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1 Description

The electron deflection tube enables the deflection of
electrons in electric and magnetic fields to be studied
quantitatively and the velocity and the specific charge of
the electrons to be estimated.

The electric deflection takes place in the field of two
capacitor plates which are built in the tube. The magnetic
deflection is achieved by the magnetic field of a pair of
Helmholtz coils.

The course of the ray is displayed on a screen with a cm
grid.

2 Technical data

Heating voltage UF: 8-8.5 V~ (rec.. 6.3 V~)

Heating current /F: approx. 1.5A at6.3V

Anode voltage UA: 1.5-5 kV

Max. capacitor voltage: 10 kV

Plate distance (geometric): 50 mm

Screen: 80 mm - 50 mm

Pressure: <10-6 hPa

Diameter: 80 mm

Total length; 270 mm

Mass: 250 g

Safety notes

When the electron deflection tube is operated at high
voltages over 5 kV, X-rays are generated, whose dose
rate is below the permissible limit according to the
German X-ray regulations if the current-limited high-
voltage powe: supplies 10 kV (521 70) referred to in this
instruction sheet are used. ‘

The connection of the electron deflection tube with
grounded anode given in this instruction sheet requires a
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high-voltage enduring voltage source for the cathode
heating.

- Do not operate the electron deflection tube with high
voltages over 5 kV.

- Use no other power supplies than high-voltage power
supplies 10 kV (521 70) for the anode and electrode
voltages.

Danger of implosion: the electron deflection tube is a
highvacuum tube made of thin-walled glass,

- Do not expose the Electron deflection tube to
mechanical stress, and connect it only if it is mounted in
the tube stand.

- Treat the contact pins in the pin base with care, do not
bend them, and be careful when inserting them in the
tube stand. "

- Treat the connections of the deflecting electrodes with
care, o aBeg =48 ® A5 g & :
During operation, the Electron deflection tube is heated
by the cathode heating: B
- If necessary, allow the Electron deflection tube to cool
down before dismounting

The Electron deflection tube may be destroyed by
voltages or currents that are too high: _ T |
- Keep to the operating parameters given in the section
ontechnical data, —~ = - |
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C=3x10"m/s

S8 b o gad Ao pu
e= 1.6 x10” coul O SN Al
m,=9.11x10™" kg O STy Al
m, = 1.67 x10™ kg Osiedl AkS
m, = 1.68 x 10*' kg Og il ks
h=6.63 x 10~ s AN el
R=8.31 J/mol . k pladl Al s
K=138x10" J/k Ol i g s

P,=760 m mHg
= 1.01 x10° Pa

g=9.81m /s

G V1 Adlall gl

G=6.67x%x10"" m/s"kg

olal Cailall s

£,=8.85x10"2 F/m 232 2 len
1o=126x10° H/m oAl Apulaliaall 443 g8l
lTev =1.6x10" coul L S
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LENGTH

[T MITER 23 e, [§3 widly
I senthmater = i 18 {1t 0.5057 .98k 4.414
W TR e
1 MEIETER o i 1 i 80,57 3711 &814
L L
1 Blomator o 10! 160s H mard BESE 06514
% o
1 inoh e 2540 4,540 2440 1 8335 1,878
X g g o ¥ 19k bt
£ oot B0 8048 #0046 1z H L.
¥ it o Mt
¥ statats mily = 1.808 1809 1.8 9,948 Bagn i
® 168 b
! ntgatiom (A) = M1 mader  Hgltpear w $.4000 % 600 b ¥ oyard = B gy
L Xouniy w L0 ppier ¥ pargss v 8,085 3 10 kg Erod m OB §
L mlston w 1Y mpter 1 faboms = & 1§ bt w108 g,
1 wdlthelovon (mp) = 3070 poter
1 nantlont wils v 888 yaotere = 51608 wtatube milon = 6G79,1G Iy
AREA
HMEBPER? wesd Aef e ehva wl}
L BQUARYE METER = 1 igt e 150G 1976w 4P
1 eguage sunlimebse w e i LoT8 3 ¥ g.apen LeP 1
I Bguare (ot = 9,880 % 107 CERLO 1 244 LB w oppd
1 ayuurg dugh o G468 % 1ot ARG G844 ¥ 108 1 LEYE M b
1 divealer sl 5087 X 1078 | kgar 1 100 | B.ang W 1678 | 7,65 ¥ AT 1
£ rgunss mils = 57,478,400 108 = 649 goges asee = 40880 g6
1 bavn e 10788 pegperd
VOLE R
M_W_.@_‘w__yr__ .
HBTERS e ® 1 134 i,
i CURIC METER o i it 104 26,53 108 1 1ot
& eubls sentimeter = e 1 L0003 107F ) 5888 3¢ 1076 | a2 e 1o8
1 Mo = 5006 w0 19 1989 1 831 ) e 61,08
¥ eulids fouk HEEE W 10F T ggen v y? 28.5% 1 175
% eubia fnch w 5899 M 1o 18,80 L83 R 16T | 5787 ot ]
L B Aedd gatlon w 4 9, 8, Andd questa = § U, B wlnln o 128 U, 8, duid cunms =

1 Britleh dmpesdat

lﬂwmtbﬁmlumwzk&'ofmmaﬂhmmmu
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POWER

Biufbe | fo-ib/min {t-Ib/wso hp onl/ura kw WATTH
1 Britteh thermel 1 12,07 0.5101 3030 7.000 2,080 0.30350
unit paz hout = ot o x| X T
1 foct-ponnd per 7,738 1 1,667 a.080 | b.awe 2,480 2,260
palvuts = ¥ W8 ) s 10°F | 10 | xR X e | xR
1 foot-pound par 4,628 60 1 1.818 0.9838 1880 1858
escond = » 1w » 1T
1 hareapawer = 2846 8.5 X 104 240 1 1782 0.T457 748,77
1 ealorla par 14.9¢ 1,853 3,087 5613 ] 4,164 4,188
pacosd = X 108 ¥ 108 ¥ 1Y
1 hilowatd w 2412 4.&25‘ 787.8 1,841 2980 i 1080
¥ W
1 WATT = 3.418 44,26 07378 1.341 02889 0601 H
¥ 308
BLEQTRIC CHARGE
eheoul aap-hy COUL foraday riataoul
—
1 sheoulomb (1 N
emu) = H 2,778 % 10-? 10 1080 3% 107 | 2008 X 101
1 smpare-hour = 280 t 5000 780 % W0 LOTO X 1036
1 COULOMS = LAY 2,778 ¥ 1074 1 1,036 % 1078 | 2008 x 10
1 fpzpday = [T 28.81 p.658 ¥ 10 1 2,808 X 101
1 ststoovtomb (b
o) = 2,856 X 10~ | 8,888 X so~it | 2,236 X 1071F | 2488 K 1018 1
1 eleatronio oherge = 1,602 ¥ 1071% aoulomb
ELECTRIC OURRENT
whawp AMP tatamp
1 ebompere (1 smu} = 1 10 2.908 X 10'°
1 AMPERE = 0,1 1 2498 X 10°
| ststampers {1 cou) = | 5386 X 1071t | 3.388 X e 1
RLECTRIO FOTENTIAL, ELECTROMOTIVE FORCE
shv VOLTH slaty
1 abvolt (1 emu} = ] 1w 3,888 ¥ 1071
1 VOLT = 10t 1 536 X 1077
1 statvolt (1 san) = 2.088 ¥ 10 $00.8 1
BLEOTRIO RESIBTANCE
sbohm OHMS statchm
I phohm {1 smu) = 1 w0t 1118 ¥ 1070t
1 OBEE = 10° 1 1,118 % 1074
1 giatohm {1 wu) = 8,087 ¥ to% 8887 X 101 1.
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ELECTRIC BESISTIVITY

ehohaom | pohmeom ohm-tm | ptatohmeom OHM.-M °?n'3ﬁ°
1 ebohm-contimater 1 0.001 108 L113 1p~n -8.018
(1 eman) = ¥ 1t . ¥ 10-8
1 milaroohim. 1004 1 108 L118 we aols
cantimetor = X 101
1 obm-sentimater w ot 109 H 1118 0.01 6.018
¥ 11 X 108
i etatohm.sentimstar B.957 B.eg7 8.987 1 B.ORY 8.408
(1 oru) = ¥ 108 ¥ 10" ¥ 10m ¥ 1ot X 104
1 OBM-METER = 101 iof 100 L1y .t a0is
X 1omie | ® 1%
1 ohm-siroutas mil 168.% 0.1662 1,643 1850 1,659 H
per foot = % 07 ¥ e ¥ 107
CAPACITANCE
abd FARADE " shatl
1 sbfared {1 amu) w 1 10¢ gk B.087 ¥ 10W
1 FARAD e 1g-¢ 1 10° BB8T ¥ 1011
1 mdovolased w 1 10~ 1 8967 X 10%
1 statforad (1 o) w L1I3 X 10~8 L118 ¥ 10704 LII3 X 10¢ 1
® This unts iy frequently sbbroviated e wf,
INDUCTANCE
shbanry BENRYS rh tah statheary
1 abhsory (1 ema) 1 10t 0,001 1g-e L1238 ) 10~8
1 HENRY w 108 1 * 1000 1118 x 1™t
! misvohenry = 1000 1 1 0.001 L118 X 10™4
1 millihnry o ot 0.001 1000 1 1118 ¥ 10~
1 stathenry (1 esu) w 8.887 X 10% | g.087 3% 101 8,987 » 10V | 8087 % 10M 1
MAGNETIC FLUX
rasnwell Eloling WERER
U mazmegt (1 lss o5 1 emu) = 1 0.0 H il
1 kiloling = 1000 1 | a
1 WEBER = 100 108 1

Yasu = 200,8 websrg
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MACGHETIC INDUCTIOR B

. WEBBER/ .
At kitolinofin.g METERE | mbilgaue
= THELA
1 i (ma g o) = i 8.4k ¥ Wt 1w e g
1 Holins porle? = LE8.0 i Lpan 3 1078 b OLAS0 ) A6t | LEBD K '
| WEDER per MEETERY = . .
| WBHLA v 1ot 4,50 — 10! 10°
1 el < 0001 | 8483 % Wl 1wt i ‘ 1
! gormme . PR PYY SR Tall BRI 0.01 1
§ e = RO0B 3 1P webera/muter?
BEAQNETOMOTIVE FORUE
alprsg-SNT AMEP-TURN yiiberd
i phevapare-tuta = i 16 12.6%
i AMPRBETURR « 0.0 1 5257
1 pilbs o FATCRT Tad #7048 1
} pregilberi = 4w nugrbard % oean = BBEG X 1071 arap-toim
BEAGMISTEC FiELl BYRENGTH H
£ AMP-
atwmrp-tare /o turefora aeap-turn/le ; iﬁgg waribod
t i 40 He ILA7
&t 1 4,840 ) 1,567
1 ampere-ibTn war ok = 5.7 W WY 95087 1 40,87 0.4887
| AMPERE FUEN pe .
HETER = 0.0 @41 AT XETR 3 LAST W TR
1 ougebed = T.HER W BTR | G4088 2.1 .68 L
3 parated o § githest 1 wm w 5055 ¥ 107 pup-tunm/sster

b preasrsted = ds amp-turn/ wmeler
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o 32 ” JI o3, | G Saall
4.1861 joule. D cal (15%) E Sy
41861 x 10° sy 35 heal
13558 &k, pal flb
1054.6 Lills pbo ) o803 Blu
Ll 177 watt,w 3/5 4 erg.sec—t P sl
4.1861 8o~ cal.see~!
0.297294 ol jloll 74 § 8= 3 Bt hr—
1.3558 LIBf8 shp b fi.lb.seet
746.00 o S5 Olusor bp
Pl Kl 1 nam3 Q%unh...ywﬁmw dyne.cm™? P Lok
6.8947 x 10° & oY Ib.in®
1.0133 x 107 gl g duis atm
13333 % 10° 3 3 e &m ~ mMercury
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k) 53 386 volt,y 3 5 Saomy statvolt (esn) Vi osigs =
168 Lk 5 Stem abvolt {emm)
sl 3 9x10M y fared,f |34 8 Sum, slatfarad (esu) C Iaf
1g? LI o P 9 abfarad {ezmu)
; B - Bllf Lo by
sofol ;b 1736 % 3 169)f.pp—1 5578 of By el & m ™ B
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98 9.008 373.6] - H2S |
200 4256] 369.9 g
113 T 6.242 309.5 Oyl
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UNETS m O

Energy

1 Joulc =
107 ergs
0.2389 caloties
9.480 % 10~ Bt
9.869 x 10 *? liter-atmospheres
0.7376 foot-pounds
2778 ¥ 10" * watt-hours
3.724 X 107 horsepower-hours

Pressare

1 Pascal =
1 Newton/m?
10 dynes/cin?®
10B
10~* bars
1.450 x 1074 spsi (pounds/inch®)
0.9869 X 107 atmospheres
7.5006 % 107 Torr (or "mm Hg™)

Velome

1m' =
10% om?
10° Liters
6.1024 % 10* inch®
35.315 £
264,17 U.S. gallons
212.97 British Imperial gallons

CONSTANTS

REFON FACIORS

(1077 1 ferp)
§4. 186 J /cal)
1055 1/ Pw}
(101.3 J Mliner-utm)
51.356 /Ti-pound)
3600 J fwett-hr)
(2.685 X 10° I/hp-hr)

(6897 Pa /psi)
(1.913 X 10* Pa /atm)
(133.3 Pa/Torr)

(1.639 X 1075 m¥fin)
{02832 m’/fti}

(3.785 %-10~¥ m/gal)
(4.546 X 1073 w'/gal)

TR g Mk i e b i 1 R A3 e s A B e e

R = 8.314 Joule/mole-Kelvin = 1.986 calories/mole-Kelvin

kg = 1381 X 102 Joules /K elvin
Ny = R/ky = 6.022 X 108 moje
A = 6626 X 10~ Joule-sec
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Physical Quantity  Symbol St Gaussian

Length | Tmeer (m 10 centineters (cm)
Mass m  1kiogrm (kg) 10 grams (g)
Time i 1second (5) 1 second (5)
Frequency y  1hertz (Hz) 1 hertz (Hz)
Force Fotnewon(N)  10° dynes
m{gy ‘ ‘l'}'] ) 0 e

. Power P Lwatt(W) 10’ crgss”
Charge ¢ leoulomb(C)  3X 1°  statcoulombs
Charge density p 1Cm? 3X1¢  statoouiom™
Current | lampere(s)  3x10°  statampercs
Current density ] 1Am? 1X10°  statampem™
Electric field E o Lvoltm (V) $x 107 statvoltom™
Potential o,V 1wl (V) % statvolt
Polarization P 1Cn? Ty 10°  dipole moment cin™
Displacement D 1Cnm” {a X 10 statvolt o™

(statcoul om ™)

Conductivity s lgemensm™ 9100 87
Resistance "R lom() b1t sem™
Capacitance ¢ 1farad (F) 9% 10" m

Magnetic flux ¢, F 1 weber (Wb) 10f " gauss cn” or maxwells
Magneticinduction B 1 tesla (T) 10’ gauss (G)

Magnetic field H 1An" 4 x 107 oersted (Oe)
Magnetization M 1Am” 0% magnetic moment cm™
Inductance? L 1henry(H) Lx 107"
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Sl

Quaatity Gaussian
Velocity of light ¢ (uoeg) ™
Electic fild (potentil, voltage) E(®, V)V, E(®,V)
Displacement VelirD D
Chargedeusly (charg, curentdensity, Vg (g, J, 1 P o4, d,1.P)
current, polarization) |
Magnetic induction Vgl B B
Magnetic fiel By, H
Magnetization Vi M M
Conductivity bner g
Dielectric constant &€ €
Magnetic permeability Jaft u
Resistance (impedance) R(Z)ne, R(Z)
Inductance Likre, L
Capacitance dreC C.

¢ = 2997 94 58 X 10° my

6= 88541878, X 10 Fi
fo=12566370... X 10" Him

’/é= 67%03...0
§
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G cont, R by &
Gas Formule kg R o gk Wy K k

- 02870 1% Q718 1400
ks 0.2081 (6203 (3122 166
Cablig 0,43 Lited 1514 1,001
iy 0.1689 0.846 0657 128
b (.2068 1040 {144 1AW
Gl 02760 17662 14847 1,186
By 02054 | hege T ALY
He 20754 6.19% 31166 1667
Ky My T AW 10.183 1405
(Hy pRIB 2V L7364 154
Ke gAY ¢ Loeed 06179 1667
iy 1 S 0743 1430
Gy ooy LN L6386 1044

poRes . (918 0,658 1386

piggs = - 167 14809 11%

DA61E Le123 14108 137
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SOME PHYSICAL PROPERTIES

Air (dry, at 20°C and 1 atm)

Density 1.21 kg/m?
Specific heat capacity at constant pressure 1010 J/kg- K.
Rativ of specific heat capacities 1.40
Speed of sound 343 m/s
Electrical breakdown strength 3IX 108 V/im
Effective molar mass 0.0289 ka/mol
Water
Density 1000 kg/m?
Speed of sound 1460 m/s
Specific heat capacity at constant pressure 4190 J/kg-K
Heat of fusion (0°C) 333 ki/kg
Heat of vaporization (100°C) 2260 ki/kg
Index of refraction (A = 589 nm) 1.33
Molar mass 0.0180 kg/moi
Earth
Mass 5.98 X 10 kg
Mean radius 637X 106 m
Free fall acceleration at the Earth's surface 9.81 m/s?
Standard atmosphere : 1.01 X 10° Pa
Period of satellite at 100 km altitude 86.3 min
Radius of the geosynchronous orbit 42,200 km
Escape speed 11.2 km/s
Magnetic dipole moment 80X 102 A-m?
Mean electric field at surface 150 V/m, down
Distance to:
Moon 3.82X 108 m
Sun 1.50 X 10! m
Nearest star 4.04 X 10" m
Galactic center 22X 10%m
Andromeda galaxy 21X 10%m
Edge of the observable universe ~10%m
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EIPALH] Ay
Absolute ol
Absolute Temperature - Aillaa b )y A
Absolute Temperature scale Ailkas 3 )l ya Ay o
Absolute Zero Blaa i
Adiabatic compression o 5S baliul
Adiabatic expansion o oS daad
Adiabatic transformation o 3k ) ou
Adiabatic pokaS
Acceleration g b
Angular Acceleration BT B
Coriolis Acceleration odsa oS g sl
Constant Acceleration 4 gl gl
Ceniripetal Acceleration N, ke gl
Normal Acceleration bl p
Relative Acceleration R W
Resultant Acceleration 4 Grana ¢l
Tangential Acceleration (abas gl
Average Acceleration : (rlases gl
Accelerator

el
Action "~ U Jed




Contact Action ubaill Jud
Air ' olsh
Air Resistance o) sel) daylia
Alternating gl
Alternating current gbiia L
Alternator 4 she
Areas Law 7 phandl (il
Altitude g lis
Amber Gla S [ e
Ammeter Jptal (b
Ampere nal
Amplification factor paiazal Jale
Amplitude i s Jlae
Angular x5
Angular Velocity gl e
Anode ol [ dmaca
Arc s
Archimedes Principle EFLIVERg ) KV
Atmosphere >
Atom B
Attraction i [ adlad
Atwood’s machine At Al
Axis fixed eyl jena
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Attraction wilad
Anisotropic JPENE PR
Analytic (il
. -
Balance A
Band day pheiliae
Bandwidth lasdl e
Bar (igiad
Base RH
Bernoulli’s equation o dbtes
Bar center Jeill S ya
Biot-Savart Law b g9 ) il
Black body EPW U
Black body radiation 231 il g Lat
Boiling gl,\lw:
Boltzmann constant Obe 3l g2l
Boyles Law Sigr 0sil8
Buoyan force sikal) 3 48
C-
- Caloric TR B
Calorie B
Calorific power A3 s 5408
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Calorimeter

Rt
Capacitive v
Capacitive reactance Lgnang 430
Capacitor 4348
Capacity Apia
Carrier el
Carrier of charge

Cathode

Cathode rays

Cathode-rays oscillograph

Celsius degree

Ay ghe cpu g il A3 g8

Celsius scale i s ples
Charge m
Charged () fmadia
Circait datly 08 5 0
Cloud dash
Coercive field bl Jia

Coil
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Conductor Jiu
Conduction Jis
Conductance Aalil
Connect ey
Conservative Bdla.
Conservative filed dilaa Jia
Cool 3l
Coolant .f,w
Cooling A
Coulomb O _gs
Current J
Calculus sl
Calorie 3 3
Capillarity 4 sed duala
Tube Capillarity $ond gl
Center Soa
Mass Center sl 58 e
Gravity Center JBI S 5a
Inertia Center dlaell X 5a
Center field $5e Jis
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Center farce Ay K ya b 48
Centrifugal force L bl
Change of state Alall ps
Collision polaa
Elastic Collision O pilaad
Inelastic Collision Ge e pilual
Conservation Jatasal
Conservation of angular 4y g 3 A8 jall AgeS Laliad
momentum
Conservation of energy AUl yaliasl
Conservation theorems Lliadil eyl
Classical @i
Classical Mechanics @l dllSya
Critical &>
Critical frequency g S
Critical point Loy Alaid
Critical potential o S
Critical volume g >
Critical pressure z s> b
Coefficient Jalas
Friction Coefficient N Jalza
Viscous Coefficient da g il Jalua
Conductor JiG
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Continuity

Sy
Constant <l
Components GalsS ya
Couple X PTEN
Cross alaila
Cycle %3 cAils,
Coordinates gl
Cartesian Coordinates A S0 cililaa)
Cylindrical Coordinates A ghandd alilan]
Polar Coordinates Akl cilifan)
Spherical Coordinates i ,; ol as)
Curve il

gl

Density A
d.c e i
d.c generator - e ki Al ga
Demagnetizing field Adasaddl (g je Jia
Demagnetization Adaiaell 403
Densimeter A4S | liie
Diamagnetic dpuainall (Slaa
Diamagnetic materials FSlne Agughaiig <3 3 g
Diamagnetism AaSlae dpughatis
Dipole ke L
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 Dipole moment | kil AW je
direct hilaa
Depth (B
Displacement a3
Displacement Vector fal Y1 g L
Dynamic @y i
Dynamic of Particles Clapaall @l yu3
Difﬁ&ction - gl
Dimension An
Direction sladl
Disk Oa b
Discharge g i
Distribution & 3
Distribution of velocities poull g s
Distribution of kinetic energy A jall AUl ¢ 558
Division | danid
Vectorial Division Agelad Aaud
Divergence (B
Daia alglana
Double . e lias
Dyne A
Dispersion XY
Differential Jaalss
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Differentia] clement

Direction cosines ol o (1 gpn
- F -
Effect J pnda
Effective Olad
Effective potential b o ge8
Efficiency BebiS ¢ 343 ya
Elastic i
Ellipse (=Bl aal
Electricity el S
Electric moment s p e
Electric potential b eS () 38
Electric flux b eS (3
Blectric flux density eSH Goadl Al
Electromotive force A 568 AS jaa b g6
Bleciron O s_nSh
Electron tube @358 aloca
Electrostatic (381 36 AL ol €
Elecirostatic energy 5351 1S dilla
Electrostatic filed 3 3¢S Jia
Electrostatic induction S 38 ag 3l
Electrostatic potential $51 368 (y5aS
Electromagnetic (sl S
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Tlectromagnetic field b eS Jia
Electromagnetic theory gaagln eS8 4yl
Electromagnetic wave Apaghs 368 A g
Electromagnetism dgughs 1S
Element yrals
Emission LIRS B
Emission spectrum syl ik
Emittance 4y fial
Equipotential surface 1968 A3 a0 pedas
Energy 43\
Kinetic Energy i e ddll
Internal Energy il Ak
Potential Energy AslS dila
Total Energy 38 dslls
Mechanical Energy 38018 0 Aiths
Rotational Energy Ay Aila
Entropy Ay g s
Equation ilslae
Equation of state Al Alatae
Equation of Propagation Sltait ddslas
Equilibrium o
Equilibrium of bodies plusadl 3 3 5

Equilibrium of Particle

PRWES IS X
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Equilibrium Position O350 gy
Stability Equilibrium Stsa () g0
Equivalent L
Equinox Jhale Y Alads
erg LEN
Experiment ) 4 53
Experimental ) PETRRN
T
Farad |l g
Faraday effect (ool b () sda
Ferromagnetic materials ddatiall Lsgam o ga
Ferromagnetism | e Luylalis
Filament Al
Fluid Jilaa
Real Fluid (shiis Jih
Ideal Fluid (e Jilus
Incompressible Fluid bleaatl LE e il
Viscous Fluid e di
Fluid Pressure Jilull Jagiss
Field Jis
Filter e e
Gravitational Field BN i
Force 5 o8
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Wonconervative Force Aladlan b B8
Moment of Force o sill e
Adttraction Force Al 548
Central Force ay38 e b a8
Centri fugal Force sl B g8
Elastic Force L b gl
Friction Force AlSial 5 g8
Internal Force Aglala s g8
Binding Force Lo 535 68
Nuclear Force 983 b oh
Force of interaction Jeds 5 68
Frequency g
Angular Frequency @3 M
Frame Ales
Frame of reference A3 jlis Alas
Friction LN
Kinetic Friction S disial
Static Friction (o sSa ISl
Sliding Friction SY 5 g0y NSl
Flux (B
Flux lines Gaasill Ja ghasy
Factor Uele
Formation Justs
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Function &
Free T o J:-
-G -

Gas B3
Real Gas s e
Gases conslant 1 c.;t:;liwm
Gas pressure Sl bas
Galaxy 5 e
Gradient g O
Gradient vector &l g ety
Gravitational (G
Gyroscope o ¢S g g
. H ...

Harmonic (bl 53
Harmonic motion A8 g5 A< 5
Heat s
Specific Heat e by ya
Heat conduction Y BT
Heat convection S Jea
Heat engines Al s ils yaa
Heat equilibrium Wl ol
Heat exchanger @b Jalse
Heat pump Al e Adiina

271




Heat radiation g Ao g lad)
Hook's Law Jab (el
Hydro static Sl b8
Hypotheses L
Heavy i
Height Ay
Helical s
Helical motion A4S e
Helical orbit g e
Helicoidally Path sl e
Hertz A
Hole oy
Hollow b gal
| Homogeneous oallaia
Hyperbola 2 5 pol
_ Se
Ideal gas JelS e
Iluminometer selia) aljia
Impedance dnilos
Impulse adall
Induce gee
Induced e yala
Induced charge dia yala Aind
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Induced magnetism TR TR
Inductance T
Induction Uiag gad

Inductive reactance

dguday 33 A0

Inductor L s
Inelastic Oe b
Inertia FTIN
Inieraction Jalgie el
Tons el ggf
Isobaric Jkadall (g gluia
Isachoric eaadl g gluiia
Isothermal Bl el ds g shuila
Isotopes ks
Index Jala
Isotropic (gotita
Inter Polation PLEARIPY W
Incertitude kgl
Absolute Incertitude allas il
Relative Incertitude o il
Intensity 3ok
Integral (Jals
Isolated Js_jra
Isolated System A5 e Ao
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Incidence Ja ghua
Incoherence Jad jia
Incommensurable ol JiB e
Independent Uiusa
Inhomogeneous Cuilata b
Initial S
Initial Energy i) Al
Initial Speed 18nd dc
Tnitial Particle N
Inner product Cab elan
Instability Phaa
Interface (i g
Interference Jala
Tavasiant Sy
Isotype Jilela
~J-
Joule Js
Junction Al
Joule effect N on Jgaia
Juxta e —_“;
C£ -
Kick ;!..;3;;;'
Kilo Js
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Kilg ra»

b sls

Kilo gram

eloe S

|,
ilo meter
.

BENES

Kilo calorie By oS
Kelvin o il
Kinematic‘s a8 );lt ale.
' shavior

o il

| Kinetie cnergy

48 s Al

ﬁii&:ﬁg equation

48y Ahilas

Kinetic pressure

o> haia

Kinetic thaory

A Ayl

Liabilis;

Laboratory Pr.E
Lacur 5 gnd

Lamp

Lands!idn

Laplace

$Laser

Y

Latent ere gy

CpalS
43418 45l

Latent gt

o ——
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| Lateral JPRULEN
Lateral 'collision (gt palasd
Latitude el Jad
Lattice ACuh
Law Gl
Law of conservalion Blia iyl o4l
Layer Agls
Length s
Lens Ande
Level (5 sona |
Light r ey
Light source (i e
Limit as.
Limited Jgdaa
Lines BEPVEER
Lines of force 3 ghll Lo glas.
Lines of field Jiadl Ja glas
Linear (s
Linear equation iges Alalaa
Linear momentum PN
Linear accelerator (o B
Linear correlation ks Jald )
Linear dependence dalad dgagls
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Linear polarization s Gl
Line of action Jedll Jas
Line of force b gill Loz
Liquid Sl
Liquid fue] alilu-o gl
Load Al gan
Loop 3y
Local (s ga
Location | peaga
Logarithmic @ le gl
Loss g L
Low Uabiia
Luminous flux (g (3N
Luminous intensity 44 gum 500
= M =
Machine a
Macroscopic . RIS
Microscopy 4y e L
Magnet Lradati o
Magnetic W}am
Magnetic attraction oubiie Cadlas
Magnetic axis gl ) ga
Magnetic constant (hatis Culs

277




Magnetic filed

Magnetic flux Q__M G
Magnetic flux density | puiial gasl adts
| Magnetic force T Wbm b i
Magnetic induction T ; e (yimg 2
Magnetic moment - ashatie p 36
Magnet coil T aghaiical cile
Magnetism — dguaghativa
Magnetization Wy, TP
Main i
Main path ok :C;
major axis * - S0 |
major diameter 1IN 1\ L1 il

Mass kg
v u { Ol s
Mass density 2SN 23
Mas.& "—;fr (i ﬁf ) bl u:gn
Mass Less ' AT 2
Mass Velocity YIS AHS e g
material , ok cgola
Matrice | | " 43 ghra
Maximum " e
i o
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[ Mean energy ddaus g A5l
Mean velocity g de J;
Mean value Ak g dagh
Measure ool
Mechanic iy
Mechanical L
Mechanical force 48000850 5 48
Mechanical stress SalSpa alga)
Mega hertz s liage
meridian M s
Metal .(;,m
Metastable ‘)3:\“.,..4.;.;,
Metastable equilibrium s dad j;
metric @ j:,:

| Metric system (e ol
metrology il ale
Microscope BYEA
Microscopic 5 Sgne
Milli liter Al e
Mini mum & Jial
Minute Aida
Mixed BN EW
Mobile & atia
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mode Iy
Model 254l
Moli g
Molecular S
moment o8
Moment of force b5l o
Moment of Inertia Aldaall o 36
Moment of momentuim glaait 50
momentum g Laafy!
Momentum conservation g \aady) Jaliad
Momentum vector g lhaiyl! dgadie
Motion S y=
Mounting wsj
Mutual - Jalia
- N -

Nabla p
Nanometer e gl
Natural e
Natural logarithm it oy )
Natural numbers Agagda dacl
MNautical mile (G i
Negative e
Negative electrode b 5 pues |
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Negative pole el (ke
Negligence Jaa)
Neutral Jine
Neutralization Joles
Network A
Newton e
Newton's laws Ciggd (it oh
Newtonian mechanics g il e
Noise hivada
Non ~ centra) force LS Yo
Non - Centro symmetric SIS Y ks
Non — equilibrium state U g Y Ul
Non - conservative dkiilae Y
Non - inertial (s Y
Non — linear s Y
Nonlinear equation 4daiy Asles
Non - relativistic (ot Y
Non - stationary Jiliga e |
Non - uniform aliila yb
normal @l igdgae gale
Normal component daalils 45 50
Normal distribution sl ¢ g
Normal stress oUa Mlea
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North (St
North pole (glati Lakad
Nucleus B 5
number e
Numerical constant (gae b
Numerical value = Apae dad
o
Object P
Oblique ’ il
Oblique coordinates Ak CAflas)
odd A
Odd function @I ol
0Odd number g e
Ohm o

Ohmic resistance

 Rgagl e glia

Ohmmeter

ed ol
One dimensional sl galal
Open circuit da gida 3
Orbit e
Ordinary @\
Ordinary ray gole g lad
Ordinate s fi
Origin fase
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Orthogonal alala
Oscillation b yiad
Oscillating motion Ayl et A ﬁ.
Ozone O
Parabola (ilSa plad
Parallel 53 ga
Parallel connection @I e Jua
Parametric (e g
Parametric equation ey g dlolaa
partial e
Partial pressure e b
Particle (e
Particle mass panl] ks
Path Dlese
Pendulum £ ol 9
Permeability dpadaiiall 453 gialf
Permittivity Ly lanal)
perimeter Lya
period g
 Periodic (58
Periodic oscillation ) S0 ) el
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phase A ya ¢ s
Phase difference gl (3
Plane (§ Shraa
Plasma Le 4
Polar (il
Polar axis (b g2
Polar coordinates ddad lflan)
Polar vector b gt
Polarization aiial
Pole kel
Positive o ga
Position fdo g
Position vector pin 3l g Lasti
potential el ) 3a8
Potential energy LS Alls
power 3yl cdetlabud
Potential field O Jia
pressure Jakuia
Pressure difference Jaisall (5 48
principle Tase
projection Jatina
Proportion @m
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- Q -
Qualitative (S
Quantitative P
Quantity A paS
Quantity of motion S jn 448
Scalar ¢uantity s ke
Vectorinl q:;antity @Sl :,m.a
Quasi - particle piam Ak
Quasi static S 4l
-R-
Radian cladl
Radiatior g Lot
Radius bl Gl
Random & _,,.f&;
Random setion ifl phe A8 4
Rate Jire, Aoy
Ratio A
Real Q,.i;i;
Real gas (sia e
Reboiler coil Cudod wile
Rectangular projection e Jaliud —
Reduced mass 4 yis e dlig
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Simple Togans
Simulation #18laa |
Sinusoidal current TR
Software ol
Solar Jprver
Solar energy Apaad Al
Solar light Laadll o gaia
Solid il
Solid angle damsa dysl )
Solenoid whils
Source R
South pole (giose bl
Space oS ¢ lund
Specific R
Specific Heat dge 5 )
Speed de yu
Sphere 38
Spherical S5
Spherical coordinates 1-33} cildilaa)
Spherical surface (§.58 gl
Spiral P
Spiral path @it S
Spring constant "33 g el
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Sl i

Stability

Stable g
Stable orbit Y VPR kWS
Stand Cleale idela
Steady _ Cult ¢ e
Steady current e il
Steady state §_tie dlls,
Steam gre
Steam engine Ayl Al
Sum § yane
Surface ooy
Surface tension b jig
Switch ixkald
Symmetry Jilad ¢ lalns
System dc gapa cdaglaie

.....T_

Table F T R
Tangent Uilas
Tangential (salea
Technology il
Temperature 5ol all 45
Tensile 2
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Tensile strain il Jladit
Tensile strength Abl da glia
Tensile stress alll Mga)
Tension S
Tesla S
Thermal g o>
Thermal capacity 355 e A
Thermal conduction s JB
Thermal conductivity g ) s Agliu
Theoretical (g okl
Theory 4 ks
Thermometer 3l O e
Time Cpald
Time dilation Gall dae
Timer d ga
Toroid Aila dayd
Torque Juill » e
Torsion Ji
Track ST ¢l
Trajectory s
Transformation Jead «Jygad
Transformer Ugane
Trianglé tabia
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Tube gl
— U -
Ultrasonic (iaea (i
Ultraviolet rays dgpuily (34 dat]
Undetermined Jdsa b
Uniform pliite
Uniform acceleration pliiia g jlug
Uniform velocity dakiile de
Unit Baa
Universal Jald cale
-V
Vacancy 3 a0 o el
Vacuum s2a g
Valve plaa
Vapor olas
Variable DiRie o) gada
Vector daie plad
Velocity is
Vibration ) ad
Viscosity iag i
Viscosity coefficient A3l Salna
Volt Jdal 4
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Voltage g
Voltmeter . Ll olia
Volume raa
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