GOOL

SN0 Hravw2

100122 v on 3 np'ra

NNTNNN N220N Pap NN DIVK? WIMPN 27NN - 8 714

01Myn 101N

L DONIM MNNIN .1

www.gool.co.il

4—



8 P19 .90 12201 DIOVNRY VMNP DTN

GOOL

VN2 N7 Vam 1NN DIVXR May NNnAa

29995 019’0

=2 P DNN INONIVIOY NDNTIV NRNYN

:0(6)-9 NNNWN

1 o (. 06(6) . 5
9(9)51n9—<51n9 50 >+l(l+1)sm 6 =m

:p()-D INNVN

62
gip(;p) = -—m?¢(¢)

DTPNIN POND PN

- ~ _ @+ DU - |m])!
Y"(6,9) = 0(0)¢(p) = 5\/ an(l+ |m|)!

g_{(—l)mm>0
1 m=0

P™(cos §)e'™?®

oW m| <Ly [=0

d |m|
RGO = (1 —x)M2 (=) @)
l

PG = () 2= 1

2H!
1 2 15 :
2 2
% = (5) 1 = () sino e
1 1
0 3\? o_(_TV
Y =<E) c0159 Yy = (16 ) (5cos®0 —3cos 0)
_/3\2
vl =F (E) sm@eJ—”j’ it
_(21\2 .
=¥ <—) sin@ (5cos? 6 — 1)eti®
64m

1
5 105\2 .
Yy = (16 ) (3cos?6 — 1) v = <%> sin? @ cos 0 et?®

NI N N AN www.gool.co.il



8 P19 P90 Y201 DIVND YOVIMPN I TINN

GUUVL
1 1
. /152 oy _p(B)
;" =+(%) sin @ cos 6 et +<64n> sin® 0 e*31¢
Pl =sino@ P3 = 15sin0 (1 — cos? 9)
PY =cos @ P? = 15sin? 0 cos 6
2 .2 1_ 3 2
P; = 3sin“ 6 P; =§sm6(5(:os 0—1)
1
Pl =3sinBcosh P39=E(SCOS39—3COSH)

1
P = 5(3 cos?6 —1)
:IPOINNIIN

21 .
jf [Y,"(6, p)]* Ym’(9,<p)] sin@dfde = 6,6,
0

DINYTIN POND IRNWNN

1 0 < 26R(r)> 2mr?
r — V@r)-E)=1l(l+1

R(r)or or h?
R(r) = @
h? d? hz I
5 ;(Zr) [V( )+ ( al 1) u(r) = Eu(r)

£ Y010 DIVN NAY PIND
S TPYNNN DN VONPHY ININ INNYNT NIND INN

mk?e* 1 E;

LT YR A
mk?e?
El = —W: —13.6eV
n=1,23, ..

:1-) n DWIAPA NON MNPNAD NN

R () = (—> 2(:[(_711—__5)]' a(;’;) iard 1(;7;)

YNI) N N AN www.gool.co.il



8 P19 P90 Y201 DIVND YOVIMPN I TINN

GUUL

: M2 OYTH

2

5 =0529-107m

a=

1P (x) = (—1)P (:—x)p Ly ()
d q
Le(x) =e* (ﬁ) (e™*x7)

Ry = Za_% exp (— 2)

Ry = ia_% (1 — 12) exp (— La)

r
a

R3o = ia_% (1 _2r + 2 (r)2> exp (— L)
3
2

3a
8 _ 1
Rs1 = 276 (1 B 52) (g) exp (_ %)

8
1 _é 3 1 2 1 3
Ro=302(1-52+50@) ~152 @) )ew (-30)
_ V5 3 1r 1 /\2\r .
R41_16\/§a 2<1_ZE+%(E) )Eexp(_ra)
Ry, = 1 a_% (1 — it) (1)2 exp (_ L)
645 12a/ \a 4a

Riy = ot (2) exp (- 2)

2095 PN
Ynim (1,0, 0) = Ry (MY (6, 0)
n=1,2 3, ..
0<i<n-1 :DM”PNY OOV [
—-l<m<l :DM”PM OOV m

YNI) N N AN www.gool.co.il



8 P19 P90 Y201 DIVND YOVIMPN I TINN

GUUL

s DYHINNIIIN

j WosmWnerm 72 SN0 drdfd = 8y S S

PNIVPORN DX X¥NY NIINONN NMDAN) NONITIN MIANDNN NMINPN
J(PY NN pNIN1

Py (r) = |Rnl|27”2

LI YN

L=7xpP=(LyLyL,) : KW >MIMNYINN

2,1,,L; L, :D70INN DT

2y™ = 1(1L+ DR Y

L] = JI(L+ Dh

M2 DY HTIND T2 N DAX D) NMPNY 91D 373NN DTN

cosf = % NN RN AN OWUN L, D¥ ITNN MYNNNI IND NI NN
L,y = may"

TOLIMPI ST YIND NVPI DY NN D)

$ VYN DIIVPODI 1119 NN 5199

AP90NN YN 2-1) g(n) = 2n? : DXANNN MDON
: (Selection Rules) 92yn »9Y5

ng >ng .1

Al=1—-1; =1 .2

Am =ms —m; = 0,%1 .3

$MMOINY

YNI) N N AN www.gool.co.il



8 P19 P90 Y201 DIVND YOVIMPN I TINN

G AS e

43 OV PIN MAY MIanvn (1

NNDIND L)) DIVNRI TIDMN A¥NA PNIVPON DY MIIANONN NX 1AVN N
PYNNN M DY TIN NTHIV PNINA

STIOMN 2NN PNIVPONRN RN I YSHINND OPTIN NN INSD .2

YN M (2

Yoo = e W NN =2,1=1,m =0 :1¥0N 5 53N TOIPND
wa

NIVPORN DY SN YNIINN YINYNN MDD DT NN INNND

:TY MIXRNON
e ar = 2
fon cos?0sin6do = 2
Y[ 5 _ E
Jy sin®  0d6 =

Z 192 XY NN INID (3
NPNY 910> XD 12791 DIVNI PNIVPINN DY IDD0NN STHINTN YINNY ININ
Z N D apn

M (4
71992 YD) PNIVPORN ONN TANX DY PN INIVX DV ) )M
.(n=4,1=3)noNnn
YA D9 NP NIRYI 1N NNVITNV ,DIMOND P2 MMSPRIVIN PRY NN
NN OVNN NTY OPP NN
N YV NVIDHN DTVPADA NN (DN D) YINN) DMV NVID MNP NND
(N M) MNID DXTIN OINIVPINRD TYNRD DAPNN NVIDIN DITVPID)
DXNIVPIRN R¥DOND DI DNAY TN DIDNNIN MPININM PANND NN IV
Y2810 DX PYAND YT (n, 1) DOMPN DI9DN WNHNYN) 27 1IT INKRD
AP NIND

1949 190WA 2 28112 11290 MIIVN 9aY (5
LNWIDOTNT VIN DY) 1 = 2 ANNI R¥ND) YN IMLN IIN
1902 D) AWNNNY ¥ NORWYN MY 553

77993 Y0V MD231 128N MY TONN DY P’ DMOND NN N
STONN 5Y OND 555 DMV OVMP ANN DR VMY .2

5 YNI) N N AN www.gool.co.il



8 P19 .90 12201 DIOVNRY VMNP DTN

GOOL

.10L N3N TORA T VNN YON PHIBM L NI N0 VDN TIN

U RN DMOLND MV B(z) = BO% NN 0NN NTYVN

NIVPIRN DN DXANNNND DIINNN DIININ NV P2 PNINN TP NN )
725 1092 NN¥ND)

(0NN NTY NNN) 12XD MNPP NNV INX MNI NND T
792870 VHNY DD DNV D) YN NND

$HYA0 MIAVYDN

1.5a .2 0.677 .N
ke?

12a3

.NNON

257 1s ,0Mp 5
DN 592 1991 Y0001 VIV NMNY NPNNIN 5 DIV .N
112 AN PN DNON TV TIWNY 99D m+2ms=2-Y Y T ¥57 ONON .2

ByL
21722
mv

SN VIMNN DY DINYN DIDIYN MNAY NINY MMINNX MNI 598D .7
DNV HYIONINT

D?2NNTIN JNT LRANR) N2'DN VAN VININ

(1

(2
3
(C
(5

Y995 09’0

200N DI9T HY NID VIMIN

6 YNI) N N AN www.gool.co.il



8 P19 P90 Y201 DIVND YOVIMPN I TINN

GUUL

2=[xB
Y000 NTYAOVNN DT HY THINIXIVIO M NN
U=—ji-B
S TAN NI OV DTV OVNN DI19T DY ND
F=(i V)
S PYIIN 220 PIVPORN NYNNN NRNIND YVNN DT VIMN

- _luB =
= L
K=

: M2 DV NLNN RIPIV NP DTN

h -5
=5.788-10°¢V/;

Hp = 2m,

NTY DY dYN2010N Y0NNN VIMNN DY NPXPRIVIIND NIRNIND ININIVION MIININD
NN OVNN

U=7L-§=MBBm

.Lz S >0mMpn 1901010 XN m TWUND

;22T VPAN MAPY MNIN P 1IYNN NNKINI MININ NPWH NADIN

AE, = ugBAm
Am = 11,0

LDMP NVIDYY SNANND Y0P 1P DY NN JIOT VPIN MAPYA NADIND

$MONY

NN NTYA 1199 DIVNN VI PV (1
Y2 12 MIND R8N DIVNND I DIVN DY 3p MIIIND NNI XN PNIVPON
9Y29% I AP 9IN TIN NN INSD B = 4 - 10°[T] NN P0NN NTY

v YN "N N AND www.gool.co.il



8 P19 P90 Y201 DIVND YOVIMPN I TINN

GOOL

DWW IPN PNIVPORNY INNIN) NONWID NN NIVPINRN DV 712ynn Dapnnd
(NYY99an 7Y MNH

9 301 N2 DIONN NV (2
B RN NN SONN NTY DMP 12 NIND NN PN ION YV 1)

35 7DD 2p NI XYY PNIVPINRD NN DYI7IVN DIMIVNIN THN D2
SV NN YAPNNY NPVIIMIVPONRN NIIPN DITVPID NX DXTTINI
JNPNRN NI PIVPOND

DV ORI MINT PNINRN NNIY ININ 101IVPAD PYIAPH® ONP NN N
)20 DIOVN

DTYUNN Y2 1IN DINN ¥ PHANY Y91 YMY B YW TN DN INYD .2
2ns NN NINYHN NI DY DONN PITY NN DX INNNT Y0301

$HYA0 MIAVYDN

.100nm (1
B>9mT .2 .OMp3.N (2

1272 )V N pap

2 K=)r12")

8 YNI) N N AN www.gool.co.il



8 P19 P90 Y201 DIVND YOVIMPN I TINN

GOUOUL

J=L+S§
PPP9NN YW HADON NYNNNN YN PNON YN L
PADNN INYIND 7N S
S=4s(s+1)n
20NN YNNI DTN - DTS

S =2 MOPYR NI PPINN SV PIDN - MOP s

N | =

s=0, 1% O8N DY MINOY MDD )N PODN 10TV DINN DIPIPYN N2y

PA0NVY DXPOPON 02392199 DONXIPI 1) ; ,% DOV NN DDV PIDNY DIPPPON
L0913 DN ,0,1,2 DOV DOV

15vm¥apar —s <m, <s
11
ms=—:,3 PIVPON MNIY

fs=—g ”73§ PADAN VNN VIV

gyromagnetic ratio YN g MVOP
g = 2.0023... = 2 "IVPONX MY

YNI) N N AN www.gool.co.il



8 P19 .90 12201 DIOVNRY VMNP DTN

GOOL

$MMONY

SHYw nvmn (1
: INAN 23N NMNPND NNN)

1 1 1
—y +—y

Ja 2,1,-14 Ja 2,1,1,%_541

2,11,

ADVPOLINONNN Py ) m,m,~Y NNINA) NIDINND NIXPNDNY ININ
(L) PN RSN
{S;) NN INNN
AS, ININSD

90 U %

MNON 1IN OY TN )oY (2
1L = 17D NYNAY 1IP2 PIVPONRD DX THIN-)I0W MDA NP 1PN DN

:HY0 MAIVN

. 0. 2 monaN @
TONN DY MTIPI WNN DRI DMIP YNNI D89NN 1PN (2

10

YNI) N N AN www.gool.co.il



8 P19 .. )90 Y271 DIVND YVINPN I TINN

S Nn w2

MNTNNN N22VN 02071 DPNIVRN

2 rrE=1F12")

: DVIMPN OXIDONM XT> DY PIAINNN DNDN 28D DIINND NIVPON 5
- n, l; m;, Mg
-2 0) -2 NMON NTNINRN DNXY DY DINIVPORN DY MIXPRIVIIND D)2

: Wolfgang Pauli (1900-1958) Y2189 D¢ MOONRN NIPOY
SVINPN AN INMN NN DIIND 05199 XY DIVNI DIV PHN %Y

D190 DMN P T ONY WY DIINIVPIN MY NPND DN XD IMDD
n, [, m;, mg:DXOMP

9T DXIND (ONDY0N0 3IN AN W) DT [-w DO

$5PNNNN NYAVN

LANTHANIDES
ACTINIDES

Akal metals Rare earths.

Alkali garth matals Basic metals
CAPE TOWN SCIENGE CENTRE

Tranaiion matals . Metalloids a8 as www.ctsc.org.za | 021 300 3200

11 YN N N IAND www.gool.co.il



8 P19 P90 Y201 DIVND YOVIMPN I TINN

GUUL

YNV

omvv (1
ITPWANN NN (Z = 22) Ti : DMIVIV TIDW VW DINIVPON NND
SO AN NINYINDN

YN NN PYNRI DIOR (2
1TPYINNN NN ’PNYRINY DIVNN DY INIOVND 190NN NN

9192 Hv YN aNp (3
Fe Z=26 :9192N DIVNX YV DIIVPIND NINNNMP NN YT
PN RONND NON NN DY . TIDN 28N

DPIND IPENIANP (4
(TYDXN NNI2 DML MY IXD YN NPIPIN I MININ NPIINNPIN YN

1s225%2p®3s® N
1s22s%2p2d® a
lsZZSZpr’?;sZ?:psﬁls2 D)
1s%2s22p®3s23p®3d°4s? .7

$A0 MAIVN

LDMVPIRNY (1

37 (2

.3d%4s? | 15225%2p®3s23p®3d®4s? (3

Rl ND ) ND .2 NO.N (4

12 YNI) N N AN www.gool.co.il



