S Sayd
:\a{\ 9 \A\Sﬁ ‘6]5 S\

Jﬁt-:' [t

(}l& saSials cs_ge“,:ﬁ a‘g;

iRy

Ol 3o e8NS




Lo Y8 Jle 50l 5 0l 5 by S (5,8 aon oLl s o3 deseze ool @
JbQLkL:&\:yju&A‘cw\rb‘@‘oM%Jw»J‘w&cﬁ
-)J‘b)}?’j“j\)‘w‘

Joosl ol & b Sl b 5 (o gaio ()l olot) 6850 ptataly> @
1058 Jlasl 0¥ Dl gamy gl (sl 50 B acS JLosl

h.shenavar@gmail.com
Sl ol Gl 3 L S ol 8 s oKl s e oL 51 o
Sl sl 333 0313 1y s 48 same ) T



mailto:h.shenavar@gmail.com

) 5 WSS (S @
61‘4‘ 6\.&1&.&“ 9 6,:5@}\.,\3\ o
sl s @




S\ 5 WSS

L) pxa s 5 5B (68 w0\ (e e 3

https://sci-esa.int/ 3| J&

Lo Sl 5 Gds slo (6,8 o5l udLJf S gty Gl 5l ol s
rl:éla Sl el wil oSy gl sl (558 Coanl €238 (53 55 il sud

0l 3,8 Jgoia 1y olasl s o3sy (S5 0586

sactian s b s 8s (6,8 5300 235 b ()l i o0 4 (S 5b (ke 093
A A P I i N 1o A e e
Tant 2t sl S8 ol B s b5 50 608 i 5y

355 0l & S oa S (5,8 0315) LB sl oSyl 5 e e s
005 2l psle s sl @il 58 slel bl S e S 5

gl b hedd Slsis olalyy ity ol OleS iy obes JBa
o s s el pale S8 place ool by 505 0ad by ez JSS
i oo s cal e 3 a3l el edolh (55 slo 6,8 o3l L
) Bl s by aad sy 338 Sl ) ol 5 00d O Sojd
) el 3Bl o Jle w51 S s b cd iy ol

B a0 6 DSl s e s S (L
s (6,8 o310)

) wk s (e 5 dsb ol o) 4l sl oS5 (o S sslel b
ik aalys LT G T s (s bt s (IS (o o




S\ 5 B (6,8 s\

Sl base unit
Base quantity Name Symbol
length meter m
mass kilogram kg
time second s
electric current ampere A
thermodynamic temp kelvin K
amount of substance mole mol
luminous intensity candela cd
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TABLE 1-3 Some Measured Time Intervals®

Time Interval

Lifetime of proton
Half-life of double beta decay of “*Se
Age of universe

Age of pyramid of Cheop
Human life expectancy (U
Time of Earth’s orbit around the Sun (1 year)
Time of Earth’s rotation about its axis (1 day)
Period of typical low-orbit Earth satellite
Time hetween normal heartbeats

Period of concert-A tuning fork

Period of oscillation of 3-cm microwaves
Typical period of rotation of a molecule
Shortest light pulse produced (1990)
Lifetime of least stable particles

“ Approximate values.
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Seconds
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Time to gain or lose 1 second
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30,000,000 years4
NIST-F1
300,000 years-{
30,000 years
3,000 years - Improved cesium standards
300 years -{
4 Cesium atomic standard
30 years
:1‘ ;i:;s ] [—— Quartz crystal
90 days - Pendulum Shortt free pendulum
clock Improved escapement
10 days - 5
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il =t ead-be:
S0 T Improved movement
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Measurement

Distance to the first
galaxies formed
Distance to the
Andromed: 3
Distance to the nearby
star Proxima Centauri
Distance to Pluto

Radius of Earth

Height of Mt. Everest
Thickness of this page
Lengrh of a typical virus
Radius of a hydrogen atom
Radius of a proton

Length in Meters

2 X 10%

1x10°%
5x 101
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Measurement

Distance 10 the first
galaxies formed
Distance to the
Andromeda
Distance to the nearby
star Proxima Centauri
Distance to Pluto
Radius of Earth
Ev

\ge
Lengrh of a typical virus
Radius of a hydrogen atom
Radius of a proton

Length in Meters

2 X 10%

4 X 10'
6% 102
6 x 100
9% 10°
1x107*
1x10°%
5x 101
1 x 10715
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Object

Known universe
Our galaxy

Sun

Moon

Asteroid Cros
Small mountain
Ocean liner
Elephant
Grape

Speck of dust
Penicillin molecule
Uranium atom
Proton
Electron

Mass in

Kilograms
1% 10%
2% 10"
2x 10%
7 X 107
5% 108
1x 102
7 x 107
5 x 107
3x 1073
7x 10710
5% 107"
41075
2X10°¥
9x 107
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Factor

10°
107!
101
0%
101
10°
10¢
1P
10F
10
10
10-2
w-?
10~
10~
10-12
10"
101
10
10 24

Prefix”

yotta-
zetta-
exa
peta-
tera-
giga-
mega-
kilo-
hecto-
deka-
deci-
centi-
milli-
micro-
nanao-
pico-
femto

atto-
epto-
yocto-
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