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TCVN 7870-12:2010

L&i n6i dau
TCVN 7870-12:2010 thay thé cho TCVN 6398-13:2000 (ISO 31-
13:1992);

TCVN 7870-12:2010 hoan toan twong duwong véi ISO 80000-
12:2009;

TCVN 7870-12:2010 do Ban ky thuat tiéu chudn quéc gia
TCVN/TC 12 Pai luong va don vj do luéng bién soan, Toéng cuc
Tiéu chuén Po lwdng Chét lvgng dé nghj, Bd Khoa hoc va Cong
nghé cdng bd.
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L&i gidi thiéu

0.0 Gici thiéu chung

TCVN 7870-12:2010 do Ban Ky thuat Tiéu chudn vé Dai lugng va Bon vi do lwéng TCVYN/TC12 bién
soan. Muc tiéu ctia Ban Ky thuat TCVN/TC12 I3 tiéu chudn héa don vi va ky hiéu cho cac dai lwgng va
don vi (k& ca ky higu toan hoc) dung trong linh virc khoa hoc va cong nghé, hé sé chuyén dbi tiéu
chudn gitra cac don vi; dwa ra dinh nghia cla cac dai lwgng va don vi khi can thiét.

B& TCVN 7870, chép nhan b tiéu chuan 1SO 80000, gdm cac phan duwdi day co tén chung “Pai lugng

va don vi':

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

- TCVN 7870-2:2010 (ISO 80000-2:2009), Phén 2: D4u va ky hiéu toan hoc ding trong khoa hoc tw
nhién va cong nghé

- TCVN 7870-3:2007 (ISO 80000-3:2006), Phén 3: Khdng gian va thei gian

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

- TCVN 7870-5:2007 (ISO 80000-5:2007), Phén 5: Nhiét dgng lwc hoc

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

- TCVN 7870-8:2007 (ISO 80000-8:2007), Phé&n 8: Am hoc

- TCVN 7870-9:2010 (ISO 80000-9:2009), Phén 9: Hoa ly va véat ly phan t&

- TCVN 7870-10:2010 (ISO 80000-10:2009), Phén 10: V4t Iy nguyén tl va hat nhan

- TCVN 7870-11:2009 (ISO 80000-11:2008), Phan 11: Sé dic trung

- TCVN 7870-12:2010 (ISO 80000-12:2009), Phan 12: V4t Iy chét ran

B TCVN 7870, chap nhan bd tiéu chuan IEC 80000, gém céac phan dwdi day co tén chung “Pai lvgng
va don vi"

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

— TCVN 7870-13:2010 (IEC 80000-13:2008), Phén 13: Khoa hoc va cdng nghé théng tin

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

0.1 Cach sap xép cac bang
Bang cac dai lwong va don vi trong tidéu chudn nay dwoc sép xép sao cho c4c dai lwgng dugc 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 keé lién nét twong (rng & trang bén trai.
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Trong trwdng hop viéc danh sé muc thay dbi so v&i phién ban ¢l ctia TCVN 6398 (ISO 31), thi con s
trong phién ban cii dugc cho trong ngodc don, & trang bén trai, phia dwéi con sé méi cia dai lugng
d6; d4u gach ngang chi ra réing myc d6 khdng ¢6 trong phién ban ca.

0.2 Bang dai lwgng

Tén cac dai lwgng quan trong nhét thudc Iinh vic cua tiéu chuén nay dwoc dwa ra ciing véi ky hiéu
clia chlng, va trong phén 16n cac treérng hgp, ca dinh nghia cia ching. Cac tén goi va ky hiéu nay la
khuyén nghi. Nhitng dinh nghia nay dwoc dwa ra chi yéu dé nhan biét cac dai lwgng trong Hé dai
lwong quéc té (ISQ), liét ké trong cac trang bén trai cia Bang 1; khéng nhét thiét 1a dinh nghia déy au.

Dic trwng v hudng, vécto hay tenxo clia mét sé dai lwong dugc duwa ra, dac biét khi can cho dinh
nghia.

Trong phan 16n cac tredng hep, chi mot tén va mét ky hiéu dwoc dwa ra cho mdt dai luvgng; néu hai
hay nhiéu tén hodc hai hay nhiéu ky hiéu dwgc dwa ra cho cing mét dai lvgng va khéng cé sy phan
biét déc biét nao thi chung binh d&ng nhw nhau. Néu c6 hai loai chi nghiéng (vi dy 9va & ¢ va 4 a va
a; g va g) thi chi mét trong hai dwoc dwa ra. Digu do khong ¢6 nghia la loai chi kia khdng dwoc chép
nhan. Néi chung khuyén nghi ring cac ky hiéu nhw vy khdng dwgc cho nhirng nghia khac nhau. Ky
hiéu trong ngodc don 1a ky hiéu dy trir d& st dung trong bdi canh cu thé khi ky hiéu chinh dwoc ding
voi nghia khac.

0.3 Bang don vj

0.3.1 Téng quat

Tén don vi clia c4c dai lweng trong (eng dugc dwa ra cung véi ky hiéu québc té va dinh nghia. Céc tén
don vi nay phy thudc vao ngdn ngl¥ nhing ky hiéu 1a ky hiéu quéc té va nhw nhau & moi ngdn ngtr. V&
cac thong tin thém, xem sach gidi thiéu v& Sl (xuat ban I&n th& 8, 2006) clia Vién can do quéc té
(BIPM) va TCVN 7870-1 (ISO 80000-1).

Céac don vi dugc sép xép nhu sau:

a) Trwéc tién 1a don vi SI. Cac don vi S| da duoc théng qua & Hbi nghi can do toan thé (Conférence
Générale des Poids et Mesures, CGPM). Bon vi Sl cling bdi va wdc thap phan cla ching dwoc
khuyén nghi sir dung; bdi va wéc thap phan dwoc hinh thanh tir cac tién té SI cling dwoc khuyén nghi
mac du khéng duoc nhic dén.

b) Mbét s6 don vi khéng thudc SI, la nhixng don vi dwge Uy ban quéc té v& can va do (Comité
International des Poids et Mesures, CIPM) ho#c T4 chirc quéc té vé do Iwdng phap dinh (Organisation
Internationale de Métrologie Légale, OIML) ho&c ISO va IEC chap nhan dé sir dyung cing véi SI.

Nhirng don vi nay duge phan cach véi cac don vi Sl va cac don vi khac bang dudng ké dirt nét.
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c) Cac don vi khdng thudc S| dwgec CIPM chap nhan dé dung véi don vi SI thi dwoc in nhd (nhd hon
khd chir thuéng) & cot “Cac hé sb chuyén ddi va chu thich”.
d) Cac don vj khéng thudc Sl khéng duoc khuyén nghi diing cling véi don vi SI chi dwoc dua ra &
phu lyc trong mot sé phan clia bd tiéu chudn nay. Cac phu luc nay chi la tham khao, khéng phai 13 bd
phan cla tiéu chun. Chung dugc sip xép vao hai nhém:

1) cac don vi thudc hé CGS c¢o tén riéng;

2) cac don vi dya trén foot, pound, gidy va mdt s don vi lién quan khéac.

e) Cac don vj khong thudc Sl khac duoc duwa ra dé tham khao, dac biét v& hé sb chuyén ddi, duwoc
cho trong phu lyc tham khdo trong mét sé tieu chudn thudc bd tiéu chuén nay.

0.3.2 Cha thich vé don vj cia cac dai lwgng cé th(r nguyén mét hay dai lwgng khong thir
nguyén

Don vi cla dai lwgng c6 thir nguyén mot, con goi 1a dai lwgng khéng thir nguyén, 1a sé mét (1). Khi
bidu thi gia tri clia dai lwgng nay thi don vi 1 thweng khéng dwgc viét ra mot cach twéng minh.

viDy 1 Chi sé khic xa n=1,53x 1=1,53

Khéng dugc diing cac tién t6 dé tao ra bdi hodc wéce ctia don vi nay. Co6 thé dung luy thira cia 10 dé
thay cho cac tién té.

vibpy 2: S6 Reynon Re=132x10°

Vi goc phéing thudang dwec thé hién bing ty sb gira hai d6 dai, con géc khdi dugc thé hién bang ty sd
gitra hai dién tich, nén nam 1995 CGPM da qui dinh 1a trong H& don vi quéc té, radian, ky higu la rad,
va steradian, ky hiéu 1a sr, la cac don vi ddn xudt khong th(r nguyén. Didu nay ngu y rdng cac dai
lwgng goc phang va goc khéi dugc coi 1a dai lwgng dan xuét co thir nguyén mét. Do dé, cac don vi
radian va steradian bdng mot (1); ching ciing cé thé dugc bd qua hodc c6 thé dung trong bidu thirc
cla cac don vi dan xut d& d& dang phan biét gitra cac dai lwgong c6 ban chat khac nhau nhung co
cung thir nguyén.

0.4 Coéng bd vé sé trong bd tiéu chuan nay
Déu = dwoc dung dé bidu thj “chinh xac bing”, d4u = dugc dung dé bidu thi “gan bing”, con déu :=
dwoc dung dé bidu thi “theo dinh nghia 1a bang”.

Tri s cua cac dai lwong vat ly dwoc xac dinh bang thire nghiém ludn c6 d6 khong ddm béao do kem
theo. Can phai chi ré dd khong dam bao nay. Trong bd tiéu chuan nay, d In clia do khéng dam bdo
dwgc trinh bay nhuw trong vi du dwéi day.

VI DY: 1= 2,347 82(32) m
Trong vi dy nay, I = a(b) m, tri s clia 6 khéng dam bao 5 chi ra trong ngodc don duoc thira nhén dé
ap dung cho cac con sb cudi cling (va it quan trong nhét) clia tri s6 a cia chiéu dai /. Viéc ghi ky hiéu
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nay dwoc dung khi b dai dién cho do khdng dam bao chuén (d6 léch chudn wéc tinh) trong cac sb cudi
clia a. Vi du béng sé trén day co thé giai thich véi nghia 13 wéc lwong tét nhat tri sé clia chidu dai /, khi
/ duoc tinh bing mét, 13 2,347 82 va gi4 tri chwa biét ciia  ndm gitra (2,347 82 — 0,000 32) m va (2,347 82
+ 0,000 32) m v6i xac suét xac dinh bang dd khdng dam bao chuén 0,000 32 m va phan bd xac suét chuin
clia cac gia tri /.
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bai lwong va don vi -
Phan 12: Vat ly chat ran

Quantities and units —
Part 12: Solid state physics

1 Pham vi dp dung

Tiéu chuén nay qui dinh tén, ky hiéu va dinh nghfa cla cac dai lvgng va don vi vat Iy chét rin. Cac hé
s6 chuyén ddi ciing dwoc dwa ra & nhirng chd thich hop.

2 Tailiéu vién dan
Cac tai liéu vién dan dwdi day rat cén thiét cho viéc ap dung tiéu chuén nay. Ddi véi cac tai liéu ghi
nam cong bd thi 4p dung ban dugc néu. Déi véi cac tai liéu khdng ghi nam cdng bé thi 4p dung ban

ma&i nhat, bao gdm ca cac sira ddi.

TCVN 7870-3:2007 (ISO 80000-3:2006), Pai lwgng va don vi — Phan 3: Khdng gian va thi 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), Pai lrong va don vi — Phan 5: Nhigt dong lyc hoc

TCVN 7870-6:2010 (IEC 80000-6:2008), Dai lwgng va don vi— Phan 6: Dién tir

TCVN 7870-8:2007 (ISO 80000-8:2007), Dai lwgng va don vi — Phdn 8: Am hoc

TCVN 7870-9:2010 (ISO 80000-9:2009), Dai lwgng va don vi — Phan 9: Héa ly va vt ly phan t
TCVN 7870-10:2010 (ISO 80000-10:2009), Pai lwgng va don vi— Phan 10: Vat ly nguyén tl va hat
nhan

3 Tén, ky hiéu va dinh nghia

Tén, ky hiéu va dinh nghfa clia cac dai lwgng va don vi vat ly chét rdn duwoc trinh bay trong cac trang

Sau.
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VAT LY CHAT RAN DAI LUQNG
S$6 muc Tén Ky hiéu Pinh nghia Chui thich

12-1.1 |vecto mang R vecto tinh tién anh xa mang

(13-1.1) tinh thé

12-1.2  |vecto mang co  |a1, a2, a3, | vecto tinh tién co s& i voi R=ma+ngaz+n3az

(13-1.2) so a, b,¢c |mang tinh thé trong d6 n4, nz va ny la cac
s6 nguyén.

12-2.1 vecto mang G vecto ma cac tich vé huéng |Tuy nhién, trong tinh thé hoc

(13-2.1) dao goc clia né v&i moi vecto mang co | d6i khi con str dung dai

s& la cac bdi nguyén cla 2n lwong G/2x.

12-2.2  |vecto mang dao |b, bz, by |vecto tinh tién co s& d6i voi|a - b= 2nd,

(13-2.2) co s& mang dao Tuy nhién, trong tinh thé hoc
ddi khi con str dung dai
lwgng b/(2m).

12-3 gian cach gira |4 khoang cach gilra cac mat

(13-3) cac mat phéng ké tiép nhau ctia mang

phang mang
12-4 géc Bragg g 2d sin $=nA
(13-4) trong d6 d la gian cach gitra cac
méat phdng mang (muc 12-3), A

125 bac phan xa m la bwée song [TCVN 7870-7

(13-5) (ISO 80000-7:2008), muyc 7-3]

clia bire xa va n Ia s6 nguyén

10
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[pon vi VAT LY CHAT RAN|
$6 myc Tén Ky hiéu Dinh nghia Hé s6 chuyén dbi va cha thich

12-1.a  |mét m angstrom (A), 1A=10""1"m
12-2.a [métmitrir mét |m™

12-3.a |met m angstrdm (A), 1A =10""m
12-4.a |radian rad

12-4b |dd 2 1° =(n/180) rad =0,017 453 29 rad
12-5.a |mét 1 Xem |&i gi@i thiéu, 0.3.2.

1
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VAT LY CHAT RAN (tiép theo) DAI LUONG|
$6 muc Tén Ky hiéu Pinh nghia Cha thich
12-6.1 |théng sb tratty |r. o sb cac cap nguyén ti 1an can lién | Dung cac dinh nghia
(13-6.1) | gén ké trong chat st tir Ising c6 mémen |twong tw cho cac hién
tlr theo mét hwéng trir di sé ¢ twong trat ty-khdng trét
momen tir theo hwdng ngugc lai ty khac.
Cac ky hiéu khac thuéng
dugc str dung.
12-6.2 |thdngsbtratty |R,s s cac nguyén t& trong chét sét tir
(13-6.2) | xa Ising cé mdémen tir theo mét hudng
trir di s6 c6 moémen tir theo hwéng
nguoc lai
12-6.3 |hésbtanxa / /= Ea /Ee
=) nguyén tir trong d6 £, 13 bién dd birc xa tan
Xa cua nguyén tlr va £, la bién 4o
blrc xa tan xa cla dién t& don 1&
N [ ]
F(hk,=) f.exp2ni(hx,+ky,+lz,)
12-64 |hésbcautrac [F(hk, 1) Zl
(=) trong d6 f, 1a hé s nguyén ti tan xa
(muc 12.6.3) dbi véi nguyén t », va
X Ym Za 18 cac toa @0 ty I& trong 6
don vi; vé h, k, I, xem Phy lyc A
12-7 vecto Burgers b vecto dac trung cho léch mang,
(13-7) nghta la vecto trong mach Burgers
bao quanh dwédng Iéch mang

12
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loon vi VAT LY CHAT RAN (tiép theo)
Sé muc Tén Ky hiéu Binh nghia Hé sb chuyén dbi va cha thich
12-6.a | méot 1 Xem |&i gidi thiéu, 0.3.2.
12-7.a |mét m
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VAT LY CHAT RAN (tiép theo) DAl LUQNG
S6 muc Tén Ky hiéu Binh nghia Cha thich
12-8.1 |vectovitrihat ([~ R rla vecto vi tri Chir r thwong dwgc dung
(13-8.1) [TCVN 7870-3 (ISO 80000- cho cac dién t con chix R
3:2006), muc 3-1.11] cua hat dwogc dung cho cac nguyén
ter va cac hat nang hon
khac.
12-8.2 |vectovitrican |Ro Ry 1a vecto vj tri [TCVN 7870-3
(13-8.2) | bang cla ion (ISO 80000-3:2006), muyc 3-
hodc nguyén 1.11] ctia hat trong trang thai
ter can béng
12-8.3 |vecto dich u u=R-Ry
(13-8.3) | chuyén cia Ra vecto v tri hat (myc 12-
RIEROSC 8.1) va Ry 1a vecto vi tri can
nguyén tur bang clia ion hodc nguyén tir
(muc 12-8.2)
12-9 hé s D, B sb Ian giam di clia cwong @ |Dai khi D dwoc thé hién 1a D
(13-9) Debye-Waller vach nhiéu xa do dao ddng = exp(— 2W); trong phd
mang Mé&ssbauer ciing duoc goi la
hé s6 fva ky hiéu la f.

14
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[pon | VAT LY CHAT RAN (tiép theo)
S6 muc Tén Ky hiéu Pinh nghia Hé s6 chuyén dbi va chi thich
12-8.a mét m
12-9.a [mét 1 Xem |&i giéi thiéu, 0.3.2.

15



TCVN 7870-12:2010

VAT LY CHAT RAN (tip theo) PAI LUONG|
$6 muc Tén Ky higu Dinh nghia Cha thich
12-10.1 sé song goc, k, (q) k=pin Pai lvgng vecto twong ing
(13-10.1) |tAn sb I3p cla trong d6 p la déng lwong tuyén |k hoac g dwgc goi la vecto
goc tinh [TCVN 7870-4 (ISO 80000- |s6ng.
4:2006, muc 4-8)] cla electron |Khi can phan biét gitra k va
twa tw do trong khi electron va | ky hiéu cho hing sb
1 la héng s6 Planck # [TCVN  [Boltzmann, c6 thé dung 4s
7870-10 (ISO 80000-10:2009), |cho héng sé Boltzmann.
muc 10-6.1), chia cho 2x; déi Khi c&n phan biét, nén diing
v@i phonon, @ I&n clia né la & |¢ cho phonon, va k cho cac
= 2n/A trong dd A la bwdc séng |hat nhw nhwr electron va
[TCVN 7870-3 (ISO 80000- neutron.
3:2006), muyc 3-17] clia dao
dong mang
12-10.2 |[sbsonggéc |k 6 s6ng goc (myc 12-10.1) clia | Phai qui dinh phuong phap
(13-10.2) Fermi, cac electron trong trang thai cat.
tan s I&p cua trén mét cau Fermi Trong vat ly chét rdn, sé
goc Fermi song goc thwéng duoc goi la
s6 song.
12-10.3 |sbsénggéc  |[go sb séng goc cit (muc
(13-10.3) Debye, 12-10.1) trong mé hinh Debye
tAn sé 13p cla vé phd dao ddng trong vat ran
goéc Debye
12-11 tan s goc wp tan sb goc cit [TCVN 7870-3  |Phai qui dinh phwong phap
(13-11) Debye (ISO 80000-3:2006), myc 3-16] |cét.
trong mé hinh Debye vé& phd
dao ddng trong vat ran
12-12 nhiét 4o Debye | &b 6 = Nap Tk k= 1,380 650 4(24) =
(13-12) trong do k la hing sé Boltzmann|10 "2 J/K
[TCVN 7870-9 (1ISO 80000- [CODATA 2006]
9:2009, muc 9-43), N Ia héng s5| 1) = 1,054 571 628(53)
Planck # [TCVN 7870-10 (ISO 10%) -5
80000-10:2009), myc 10-6.11,  |[cODATA 2006]
chia cho 2x, va wp la thn s6 goc
Debye (muyc 12-11)

16
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ON V| VAT LY CHAT RAN (tiép theo)
Sé muc Tén Ky hiéu Dinh nghia Hé sé chuyén ddi va cha thich
12-10.a |radian trén mét |rad/m
12-10.b |mét md tremdt [ m™

12-11.a |radian trén gidy |rad/s

12-11.b |gidy md trie mdt | s™

12-12.a |kenvin K

17
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VAT LY CHAT RAN (tiép theo) DAI LUONG]|
S6 muc Tén Ky hiéu Binh nghia Cha thich
12-13  |mat ds trang g s6 kiéu dao dong trong khoang g(m}=m
(13-13) | thai (theo tAn 6 géc v6 ciing nhd [TCVN b
tn sb goc) 7870-3 (SO 80000-3:2006), | 1rong 46 N() Ia téng 56“’“
muc 3-16], chia cho khodng tan kidu dao dong véi tan so )
s goc a6 va cho thé tich [TCVN[96¢ Nho hon  chia cho (he
7870-3 (ISO 80000-3:2008), | tich-
muc 3-4]
12-14  [théng s » () |y=arAkrerp)
(13-14) | Gruneisen trong d6 o la hé sb dan n&
khéi [TCVN 7870-5 (ISO
80000-5:2007), myc 5-3.2], &7
Ia hé s6 nén ding nhiét [TCVN
7870-5 [TCVN 7870-5 (ISO
80000-5:2007), myc 5-5.1], c»
1a nhiét dung riéng déng tich
[TCVN 7870-5 (ISO 80000-
5:2007), myc 5-16.3], vap la
khéi lwgng riéng [TCVN 7870-3
(ISO 80000-4:2006), myc 4-2]
12-15  |héng sb a, A dbi véitinh thé ion héa trimdt  |Tinh thé ion hoéa tri mdt
(13-15) Madelung v&i cu tric xac dinh, nang thweong gdm cac ion tich
lwong lién két ¥, [TCVN 7870- |dién don nhw Na*Cr.
4 (ISO 80000-4:2006), myc 4- |Nang lugng lién két chi yéu
27.2) cho mét cap ion béng do lyc Culéng.
- e? Trong hdu hét cac trwéng
4nega hop. @ gan béng gian cach
trong d6 e la dién tich nguyén tb |gitra cac mat phing mang,
[TCVN 7870-9 (ISO 80000- d (myc 12-3)
9:2009), muc 9-43), & & hding
s6 dién [TCVN 7870-6 (IEC
80000-6:2008), myc 6-14.1), va
a la hdng s6 mang cn dugc qui
dinh

18
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[ooN vi VAT LY CHAT RAN (tiép theo)
S6 myc Tén Ky hiéu Dinh nghia Hé s6 chuyén @bi va chi thich
12-13.a |gidy trén radian |s/(rad-m?)
mét khéi
12-14.a |mot 1 Xem |&i gi6i thiéu, 0.3.2.
12-15.a [mot 1 Xem |&i gidi thiéu, 0.3.2.
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VAT LY CHAT RAN (tiép theo) DAI LUQNG|
Sé6 muc Tén Ky higu Dinh nghia Cha thich
12-16.1  |quang dwong |/, (A) |quéng dwong ty do trung binh
(13-16.1) twr do trung [TCVN 7870-10 (ISO 80000-
binh cla 10:2009), myc 10-73] clia
phonon phonon
12-16.2 |quangduong |/, (/) |quang dudng ty do trung binh
(13-16.2) | twdo trung [TCVN 7870-10 (ISO 80000-
binh cua 10:2009), myc 10-73] clia
electron electron
12-17 matdotrang  |"6P | y(E)=n, (E)= dN(E) 1 M4t d6 trang thai xét theo
(13-17) thai nang ' dE v c4c electron hoiic thyc thé
lwgong trong do N (E) latdng sd cac  [ypac nhw phonon. Vi dy, né
trang thai c6 nang lwong nhé | ¢4 tha xét dén Iwong chét
hon E [TCVN 7870-4 (1ISO thay cho thé tich.
80000-4:2006), myc 4-27.4), va
V 1a thé tich [TCVN 7870-3 (ISO
80000-3:2006), muc 3-4]
12-18 dién try sudt  |pr dbi v&i kim loai, dién try suét
(13-18) du [TCVN 7870-6 (IEC 80000-
6:2008), muc 6-44] la dién tr&
ngoai suy dén diém khong
clia nhigt dd nhiét dong lyc
[TCVN 7870-5 (ISO 80000-
5:2007), myc 5-1]
12-19 hé sé Lorenz  |L L=2/(eD
(13-19) trong d6 4 la d6 dan nhiét
[TCVN 7870-5 (ISO 80000-
5:2007), muc 5-9), o 12 d6 dan
dién [TCVN 7870-6 (IEC 80000-
6:2008), muc 6-43], va T I3
nhiét do nhiét dgng lyc [TCVN
7870-5 (1ISO 80000-5:2007),
muc 5-1]
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DON V| VAT LY CHAT RAN (tiép theo
$6 muc Tén Ky hiéu Pinh nghia Hé sé chuyén dbi va cha thich
12-16.a |mét m

12-17.a fjunmatremot | J7V/m?

12-17.b |electronvén ma | ev~'/m®

trén mét khdi

trlr mot trén mét

6,241 509 65(16) x 10" J-'/m*

khbi
12-18.a |6m mét Qm
12-19.a |vén binh phuong | VI/K?

trén kenvin binh
phuwong
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VAT LY CHAT RAN (tiép theo)

DAl LU’QNGI

S6 muc

Tén

Ky hiéu

Dinh nghia

Chu thich

12-20
(13-20)

hé sé Hall

Ry, An

trong vat din dang huéng, hé
thirc gitra cwrérng d6 dién
trudng E [TCVN 7870-6 (IEC
80000-6:2008), muyc 6-10] va
méat d dong dién J [TCVN
7870-6 (IEC 80000-6:2008),
muc 6-8] la

E=pJ +Ru (B xJ)

trong do p 1a dién tr& suét
[TCVN 7870-6 (IEC 80000-
6:2008), muc 6-44] va B |a mat
dé tir théng [TCVN 7870-6 (IEC
80000-6:2008), muc 6-21]

12-21
(13-21)

dién ap ngudn
gitra chat a va
chatb

E ab

dién ap ngudn [TCVN 7870-6
(IEC 80000-6:2008), myc 6-36)
gilra chat a va chét b

E., dwong néu ¥, cao hon ¥,
tai chd tiép xuc ngudi.

12-22
(13-22)

hé sb Seebeck
clia chit a va
chétb

Sab, (€ab)

= dEah

ab _F
trong d6 E,, la dién ap ngudn
nhiét gitra chat a va chét b
(muc 12-21) va T 14 nhiét dd
nhiét ddng lyc [TCVN 7870-5
(ISO 80000-5:2007), myc 5-1]
clia ché tiép xdc néng

Sgb = Sa . Sh
trong d6 S, 1a hé sb Seebeck
cla chét a,

12-23
(13-23)

hé sbé Peltier
clia chata va
chétb

Hab

cong suét nhiét Peltier sinh ra
tai chd tiép xuc chia cho
cudng dd dong dién [TCVN
7870-6 (IEC 80000-6:2008),
muc 6-1] chay tir chat a dén
chétb

Iy =1, - I
trong do 17, |14 hé sb Peltier
clia chét a.

12-24
(13-24)

hé sé Thomson

#, (1)

cdng suét nhiét Thomson sinh
ra chia cho cwdng d6 dong
dién [TCVN 7870-6 (IEC
80000-6:2008), muc 6-1] va
hiéu nhiét do

[TCVN 7870-5 (ISO 80000-
5:2007), myc 5-1]

u dwong néu nhiét dwoc sinh
ra khi nhiét d6 giam theo
chiéu dong dién.
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TCVN 7870-12:2010

DON VI VAT LY CHAT RAN (tiép theo)
S$6 muc Tén Ky hiéu Dinh nghia Hé sé chuyén ddi va cha thich
12-20.a | mét khéi trén m*/C
culdng

12-21.a |vdn vV

12-22.a |vontrén kenvin |V/K

12-23.a |vOn \'

12-24.a |von trén kenvin |V/K

23
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VAT LY CHAT RAN (tiép theo) DAI LPQNG
S6 muyc Tén Ky higéu Pinh nghia Chi thich
12-25.1 [mlrc ndng lweng |E nang lwgng ion hdéa clia mét|Nang lwgng trang thai
(—) electron tai nang lwong Fermi|lweng tir cha yéu la do Iwe
(muc 12-28.1) bén trong mét|culéng.
chét Thuét ng@ “mdc nang lwong”
thwdng dwoc ding cho trang
12-25.2 |cdng thoat @ hiéu nang lwong [TCVN 7870-4 [thai cla electron, chir khéng
(13-25) (ISO 80000-4:20086), muc 4- chi dung cho nang lwgng cla
27 .4] giCra electron & trang thai |nd.
nghi & v6 cuc va electron & mot |Hiéu dién thé tiép xuc gitra
murc ndng lwong (12-25.1) nhét|chét a va chét b dwoc cho
dinh b&i
Va— Vo=(Pa— Po)le
12-25.3 |nang lvgngion |E hiéu néng lwgng [TCVN 7870- |trong do e la dién tich
(—) héa 4 (1SO 80000-4:2006), myc 4- | nguyén t6 [TCVN 7870-9
27.4) gitra electron & trang (1SO 80000-9:2009), myc 9-
thai nghi & vd cyc va electron | 43].
& mdt mirc nang lwgng (12- [ T&p hep cac mirc néng
25.1) nhét dinh lwgng trong d6 cac nang
lwong chiém gitk mdt khoang
lién tuc dwere goi la vang
nang lwgng.
12-26 ai lyc electron x hiéu néng lwong [TCVN 7870-4
(13-26) (1ISO 80000-4:2006), myc 4-
27 4] gitra electron & trang thai
nghi & vo cuc va electron &
murc thap nhét clia viing dan
trong chét cach dién hodc chét
ban dan
12-27  |héng s A méat do dong phat xa electron
(13-27) Richardson nhiét, J, [TCVN 7870-6 (IEC
80000-6:2008), myc 6-8] dbi
v&i kim loai bing
J = AT exp(—~P/kT)
trong d6 T la nhiét do nhiét
déng lyc [TCVN 7870-5 (ISO
80000-5:2007), muc 5-1), k 1a
hang sé Boltzmann [TCVN
7870-9 (ISO 80000-9:2009),
muc 9-43], va & la cong thoat
(muc 12-25.2)
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VAT LY CHAT RAN (tiép theo)

DON V|
S$6 muc Tén Ky hiéu Dinh nghia Hé s6 chuyén déi va cha thich
12-25.a |jun J
12256 |electonven |V |ieveedy |1 eV =1602176487(40) x 107" J

' [CODATA 2006]
trong dé e la dién tich
nguyén té [TCVN 7870-9
(1SO 80000-9:2009), myg
9-49]
12-26.a |jun J
SUUSUUNSUIN USUUUUUURSRSSRSERSRN ISSESSSRS R e Ty .
12-26.b |electronvén eV 1eV=edV 1eV= 1,602 176 487{40) x 10 J
[CODATA 2006)
trong dé e la dién tich
nguyén té [TCVN 7870-9
(1SO 80000-9:2009), muc
9-49]
12-27.a |ampe trén mét  |A/(m*K?)
vudng kenvin
binh phwong
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(13-28.2) khe

(ISO 80000-4:2006), muc 4-
27.4] gitra mirc thap nhét clia
viing dan va mtrc cao nhét
clia vling hoa trj

VAT LY CHAT RAN (tiép theo) DAI LPONG
$6 muc Tén Ky hiéu Dinh nghia Chu thich
12-28.1  |n&ng lvong Er trong kim loai, ndng lweng Tai T=0, Er béng hoa thé
(13-28.1) Fermi Fermi la mlrc néng lwgng (muc |trén mét electron.
12-25.1) cao nhét clia cac trang
thai duoc lap day & diém khong
cua nhiét dé nhiét dong lyc
[TCVN 7870-5 (ISO 80000-
5:2007), muc 5-1]
12-28.2 |nang lvong Eq hiéu nang lwong [TCVN 7870-4

12-28.3 |nang lwgngion |[Ey nang lwgng ion hdéa (muc 12-
(13-28.3) héa dono 25.3) clia mot dono

12-28.4 |nang lrongion |E; nang lwong ion hda (muc 12-
(13-28.4) hoa axepto 25.3) clia mdt axepto

12-29 nhiét d Fermi |T: Te=Eelk

(13-29) trong d6 Ee la nang lwgng Fermi

(muc 12.28.1) va k la hang sé
Boltzmann [TCVN 7870-9 (ISO
80000-9:2009), muc 9-43]
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EO‘N Vi VAT LY CHAT RAN (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé sé chuyén ddi va chi thich
12-28.2 |jun J
eI W R T S | [1eV =1,602 176 487(40) x 107 J
12-28.b |electronvén eV 1eVi=e-1V (40)

[CODATA 2006)
trong do e la dién tich
nguyén té [TCVN 7870-9
(ISO 80000-9:2009), muyg
9-49)
12-29.a |kenvin K
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VAT LY CHAT RAN (tiép theo) DAl LUQNG
S$6 muc Tén Ky hiéu Pinh nghia Cha thich
12-30.1 |[mat dd n sb electron theo don vi thé tich |Chi sé dwéi n va p hodc -
(13-30.1) electron, s trong ving dén va + twong ng thwdng
electron theo dwoc dung dé chi electron
thé tich va 16 tréng. n, va n, cling
duwgc dung cho mét o
electron, p, va p, cho mat
dd 16 tréng, twong tng
trong ving loai » va ving
loai p cla tiép xuc n-p.
12-30.2 |matdd 18 tréng, |p
(13-30.2) |sb 16 tréng sb 15 tréng theo don vi thé tich
theo thé trong viing héa tri
tich
12-30.3 mat dé hat n;
(13-30.31)|  tai thuén, np = n?
s6 hat tai trong do » la méat @ electron
thuan theo (muc 12-30.1), va p la mat do 16
thé tich tréng (myc 12-30-2)
12-30.4 |méat dd dono, sb |na sé murc dono theo don vj thé
(13-30.4) | dono theo thé tich
tich
12-30.5 |mét do axepto, |n. s6 mlrc axepto theo don vj
(13-30.5) | sb axepto thé tich
theo thé tich
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TCVN 7870-12:2010

[BO'N VI VAT LY CHAT RAN (tiép theo)
S6 muc Tén Ky hiéu Dinh nghia Hé sé chuyén déi va cha thich
12-30.a |métmitrrba [m™
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4:2006), myc 4-27.4) twong tac
gilpa cac spin cla cac electron
lién ké trong chét do sy phu
Ién nhau clia cac ham trang
thai electron

VAT LY CHAT RAN (tiép theo) DAl LUQNG
S6 muc Tén Ky hiéu Dinh nghia Cha thich
12-31 khéi lwong hiéu | m* khéi lwong higu dung dugc Trong chét ban dan, m, duoc
(13-31) dung diing trong phwong trinh chuyén|dung cho electron va m;
dong cha electron trong vét thé dwoc dung cho 16 tréng.
ér‘trang thai ran, tly thugc vao |, . thwéng 16n hon khéi
s0 sbng, £, twong (ng véi van lwong electron.
téc clia n6 va mirc nang lwgng
m* = n2/k (de/dk) trong db ¢ 12
nang lwgng cla electron
12-32 tysbddlinh | b=pnl o
(13-32) déng trong d6 u, va u, twong tng la
do linh déng [TCVN 7870-10
(ISO 80000-10:2009), muyc 10-
63] clia electron va 16 trong
12-33.1  |[thdigianhdi |7 héng sé thoi gian [TCVN 7870- |Déi véi electron trong kim
(13-33.1) phuc 3 (ISO 80000-3:2006), muc 3- |loai,
13) déc treng cho sy giam theo |7= I/ur
ham mi v& trang thai can bang |trong dé 7 1a quéng dwong tw
do trung binh va vr 14 van téc
clia electron trén mét cau
Fermi.
12-33.2 |thoigian séng |7, 7, 7, | héng sb thoi gian [TCVN 7870-
(13-33.2) ctia hat tai 3 (ISO 80000-3:2006), myc 3-
13] trong tai hgp hodc bét cac
hat tai dién thir yéu trong chét
ban dén
12-34 6 dai khuéch  |L, Lo, L, |L=ADt
(13-34) tan trong d6 D 1a hé sb khuéch tan
[TCVN 7870-9 (ISO 80000-
9:2009), myc 9-45] va 7 1a thoi
gian séng [TCVN 7870-3 (ISO
80000-3:2006), muc 3-7]
12-35 tich phén trao |K hinh thanh tir néng lwgng Tich phén culéng dwoc
(13-35) dadi [TCVN 7870-4 (1ISO 80000- ky hiéu la J.
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DON V| VAT LY CHAT RAN (tiép theo)
$6 muc Tén Ky hiéu Pinh nghia Hé s6 chuyén ddi va cha thich
12-31.a |kildgam kg
12-32.2 | mét 1 Xem 10 gi@i thiéu 0.3.2.

12-33.a |giay s
12-34.a |mét m
12-35.a |jun J
12-35b |electronven  lev 1V """" 1 V """""""" 16V =1,602 176 487(40) x 107 J
’ eVi=e-
[CODATA 2006)
trong d6 e 14 dién tich
nguyén té [TCVN 7870-9
(ISO 80000-9:2009), mud
9-49)
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VAT LY CHAT RAN (tiép theo)

PAI LU’QNGI

S6 myc Tén Ky hiéu

Pinh nghia

Cha thich

12-36.1
(13-36.1)

nhiét Ao Curie |T¢

12-36.2
(13-36.2)

nhiét dd Néel n

12-36.3
(13-36.3)

nhiét 4§
chuyén pha
siéu dan

Te

nhiét A nhiét dong Iwc [TCVN
7870-5 (1ISO 80000-5:2007),
muc 5-1] téi han cta chét sét t

nhiét dd nhiét dgng lwc [TCVN
7870-5 (ISO 80000-5:2007),
muc 5-1] t&i han ctia chat phan
st tiy

nhiét 43 nhiét dong Iyc [TCVN
7870-5 (1ISO 80000-5:2007),
muyc 5-1] t&i han cta chét siéu
din

N6i chung, T, dwgc dung
cho nhiét @ nhiét déng luc
téi han.

12-37.1
(13-37.1)

méat do tlr
théng téi
han nhiét
déng Iyc

Be

12-37.2
(13-37.2)

mét do tir thong | Bes

téi han dwdi

12-37.3
(13-37.3)

mat dd tlr thong
t&i han trén

B2

1 B2V
G,-G,= 2
trong d6 G, va G, la nang legng
Gibbs [TCVN 7870-5 (ISO
80000-5:2007), myc 5-20.5] tai
mat do tir thong bang khéng
[TCVN 7870-6 (IEC 80000-
6:2008), muc 6-21] twong &ng
trong chét din dién thdng thwrdng
va chét siéu dan,

o 1a hdng sé tir [TCVN 7870-6
(IEC 80000-6), myc 6-26.1], va

¥ 1a thé tich [TCVN 7870-3

(1ISO 80000-3:2006), muc 3-4]

dbi véi chét siéu dan loai Il, mat
dd tr thong ngwdng [TCVN
7870-6 (IEC 80000-6:2008), myc
6-21] cho tir thong [TCVN 7870-
6 (IEC 80000-6:2008), myc 6-
22.1] di vao chét siéu dan

ddi v&i chat siéu dan loai II, méat
d6 tr thong ngwdng [TCVN
7870-6 (IEC 80000-6:2008), myc
6-21] ma & do tinh siéu dén khoi
bién mét

Trong chét siéu dén loai I,
B. 1a méat dd tir thong toi
han tai d6 tinh siéu dan bién
mat.

Ky hiéu B.; dwgc dung cho
mét dg tir thong téi han tai
d6 tinh siéu dan bé mét bién
mét.
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lpon vi VAT LY CHAT RAN (tiép theo)
Sé muc Tén Ky hiéu Dinh nghia Hé sé chuyén ddi va cha thich
12-36.a |kelvin K
12-37.a |tesla T 1T := 1 Wb/m? Dbi véi vebe, Wb, xem muc 12-41.a.

33



TCVN 7870-12:2010

VAT LY CHAT RAN (tiép theo)

DAl LUQNG

S6 muc Tén

Ky hiéu

Binh nghia

Cha thich

12-38
(13-38)

khe nang A
lvgng clha
chét siéu
dan

d6 rong dai nang lwgng cdm
[TCVN 7870-5 (ISO 80000-
5:2007), muc 5-20.1] trong chét
siéu dan

12-39.1
(13-39.1)

dd xuyén sau |4
London

12-39.2
(13-39.2)

dd dai két hgp

Cat

néu tir tredng tac dung song
song vé&i mat phéng ctia mét
chét siéu dan nira vd han thi tir
tredng xuyén vao chét siéu dan
dé theo bidu thire

B(x) = B(0) exp(—x/A)

trong dé B la mat dd tir thdng
[TCVN 7870-6 (IEC 80000-
6:2008), myc 6-21] vax la
khoang cach [TCVN 7870-3
(1ISO 80000-3:2006), myc 3-1.9]
tinh tir bé mat

khoang cach [TCVN 7870-3
(ISO 80000-3:2006), muc 3-1.9]
trong chét siéu dan ma trén do6
hiéu &ng nhiéu loan 12 dang ké

s6 Landau- x
Ginzburg

12-40
(13-40)

tai nhiét dd nhiét dong Iyc
[TCVN 7870-5 (ISO 80000-
5:2007), muc 5-1] bang khéng
K= AL ! (ﬁ,ﬁ)

trong d6 1, 1a d§ xuyén sau (muyc
12-39.1) va ¢ 1a do dai két hop
{muc 12-39.2)

12-41
(13-41)

Irgng tlr tie Py
théng

Do =h[2e

trong @6 h la hang sé Planck
[TCVN 7870-10 (ISO 80000-
10:2009), myc 10-6.1] va e la
dién tich nguyén t6 [TCVN
7870-3 (ISO 80000-10:2009),
muc 10-5.1]

@, = 2,067 833 667(52) x
107" Wb
[CODATA 2006]

12-42 héng sb K,
(—) Josephson

Ky, =1/®
trong dé @ 1a lwgng tlr tlr thing
(muc 12-41)

K, =483 597,891(12) x
10° Hz V™!
[CODATA 2006]
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VAT LY CHAT RAN (tiép theo)

[pon vi
S$6 muc Tén Ky hiéu Binh nghia Hé s6 chuyén ddi va chu thich
12-38.a |jun J
oamh |atemtan oy T T T T T T T T T T T T 16V =1,602 176 487(40) x 107 J
12-38.b |electronvén |eV T R St (40)
trong d6 e I dién tich nguyén|! ]
t6 [TCVN 7870-9 (ISO
80000-9:2009), muc 9-49)
12-39.a |mét m
12-40.2 |mat 1 Xem 11 gidi thiéu, 0.3.2.
12-41.a |vebe Wb 1Wb =1 Vs
12-41.a |vebe mi wb™
tre mot
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Phu luc A
(qui dinh)

Ky hiéu mat phiang va phwong trong tinh thé

Céc chi sé Miller hy, ha, hshodc b, k, I
Mbt mat hodc ho cac mat phang song song trong mang (h4, h2, h3) hodc (h, k. 1)
Ho t4t ca cac mat phang trong twong dwong mang do @i (h, h
xirng h, » ho@c <k

hy I

{h1, ha, hs} hoac {h, k. 1}
Phuwong trong mang [u v, W]

Ho tit ca cac phwrong trong twong dwong mang do d6i xng  (u, v, w)

CHU THICH 1: Néu cac ky hiéu chir dwgc thay bng cac sé trong ngoic thi thurérng béd qua cac déu phay.
CHU THICH 2: Trj s 4m ctia h, k hodc / thuding dugre chi ra bang mt vach ngang bén trén sé, vi du ﬁ10).
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Thw muc tai liéu tham khao

[1] CODATA 20086, http://physics.nist.gov/cuu/Constants/

TCVN 7870-12:2010
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