67
(10-33)

hé sé khuéch
tan déi voi tée
do théng
lwgng

J,
Do=—300x
trong d6 J, 1a thanh phan x clia
dong hat (muc 10-49) va ¢ la
tbc d6 théng lvgng hat (muc
10-45)

trwéc,
s
D, (v)=

e

u

va

D6i véi hat 6 tée d6 v cho

UDO(U} - —DN(U)'

10-68
(10-34)

mat dé ngudn
hat

téc do sinh hat trong mét mién
ba chiéu chia cho thé tich
[TCVN 7870-3 (ISO 80000-
3:2006), muc 3-4] clia phan té
dé

T “hat” thwdng duoc thay bang
|tén mét hat cy thé, vi dy mat do
ngudn notron.

Ham phan b biéu thi theo van
tdc va nang lwong, S. va Sg, lién
quan téi S'la

S=[S.dv=]SdE.

10-69
(10-35)

mat do lam
cham

mat do (muc 10-64.1) 1am
cha&m qua mét gia tri nang
lwgng [TCVN 7870-5 (ISO
80000-5:2007), myc 5-20.1]
cho trwdc trong mét khoang
thei gian v cung ngén, chia
cho khoang thadi gian [TCVN
7870-3 (ISO 80000-3:2006),
muc 3-7] clia khoang doé

D6i v&i mat dé » va khodng thdi
gian ds,

el

10-70
(10-36)

xac suét thoat
cdng hwdng

dé notron dang cham lai sé

xac dinh dai nang lwgng cdng
huwéng (muc 10-38.2) ma
khdng bj hép thy

trong mdi chat vo han, xac suét

vurot qua tit ca hodc mét phdn

10-71
(10-37)

lethargy (dé
giam nang
Iegng loga)

v&i notron cé dng nang £
[TCVN 7870-4 (ISO 80000-
4:2006), muc 4-27.3],
u=In(Eo /! E)

trong dé E, 4 nang lwgng qui
chiéu
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lpoN \'/ VAT LY NGUYEN T VA HAT NHAN (tiép theo)|
S6 muc Tén Ky hiéu Binh nghia Hé s6 chuyén ddi va cha thich
10-67.a |mét m
10-68.a |gidy md trix mét  [s7'/m’
trén mét khdi
10-69.a |métmitrrba |m™/s
trén giay
10-70.a |moét 1 Xem L¢i gi@i thiéu, 0.3.2.
10-71.a |mét 1 Xem Loi giéi thigu, 0.3.2.
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VAT LY NGUYEN TUP VA HAT NHAN (tiép theo)

PAI LUONG|

S6 muc

Tén

Ky hidu

Pinh nghia

Cha thich

10-72
(10-38)

lrgng giam loga
nang lvgng
trung binh

¢

gia tri trung binh cla d6 tang
lethargy (muc 10-71) trong
twong tac dan hdi gitra notron
va hat nhan c6 dong nang
[TCVN 7870-4 (ISO 80000-
4:2006), myc 4-27.3] khong
dang ké so véi dong nang clia
notron

10-73
(10-39)

quang dwong tw
do trung binh

khoang cach trung binh [TCVN
7870-3 (ISO 80000-3:2006),
muc 3-1.9] ma hat vwot qua
gitba hai phan (rng hodc qua
trinh xac dinh lién tiép

Xem chu thich cho muc 10-43.

10-74.1
(10-40.1)

10-74.2
(10-40.2)

10-74.3
(10-40.3)

dién tich lam
cham

dién tich khuéch
tan

dién tich di tan

2
L3.L5

M

trong mdi chat ddng nhéat vé
han, mdt phan sau gia trj binh
phwong trung binh khoang cach
[TCVN 7870-3 (1SO 80000-
3:2006), myc 3-1.9) gitra ngudn
notron va diém notron dat gia tri
nang lwgng cho trwérc [TCVN
7870-5 (ISO 80000-5:2007),
muyc 5-20.1]

trong méi chat ddng nhét vod
han, mét phén sau gia tri binh
phwong trung binh khoang cach
[TCVN 7870-3 (ISO 80000-
3:2006), myc 3-1.9] gitra diém
notron xam nhap vao mét I6p
xac dinh va diém notron di ra
khoi I&p d6

tdng dién tich [TCVN 7870-3
(ISO 80000-3:2006), muc 3-3]
ving lam cham tlr nang lwgng
phan hach dén ning lwgng nhiét
[TCVN 7870-5 (ISO 80000-
5:2007), myc 5-20.1] va dién
tich khuéch tan déi v&i notron
nhiét

dinh.

Lé&p cla notron phai dwgc xac
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[pon v)

VAT LY NGUYEN TU VA HAT NHAN (tiép theo)

Sé muc Tén Ky higu Dinh nghia Hé s6 chuyén ddi va chu thich
10-72.a [mét 1 Xem Lo&i giéi thiéu, 0.3.2.

10-73.a |mét m

10-74.a |mét vudng m?
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phan hach do cac notron & tat
ca dai nang lwgng [TCVN 7870-
5 (ISO 80000-5:2007), myc 5-
20.1], va s trung binh cac
notron sinh ra béi phan hach chi
do notron nhiét

VAT LY NGUYEN TUP VA HAT NHAN (tiép theo) DAI LUONG|
S6 myc Tén Ky higu Binh nghia Chu thich
10-75.1 |d0 dailam cham|Ly, Le  [Ls= 12
(10-41.1) trong d6 L2 14 dién tich lam
cham (muc 10-74.1)
10-75.2 |dd dai khuéch L L=_[12
(10-41.2)| tan 2 T
trong d6 L? la dién tich khuéch
tan (myc 10-74.2)
10-75.3 |[d$ dai di tan M M= [M?
(10-41.3) trong d6 M 13 dién tich di tAn
(muc 10-74.3)
10-76.1 |hiéu suétsinh |v s trung binh notron phan hach [Con goi la thira sb v va thira sb
(10-42.1) | notron trén phét ra tic théi hay tré trén mot |x.
mét phan phan hach notron
hach
10-76.2 |hiéu suétsinh |y sé trung binh notron phan hach |v/y bing ty sé cla tiét dién vi
(10-42.2)| notron trén phét ra tlrc théi hay tré clia mdt |mé déi véi phan hach va hap
mét hédp thuy notron hép thu trong nhan phan [thy ca cho notron trong nhién
hach hodc trong nhién liéu hat  [liéu.
nhan xac dinh
10-77  |hé s6 phan hach|e trong mai chét vé han, ty sé clia [Lop (nhiét) clia notron phai
(10-43) nhanh s6 trung binh notron sinh ra bdi |dwoc xac dinh.
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lpon Vi VAT LY NGUYEN T VA HAT NHAN (tiép theo)

S6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén ddi va cha thich
10-75.a |mét m

10-76.a |mét Xem L&i gi¢i thiéu, 0.3.2.

10-77.a |mét Xem L&i giéi thiéu, 0.3.2.
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trong d6 ker 1a hé sb nhan hiéu
dung (muc 10-80.3)

VAT LY NGUYEN TUF VA HAT NHAN (tiép theo) DAl LUONG|
S6 muc Tén Ky hiéu DPinh nghia Chi thich
10-78 hé sé strdung |f trong méi chét v han, ty sb clia [Lép (nhiét) clia notron phai
(10-44) nhiét s6 notron nhiét bj hap thy trong [dwoc xac dinh.
hat nhan phan hach hodc nhién
lidu hat nhan xac dinh hap thy
va téng sb notron nhiét bj hap
thy
10-79  [xac sudtkhéng |4 xac sudt ma mét notron khéng  |Lép (nhiét) clia notron phai
(10-45) bi ro thoat ra khai 16 phan (rng trong  [dwgc xac dinh.
qua trinh 1am cham ho#c khuéch
tan nhw mét notron nhiét
10-80.1 |nhé sb nhan k ty sé cia tdng sé notron phan
(10-46.1) hach hoac notron phan hach
phu thudc sinh ra trong mot
khodng thoi gian va tdng sé
notron mét do hép thu hay ro
trong cling thei gian d6
10-80.2 |hé sé nhan ks hé sb nhan (muc 10-80.1) clia  [P4i véi 16 phan trng nhiét,
(10-46.2)| trong méi moi chat vé han hay mot mang |k = nepf.
chét v han 14p lai vo han
10-80.3 |hé sb nhan hiéu |kex hé sb nhan clia mdi ch&t htru  [ketr = koA
(10-46.3)| dung han
10-81 [@dphaning |[p o5 ke —1
(10-47) ke
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lpON v VAT LY NGUYEN T’ VA HAT NHAN (tiép theo)
Sé muc Tén Ky hiéu Pinh nghia Hé sé chuyén dbi va cha thich
10-78.a |mdt Xem Lo&i gioi thiéu, 0.3.2.

10-79.a [mét Xem L&i gidi thiéu, 0.3.2.

10-80.a [mét Xem Loi gidi thiéu, 0.3.2.

10-81.a |mét Xem L&i gidi thiéu, 0.3.2.
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VAT LY NGUYEN TU? VA HAT NHAN (tiép theo)

DAI LUONG|

S6 muc

Tén

Ky higu

Pinh nghia

Cha thich

10-82
(70-48)

héng sé thoi
gian 16 phan
rng

T

khoang théi gian [TCVN 7870-3 (ISO
80000-3:2006), myc 3-7] cin dé téc
dd théng lvgng notron (muc 10-45)
trong 16 phan teng thay ddi e 14n khi
téc 3o théng lvong ting hoac giam
theo ham mi

Con goi la chu ky 16 phan
ng.

10-83.1
(10-50.1)

10-83.2
(10-50.2)

nang lwgng
truyén

nang lvgng
truyén trung
binh

™~

dbi voi birc xa ion hoa trong chét
trong mién 3 chiéu cho trwérc,

E=2&

trong d6 nang lwgng tich ty, ¢, 1a ndng
lwgng [TCVN 7870-5 (ISO 80000-
5:2007), myc 5-20.1] tich ty trong mot
twong tac don i, va dugc cho bing
€= &in — Eou + O,

trong d6 &, 12 nang lwgng [TCVN
7870-5 (ISO 80000-5:2007), myc 5-
20.1] ciia hat téi, khéng ké& nang
Iwgng nghi (muyc 10-3),

tou 12 tdng cac nang Ivgng [TCYN
7870-5 (ISO 80000-5:2007), myc 5-
20.1] clia tAt ca cac hat ion héa dira
[khéi trong tac, khong ké nang lweng
nghi (muyc 10-3), va

Q la sy thay ddi trong néng lwgng
nghi (myc 10-3) clia hat nhan va tat ca
cac hat lién quan trong twong tac do

dbi véi chat trong mién da cho,

€ =Rin—Ron + Y0

trong d6 Ri, 14 nang lugng blrc xa
(myc 10-46) clia tat ca cac hat mang
dién ion héa va khong mang dién di
vao mién do,

Row 12 ndng luong birc xa clia tat ca
cac hat mang dién ion h6a va khéng
mang dién di ra khdi mién dé, va

Y0 la téng cac thay dbi trong néng
lwong nghi (muc 10-3) ctia hat nhan
va cac hat co ban xuét hién trong
mién d6

Nang lwgng truyén 1a mét
dai lwong hén loan.

Pai lwgng nay cb y nghia
gia tri ky vong clia ning
lwgng truyén (myc 10-
83.1).

Dai khi, nd con dwgc goi
1a lidu hép thy tich phan.
Q> 0 nghia la nang
Iwgng nghi giam; 0 <0
nghfa la nang lvgng nghi
tang.




TCVN 7870-10:2010

[poN vi VAT LY NGUYEN TU VA HAT NHAN (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén dbi va chu thich
10-82.a |[giay s

10-83.a |jun J
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VAT LY NGUYEN TU VA HAT NHAN (tiép theo) DAI LUQNG|
S6 myc Tén Ky higu Binh nghia Cha thich
10-84.1 |liéu hap thy D abi v&i bét ky loai birc xa ion hoa|z =[Ddm
|(10-51.2) |nao, trong d6 dm 1a phan té khéi
p- ¢ lwgng clia vét chét bi chiéu xa.
dm Trong giéi han ctia mét mién
trong d6 d¢ [& na@ng Iwenginhg, nang lvong riéng trung
truyén trung binh (muc 10-83.2)[binh z bing lidu hap thu D.
b&i birc xa ion hdéa cho mdt phan
té vat chét bi chiéu xa co khbi
lwgng dm [TCVN 7870-4 (ISO
|80000-4:2006), muc 4-1]
10-84.2 |nanglwong |2 ddi voi bat ky loai birc xa ion héal; |3 dai lwgng hén loan.
(10-51.1)| truyén riéng nao, Trong gi¢i han ciia mdt mién
P nhd, nang lwgng riéng trung
e 5 binh z bang liéu hap thy D.
trong 66 ¢ la nang lwgng truyén Nang lwgng truyén riéng co thé
(myc 10-83.1)t¢i vat chétbi | mat hoac nhidu sy kién (tich
chiéu xa va m la khéi lwgng ty néing kromg) gdy ra.
[TCVN 7870-4 (1ISO 80000-
4:2006), muc 4-1] ctia vat chét
do
10-85  |hé sb phdm chét|Q hé sb trong tinh toan va do Q duoc xac dinh béng viéc
twong dwong liéu (muc 10-86), |truyén nang lwgng tuyén tinh
nh& d6 lidu hép thy (myc 10-  |khéng gi&i han, L., (thudng ky
84.1) dugc lay trong sé dé tinh  |hiéu la L hodc LET), clia cac
hiéu qua sinh hgc khac nhau clia |hat mang dién qua mot phan té
blre xa véi myc dich bdo vé birc [thé tich nh tai diém nay (gia tri
xa L., dwoc cho dbi voi cac hat
mang dién trong nwéc, chir
khéng phai trong md; tuy nhién,
swr khac biét la nhd).
10-86 [twongduwong |H tai diém quan tam trong mé, Twong dwong lidu tai mot diém
(10-52) lidu H=DQ trong md dwoc cho béi
trong d6 D la lidu hap thy (muc |z _ I’@( L)D, d,
10-84.1) va 0 la hé sb phdm 8
chat (muyc 10-85) tai didm do trong d6 D, = dD/dL 1a phan b
clia L cua lidu hap thy tai diém
quan tam. Biéu thirc clia L
dwoc cho trong Xuét ban ICRP
103 (ICRP, 2007).
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loon vi VAT LY NGUYEN TU VA HAT NHAN (tiép theo),
S6é muc Tén Ky hiéu Pinh nghia Hé sb6 chuyén ddi va chi thich

10-84.a |gray Gy 1 Gy = 1J/kg Gray la tén riéng cla jun trén kildgam,
dwoc dung nhw don vi SI nhat quan
cho cac dai lvgng nay.
rad (rad), 1 rad := 107 Gy

10-85.a |mét 1

10-86.a [sivo Sv 1 8v:=1J/kg Sivo 1a tén riéng cla jun trén kildgam,
dwoc dung nhw don vi S| nhét quan
cho dai lvong twong dwong lidu.
rem (rem), 1 rem := 1072 Sv
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VAT LY NGUYEN TP VA HAT NHAN (tiép theo) DAI LUQNG|
$6 muc Tén Ky hiéu Pinh nghia Chii thich
10-87  [suétlidu hip thu| & &40
(10-53) dr
trong dé dD la sb gia lidu hap thu
(muc 10-84.1) trong khoang thoi
gian c6 dd dai dr [TCVN 7870-3
(ISO 80000-3:2006), muc 3-7)
10-88  |d6 truyén nang |L, ddi véi hat mang dién ion héa, |Dai lwgng nay chwa dwoc xac
(10-54) luong tuyén 1, = 9Ea dinh G4y du trir khi A duoc xac
tinh d/ dinh, nghfa 12 déng ning cic
trong d6 dE, Ia tn hao ndng |gai ciia c4c electron thir cAp c6
Iwong truyén trung binh cyc bd  |naing lvgng dwoc coifa “tdn
trong mot vat chét doc mét dong cyc bd”. A cb thé tinh
quéng dwdng nhd qua vat chét bing eV.
d6, trir di téng dong nang clia tét |pg truydn nang Ivgng tuyén
ca cac electron thoat ra ¢6 dong tinh thudng dwgc viét tit Ia
nang I6n hon A, va LET, nhung chi sé dw6i A hodc
dI [TCVN 7870-3 (ISO 80000-  |tri s6 ctia né can duwoc vidt
3:2006), myc 3-1.1] 13 @0 dai  |tham vao.
quang dwéng
10-89  |kerma K d6i v&i hat ion hoa gian tiép Tén “kerma” dwoc lay tir chir
(10-55) (khéng mang dién), céi dau clia Kinetic Energy
x = 9Eu Released in MAtter (ho&ic MAss
dm ho#c MAterial).
|trong d6 dE, 1a tdng cac 4Ong  |pai lwgng dE, bao gdm dong
néing [TCVN 7870-4 (ISO 80000-|nang clia céc hat mang dién
4:2006), myc 4-27.3)ban ddu  |phat ra trong giai doan phén r3
clia tit ca cac hat mang dién ion [ca nguyén tl hoic phan tir
héa dugc gidi phong béi cac hat (hoxc hat nhan bj kich thich.
ion héa khdng mang dién trong
phan té vat chat, va
dm 1a khéi lugng [TCVN 7870-4
(ISO 80000-4:2006), myc 4-1]
clia phan té do
10-90  |sudtkerma & 9K
|(10-56) dr
|trong d6 dK Ia sb gia kerma (muc
10-89) trong khodang thoi gian dr
|[TCVN 7870-3 (1ISO 80000-
3:2006), myc 3-7]
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DON VI VAT LY NGUYEN T VA HAT NHAN (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén déi va cha thich
10-87.a |gray trén gidy Gyls 1 Gy/s := 1 Wikg
Xem chu thich cho muc 10-84.a.

10-88.a [jun trén mét J/m
10-88b |electronvon trén |eV/im | 1 eV/m = 1,602 176 487(40) x 10~ J

mét [gi4 trj khuyén nghi CODATA 2006).
10-89.a [gray Gy Xem chu thich cho myc 10-84.a.
10-90.a |gray trén giay Gyls 1 Gyls = 1 Wlkg

Xem chu thich cho muc 10-84.a.
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VAT LY NGUYEN TUF VA HAT NHAN (tiép theo) DAl LU’Q‘NG|
S$6 muc Tén Ky higu Dinh nghia Chi thich
1091  |[hésbtruydn  |uwlp d6i v&i chum hat ion héa gian |uy/p = By, trong 46 £ 1a suét
h(10-57) nang lrong tiép khédng mang dién tac kerma (myc 10-90) va y la téc do
khéi dong lén vat liéu, théng lwgng nang lugng (muc 10-
e 1 1dR, 48).
p R dl Pai lvgng
trong d6 dRy la nang lweng |uep = (uulp)(1-g)
trung binh chuyén thanh |(trong d6 g Ia phan déng ning cla
dong nang cia hat mang [cac hat mang dién dugc gidi
dién do twong tac cua birc [phéng bi mét di trong qua trinh
xa téi R truyén qua khoang |blrc xa vao vét lidu) duoc goi la hé
cach d/ trong vét liéu c6 ty [sé hap thy nang lwgng khéi.
trong p Hé sé hép thy nang lwong khéi
ctia mét vat lidu hop chét phu
thudc vao cdng suét dirng clia vat
liéu d6. Do d6, vé& nguyén tic,
khéng thé rut gon danh gia hé sé
nay thanh tdng don gidn clia hé sb
hép thu nang lwgng khéi ctia thanh
phan nguyén t&. Tdng nay cho
mét wéc lwgng gin ding thoa
dang khi gia trj g da nhd.
Xem thém muc 10-51.
10-92  [lidu phoi nhiém |X dbi véi birc xa tia X hoZc tia  |Sy ion héa sinh ra do electron
(10-58) gamma, phét ra trong sy phyc hdi nguyén
v=32 t&r hodc phan tir dwgc bao gdm
dm trong dQ. Sw ion héa do photon
trong do phét ra nhor qua trinh birc xa
dQ Ia tri tuyét déi ciia téng (nghfa Ia photon btrc xa ham va
dién tich trung binh cac ion huynh quang) khéng dugc tinh
ciing d4u sinh ra trong khéng |trong do.
khi khé khi t4t ca cac electron Khéng nén nham dai lwgng nay
va positron duoc gidi phong  |vei lwgng phoi sang photon
hoéc tao ra boi cac photon  |[TCVN 7870-7 (1SO 80000-
trong mt phan t6 khong khi  7:2008), myc 7-55], 46 phoi sang
hoan toan ding, va birc xa [TCVN 7870-7 (ISO 80000-
dm I3 khéi luong [TCVN  17:2008), myc 7-20] hotic lwgng
7870-4 (ISO 80000-4:2006), |phoi sang [TCVN 7870-7 (ISO
myc 4-1] cia phant6d6  |80000-7:2008), myc 7-41].
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DON V| VAT LY NGUYEN TU VA HAT NHAN (tiép theo)
$6 muc Tén Ky hiéu Pinh nghia Hé sb chuyén ddi va chi thich
10-91.a |métvudng trén  |m%kg
kilbgam
10-92.a |culdng trén C/kg réntgen (R), 1 R:= 2,58 x 104 C/kg
kildgam
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VAT LY NGUYEN TU VA HAT NHAN (két thuc)

dx 1a 1a sb gia cla lidu phoi
nhiém (muyc 10-92) trong
khoang thei gian cd do dai dr
[TCVN 7870-3 (1ISO 80000-
3:20086), muc 3-7]

DAI LUONG|
$é muc Tén Ky hiéu Dinh nghia Chi thich
10-93  [suétlidu phoi | & &KX
(10-59) |nhiém dr
trong do
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[poN v VAT LY NGUYEN TP VA HAT NHAN (két thc)
S6 muc Tén Ky hiéu Pinh nghia Hé s6 chuyén ddi va cha thich
10-93.a |culdng trén C/(kg - s) 1 C/(kg - s)=1Alkg
kildgam giay
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Phuluc A
(tham khao)

Cac don vi ngoai Sl dung trong vat ly nguyén tir va hat nhan

Pailwgng Tén donvij :;::_eiu Gia trj trong don vij SI
Céc dom vj dwoc chap nhan s dung véi S
ning lvong  electronvén eV 1 eV =1,602 176 487 (40)- 107 J
khéi lwong  dalton Da 1 Da = 1,660 538 782 (83) - 10" kg
don vi khéi lvgng nguyén tir thdng 1u=1Da
nhét
do dai don vj thién van ua 1 ua =1,495 978 706 91 (6) - 10"' m
Don vj tir nhién (n.u.)
téc do don vi ty nhién clia téc do co 299 792 458 m/s (chinh xac)
(téc dd anh sang trong chan khéng)
hoat d§ don vi tw nhién cua hoat d9 h 1,054 571 628 (53) - 10* J s
(hdng sb Planck rat gon)
khéilvgng  don vj tw nhién clia khéi lvgng e 9,109 382 15 (45) - 10" kg
(khéi lwgng electron)
thoi gian don vi ty nhién cla thei gian hl(me co®) 1,288 088 6570 (18)-107%'s
Don vi nguyén tir (a.u.)
dién tich don vi nguyén tir cla dién tich e 1,602 176 487 (40)-107° C
(dién tich nguyén td)
khéilwgng  don vi nguyén t& cla khéi lvgng me 9,109 382 15 (45) - 107" kg
(khéi Iwgng electron)
hoat do don vi nguyén t& ctia hoat do h 1,054 571 628 (53) - 10%Js
(héng sé Planck rat gon)
as dai don vi nguyén t clia d6 dai, bohr o 0,529 177 208 59 (36) - 107" m
(ban kinh Bohr)
don vi nguyén tlr clia ndng lwgng, -18
nang legng En 4,359 743 94 (22)- 107" J
hartree
(ndng lrgng Hartree)
thoi gian don vi nguyén ti cia théi gian WE, 2,418 884 326 505 (16)- 107" s

CHU THICH: Bon vj trong phy lyc nay dugc cho trong Bang 7 Sach Si clia BIPM (2006) xuét ban 14n thir 8. D&
hoan chinh, don vj thién van cta d§ dai dwgc thém vao bang nay.
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Thw muc tai liéu tham khao

[1] TCVN 7870-1:2010 (ISO 80000-1:2009), Phan 1: Quy dinh chung

[2] TCVN 7870-2:2010 (ISO 80000-2:2009), Phan 2: DAu va ky hiéu toan hoc dung trong khoa hoc
tw nhién va cong nghé

[3] IEC 60050-393:2003, International Electrotechnical Vocabulary — Part 393: Nuclear
instrumentation — Physical phenomena and basic concepts (Tl vieng ky thuat dién quéc té - Phan 393:
Thiét bj do hat nhan — Hién twgng vat Iy va cac khai niém co ban)

[4] ICRP Publication 103 (ICRP, 2007) (Xuat ban 103 ctia ICRP)

[5] ICRU Report 60: Fundamental Quantities and Units for lonizing Radiation, International
Commission on Radiation Units and Measurements, Bethesda MD USA, 1998 (Bao céo 60 cla ICRU:
Dai lgng va don vi co ban dung cho birc xa ion hoa)

[6(] MOHR P.J. and TAYLOR B.N. CODATA recommended values of the fundamental physical
constants: 2002. Rev. Mod. Phys., 77(1), 2005, pp. 1-107 (Gia trj khuyén nghi CODATA clia cé4c hang
s vat ly co ban)

[7] MOHR P.J., TAYLOR B.N. and NEWELL, D.B. CODATA recommended values of the
fundamental physical constants: 2006. Rev. Mod. Phys., 80(2), 2008, pp. 633-730. (Gia tri khuyén nghi
clia cac héing sbé vat Iy co ban) Xem thém CODATA website:
http://physics.nist.gov/cuu/constants/index.html

[8] Sl Brochure, 8th edition (2006), BIPM, Sévres (Sach S, xuét ban |an thir 8)
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