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time

Quantity
Unit The second

Symbol : s

ool LY
Ayl Bl
& e,

Itis defined by taking the fixed numerical value
of the Avg,

unperturbed ground-state hyperfine transition

caesium  frequency the
frequency of the caesium 133 atom, to be
9192 631770 when expressed in the unit Hz,
which is equal tos™.

This definition implies the exact relation

Av.,=9192631770 Hz.

Inverting this relation gives an expression for

AL Lode dagd A3 I e Asll hyas
&L Jlal said 9 192 631 770 Hz La,luas
pownad il alall e dwludl el sl

Hz=s" tu> AV 133

I A8 B A8l J) Casyandl s pd
Av.,=9192631770Hz
Y 2l lads T Lwse wie Jaas 3l

the unit second in terms of the defining Avg, cul
constant AVCS:
AVC
1Hz = s
9192631770
Or 5i
9192631770
1s=
AUCS
The effect of this definition is that the second is laylade  Bue  golud  apledl plo ddey

equal to the duration of 9192 631 770 periods
of the radiation corresponding to the transition
between the two hyperfine levels of the
unperturbed ground state of the **Cs atom.

The reference to an unperturbed atom is
intended to make it clear that the definition of
the Sl second is based on an isolated caesium
atom that is unperturbed by any external field,

such as ambient black-body radiation.

JWam aLlall g lasyl ;e 556 9192 631770
2 AL Wl e ABLT1 ASL8 Crsgions (s
133 agsiadl 5540 2y laall

Of masgs il 42 8,40 I 8,LaNL adis
iy Al (SI) sl Joudl wlasll ciyas
Jime ol 1l ¥ @ Aasall sl 53 )
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Quantity length
Unit : The metre

Symbol Y|

Jolall e
A Bl
e ¢ ).A)."

Itis defined by taking the fixed numerical value
of the speed of light in vacuum ¢ to be
299 792 458 when expressed in the unitms™,
where the second is defined in terms of AV..
This definition implies the exact relation
c=299792458 ms™’

Inverting this relation gives an exact expression
for the metre in terms of the defining constants

cand Av.:

Aoy 3l Loue Ao A5 T WS oo ikl Loy
299792458 ms” laylude cplyall 3¢ guall
AV s (e 261 —hyad S

4300 AMall ) casyanll lia pdo
c=299792458 ms"

¥y Al a8s Duad Lo ie Jaad (3l
AV, g coulgd)

tn=(

9192631770 ¢

7 I55)
299 792 458/ °

299 792 458 Avg,

~ 30.663 319

The effect of this definition is that one metre is

the length of the path travelled by light in

vacuum during a time interval with duration of

1/299 792 458 of a second.

Cc
AUCS

s gall dalady gl sludl Jobo g ALl (L3 dules
1/299 792 458 Leus Aiaj 848 JMs $ 1,411 3
Aol e
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Quantity Mass
Unit :  The kilogram

Symbol : kg

s 1S
f‘)-‘}‘-‘ﬂ. | 5..\.‘»5.”
s eyl

Itis defined by taking the fixed numerical value
of the constant /A to Dbe

6.626 070 15 x 107** when expressed in the

Planck

unit J s, which is equal to kg m* s™', where the
metre and the second are defined in terms of ¢
and Avg..

This definition implies the exact relation
h=6.626 07015 x 1073* kg m?s”’

Inverting this relation gives an exact expression
for the kilogram in terms of the three defining

constants A, AVCS and ¢

Wl sde e J5T s o0 plie oS B0
(6,626 070 15 x 107 | s Lay|tie A D colt!
c ¥y aally ALl Byasg Js=kgm?s™ o>

Avg, s

4Bl Ml J) canyatdl e ade

h=6.626 07015 x 10>* kg m?s "

& ot sl auds uad LwSe wis Jand @l
cy AVe o heglgidl ¥ I

1kg=<

Which is equal to

(299 792 458)?2

1kg =

-2
6.626 070 15 x 10—34) m=s

olud &Iy
h AUCS

(6.626 070 15 x 10734)(9 192 631 770) 2

AUC

h
~ 1.4755214 x 10%° —=

The effect of this definition is to define the unit
kgm?s™ (the unit of both the physical
quantities action and angular momentum).
Together with the definitions of the second and
the metre this leads to a definition of the unit of

mass expressed in terms of the Planck constant

h.

C2

Bl Caspad (Il 635 caspaddl 1da o8 duleg
@3y asbpall oleSdl du>g) kgm?s™
dl Ally A6l canyai ae 6255 (@ly (ol

A ol Lae Tiae A Susg oy
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Quantity electric current
Unit : Theampere

Symbol : A

Sl ¢ el
B ol
i e,

Itis defined by taking the fixed numerical value
of the elementary

1.602176 634 x 107"° when expressed in the

charge e to be

unit C, which is equal to A's, where the second
is defined in terms of AV,

This definition implies the exact relation
e=1.602176634x 10" As

Inverting this relation gives an exact expression
for the unit ampere in terms of the defining

constants eand AV

Al Loue Al A3l M e el Loy
1.602 176 634 x 107" La,luds e 2 de¥ | i il
AVCS 2{.“2.&4@&.“ J}.!jj‘C:AS ;L’L_J-cc

43500 AMall J) canyatll e pda
e=1.602176634x 10" As

Yoy e et Tiend LSl sie Jaad @l
AV, g eyl

1A=

Which is equal to

1A=

-1
1.602 176 634 X 10—19) >

Sobud &l

(9192631 770)(1.602 176 634 x 10719)

Av,s e

~ 6.789 687 X 108 Av,, e

The effect of this definition is that one ampere
is the electric current corresponding to the flow
of

1/(1.602 176 634 x 107"°) elementary charges

per second.

33 UL GLy S Ll g sadl ()Ld dules
JSI adsl aimd 1/(1.602 176 634 x 107"
Al
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thermodynamic temperature

The kelvin

Quantity
Unit

Symbol : K

ASealipud! 8yl et A2y 4esd|
Y14 B ol
o JURY

Itis defined by taking the fixed numerical value

of the
1.380 649 x 107> when expressed in the unit

Boltzmann constant & to be
J K", which is equal to kg m* s K™, where the
kilogram, metre and second are defined in
terms of A, cand AV,..

This definition implies the exact relation
k=1.380649 x 1073 kg m?s 2K

Inverting this relation gives an exact expression
for the kelvin in terms of the defining constants

k hand AVCS:

Wl Lode Aad J3l M3 o a0 oy
1.380 649 x 1073 K Layltda & lojilss canlt]
ale gl ayang K = kg m? 72 KT Eos

AVe, g c gAY 4y il

Aad) A8Mall ) Casyall I ado
k=1.380649 x 102 kg m? s 2 K"

¥y el lauss Tad Lusle aie Jaad @l
AV s h gk ol

1.380 649 x 10723
1K= . kg m? s™2

Which is equal to

1.380 649 x 10723

1K=

olud &Iy
Avgg h

(6.626 070 15 x 10734)(9 192631 770) k

Av-. h
~ 2.266 6653 ———

The effect of this definition is that one kelvin is
equal to the change of thermodynamic
temperature that results in a change of thermal

energy k7 by 1.380 649 x 107> .

k

Byladl Amys § )l olun a1 oo duley
Blatl i Jl g05 gl 4SGelipagand)
1.380649 x 102 | | ey kT 2s50,2l)
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Quantity amount of substance
Unit The mole
Symbol mol

solll 4ueS EPC )
Jsl! ool
Jse a1

One mole contains exactly 6.02 214 076 x 10%
elementary entities. This number is the fixed
numerical value of the Avogadro constant, N,
when expressed in the unit mol™" and is called
the Avogadro number. The amount of
substance, symbol 77, of a system is a measure of
the number of specified elementary entities. An
elementary entity may be an atom, a molecule,
an ion, an electron, any other particle or
specified group of particles.

This definition implies the exact relation
Ny=6.022 140 76 x 10% mol™

Inverting this relation gives an exact expression

for the mole in terms of the defining constant

Ni:

(6.022 140 76 x 1023)

Leally golu sue e axloll Joll o
s @30 lia = ol LS 6.02214 076 x 107
Locie ¢V « 950l g1 g lid ALl Auauall 2o al)
sue (g (ol (usSae) " By die sy
933l gl

St elida (2« 13 L] jay ¢ pllad 850 4eS )
5y3 e Bylee 0955 03 @y Boama Aol LS
9 53T e 6T 51 09 AST) o Osal o e3> o
ezl (e Bz Acgarma

Lol 28l ) casyadl i ke
N,y=6.022140 76 x 10% mol™

oo Joall (s Tad LwSe wie Jaad 3l
Ny cald) M

1 mol =

The effect of this definition is that the mole is
the amount of substance of a system that
contains 6.022 140 76 x 10?3

specified

elementary entities.

Na
e gormm pllas 85U 5luds sa Joll (ol8 duley
Bodze 4del ©LLS 6.022 140 76 x 107
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luminous intensity

Quantity
Unit The candela

Symbol : od

EWR]

B ol

NI e,

BeLio¥l Bk
alyuall

is the SI unit of luminous intensity in a given
direction. It is defined by taking the fixed
numerical value of the luminous efficacy of
monochromatic  radiation of frequency
540 x 10" Hz, K4, to be 683 when expressed in
the unit Im W™, which is equal to cd sr W™, or
cdsrkg™ m™?s?, where the kilogram, metre and
second are defined in terms of A, cand AV,..
This definition implies the exact relation
K4=683cdsrkg' m™=s’
for monochromatic radiation of frequency
V =540 x 10" Hz. Inverting this relation gives
an exact expression for the candela in terms of
the defining constants Ay, #and Av..:

lcd = (ﬁ

683
Which is equal to

1
lcd=

cnae slmil (§ Bl Bud Busy (o Asuall
e oS Al Wode Aaud 5T M e Byl
é_xb-i glaid (683 Im W Layluas (Ky) :Ls)
o> (540 x 10" Hz 533,5 ¢ylll
ImW ' =cdsrw™’
=cdsrkg ' m™?s’

AV, 5o h-a¥os 2slilly fllyalyesSIl (8yay

4Bl Ml J) canyandl lia ada
Kq=683cdsrkg' m™?s’

V=540 x 10" Hz 33,3 0slll gLl g La sl

oo doiall (s T LwSe wie Jaad 3l
AV, 9 h 9Ky zulstd s

)kg m?2s~3sr~!

$olud Gllg

(AUCS)2 h ch

(6.626 070 15 x 10734)(9 192 631 770)? 683

~ 2.614 8305 x 1010 (Avc,)? h Koy

The effect of this definition is that one candela
is the luminous intensity, in a given direction, of
a source that emits monochromatic radiation of
frequency 540x10"Hz and has a radiant
intensity in that direction of (1/683) W sr™.

slail 3 Belal Bus (p Alasll ol 4l
8335 Ogldl égbi glad el (e
slas¥l 1da g gladl 23LS 4l 540 % 102 Hz

1/683 W s La,luaae
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(2) Jguztl

aid ALl Sl amgll aluseial (e ) Aaad] Slasgll jaad alial

3]l dusgll LSl
m? ‘a square meter 2 Ae Area PEPAY
m? ’a cubic meter 2Se je Volume ezl
radian per
rad/s &\l Wl Kool Angular velocity Lol ey
second )
radian per
Wl Kool Angular
rad/s* 2&\al, second 91! gludll
doye acceleration )
squared ’
meter per
m/s ‘i‘\‘a sl U 5 Velocity deyudl
second
meter per
4l U A
m/s> z&\‘a second Acceleration &sLud|
daiye
squared ’
kilogram per S alieslS Lineic mass, linear
kg/m | A\as s i 2l 25001
meter e density
kilogram per IS alyeslS | Areic mass, surface Ly
g/m? \iS g f
square meter e e density Azl il
kilogram per S alyeglS Density (mass 4Ls) aslsl
kg/m* | p\eS
cubic meter caSh s density) (s
meter
Kot |
m?/s &\Zﬁ squared per Kinematic viscosity | 4.S,=J! 45 93U
asls
second
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cubic meter S caSs s Soad! Juase
m3/s &\3(: Volume flow rate
per second auls x|
kilogram per S aleslS Sdad! Jaae
kg/s &\'15 8 F Mass flow rate
second el ey
. ) Magnetomotive dadldl 5441l
A f ampere Sal
force b liall
) ampere per ) Magnetic field Jlell 3o
A/m A\l Ao S8 sl
meter strength o Liall
candela per e KK akous
cd/m? 2‘,\4_3, Luminance ol 8,4)
square meter e
1/m a\1 1 per meter e JSO1 wave number Slgll sue
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(3) Jguzd!
2oLl 390,015 slewdll 15 Aarad| &l

(Plane angle) dsrud! 4gl331:aSTl | -1
(radian) Lal 1 :3us o]l
(rad) ol 3u>gll 3a,

cial Golun Aol Lozl (1o Lingd (lakady 3)51s gylad aiai (e Bguasell Lgiudl 2ol (2 oLl
Syl s

(Solid angle) dauszel! 49l a4 Sdl | -2
g 2

(steradian) oLl piwd! :3us>gll

(1) o Bl 50

$9lud 5,801 i mha o (10 A Lss A oY1) céﬁﬁﬁéubtéﬁlcjjﬂw\ Lol (2 Gl aad
Byl Jhad Cagns Goluy dals Jsbo e Ao Luw

(Frequency) sa,dl :a &30 | -3

(hertz) 35,31 ool

(Hz) 52 30>l 50y

B lg Al I Bl 8L (590 Byalls 53,5 (Soluag (o ill ulid Busg o 355

By Al I A eudl wlos il sue (e Bylee g ol Lef

(Force) 8431l :a4.S31 | -4
(Newton) y3gud! :3us>gll
(N) ¢y :3u>gdl 54,
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(Pressure, stress) sl >¥! «loaall 4SSl | -5
(Pascal) JSuld! ;30> gll
(Pa) Ly 3ol 5w,

il dule 4350 408 cpny e T il 57n plaae e s 13 sl wazill Lai i g SISl
Oigs Tlaylude ddlen 898y dolaie

Allen] 3oy dule L3 caupn flo 1 diml s 91w oo (he Bl 13] o) elazil) a2l LIS gag
g 1 layluase

(Work, energy, quantity of heat) 8, y=J! 4.8 (A8l (Jaddl 43I | -6
(joule) szl 3]l
() g sl 50,

oLty e 1 Layliiia 280 e J) oyigws T Loyl e 3sd Lpke gadae dlais JWanY Jodull Jiidl sa Joxll
Lele Aadall 35401

(Energy flow rate, heat flow rate, power) 8,03l (3|l 3805 Joas (A8Uall 3805 Joae : 4S80 | -7
(watt) bolgll :3ugll
(W) 5 531l 55

Al JSI J 1 Laylade 28l s &1 8yuall ga Lol
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(temperature, interval of temperature) 8yl y=l 4oy oo 8|yl Ay a0 ST | -8
(Degree Celsius) _yoguudio o3 ;s
(O oo Bu>sll 5,

B (3) opnbin oy Lm0 Lse s U1 (2) AuSolisasm Syl oy ] 2L
27315-¢7=> AWolally a3

L uaLa.?_w._' ual:- p_w‘ L_}A "wﬁ_w.‘_m Z\.‘?)J" Qﬁj "O.é.ls" 5..\9-5.“ éjl_wj "wﬁ—w-l—m Z\.‘?)J" 5..\9-5.“ ul
plasiwl ol Loguud i Ay plasewly B 8yl ymdl Aoy (e 9l (38 e peas| Jezsg el e
el

(Quantity of electricity, electric charge) 5L » &I e all (s Lo S 2S4S | -9
(coulomb) cd ¢S :3u> g1
(©) S 53l 50,

el 1 goluy 2als LS 5o Aalgy 25U 1 3 Aasall oLy S 2S5 (ol oS

(Electric potential, electromotive force) 4Ly S dadladl 39all « SL S el 3,9 134801 | 10
(volt) cdgall :3usgll
(V) & 3u>oll 54,

8yuilly el 18yl ddn 1 35 - UL g BO-Y O dl_éuwmw‘;bﬂﬁ‘ = 3,8 ga cdgall
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10 10° deca s da I
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0.000 001 10° micro | 9,5 H e
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0.000 000 000 001 1072 pico Se P 3
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Jleaiw| CAREN PR DA | i o L ‘ o
, Soll | sassll | Alallaesd
=S| adedl ™
<l Al
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L 994!
1P=0.1Pas Sl LSyl 2 53Ul
P
2
1cP=10°Pas poise Dynamic viscosity
1 St=10"m?s oS A4S, dx 931
St 3
1cSt=10°m?s stokes Kinematic viscosity
1 Ci=37 GBq
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= 3.7x10%° Bq Ci(® 4
curie Flay! '
lrad = 0.01 Gy o0 Laiall Aoy
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Las L8 millimeter
@L\Jl {a.d\ of mercury
1 bar = 100 kPa
bar (*?) bar
=10° Pa
r 5)3..5
1r=2nrad dgrudl Ligl3dl 8
revolution
1 diopter =1 m* diopter diopter strength of optical 9
systems
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.| 1carat=2x10*kg A )
)L_',z_;-}”j ct (13) s 10
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S g Metric
carat
JE| I e
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Sl J 9 bzl
stk 1A=01nm=10"m A f
EPMATEI] angstrom (*°)
. Jsbo B.1
1in=2.54cm | vl
n
=254x102m inch
z=]|
ol yles | 1st=1m? St stere B.2
1q=100 kg=10%kg Q s
quintal
B.3
sl
11b=453.592 g Lb
pound
1kef=1kp=9.80665N kof kilogram-force
5 P 5 8 Bj.é_ﬂ B.4
kp kilopond
1 atm=101.325 kPa standard
Atm
=1.013 25X10° Pa atmosphere
1 at=98.0665 kPa technical
At
=0.980.665X10° Pa atmosphere N B.5
@Ja_n @)L'J\ 1Torr=101.325/760 Pa Torr torr
1 mH,0 =9.806.65 kPa
mH,0 meter of water
=9.806.65X103 Pa
B8 alreslS
‘}“1.4 . oa I‘
Tkgf . m=1kp.m kgf.m
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=9.806.65 |
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kilopond
meter
1cal=4.186.8) Cal
calorie
metric
1 metric horsepower
horsepower
=0.735.498.75 kW Ll 5yaall B.7
(cheval-
=735498.75W
vapeur)
1sb =10 ked/m?=10* cd/m? sb stilb Luminance B.8
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dgd 1
12\1 éjwmgﬁ s B9
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’ 3 u 7 s
+0.000001 0 X 10%" kg U=l $9 8,5, unified atomic
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unit
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S ldlliimg | Jlma | sl | pdl
Ayl oledd! goiol!
Lo | seiw!
1 Gallon = 4.546 litter A el 28K sl 1
liter
1 Gallon=4.546 x 107 m? aSa e
cubic meter
1 Foot =0.304800 m B ol sl ‘a..,\.a.ﬂ 2
meter
1 War (Yard) = 0.9144 m S Nl 286 | syl /1)) 3
meter
1TOLA=11.6638 g (Solid) ‘a\).é ol sl gl 4
gram
1TOLA=11.6638 ml (Liqud) Addia
millilicer
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