2 Tpoopun

2.Tnv Kpavropnxavikh 0ev umopoUpe va yvwpiloupe Ta tavra vid
TNV OTPOWOPUH J €vOC owudTIdiou o€ KATTOIA XPOVIKA OTIYHA.
MmopoUpe va yvwpiloupe ouyxpdvwg Hovo 1a J? kai J, He 1I810TIHEC

Jog = [ j(+1) % Ty

Jy = (mJ' h) W

*  dUTOC 0 popHaAIoUOC 1o0XUEl KAl YId TV TPOXIAKH OTPOWYOPHNH [ Kal
Thv 18100TpoYopun (spin) S




TTp60Oecon ZTpoyopunc

J =J,+J,
amoé Th oTIyun ou dev yvwpiloude Thv KABe ouvTeTaypévn Twy J4 Kail J, To Hovo
OV UTTopoUHE va Toupe vida To J €ivai oTi

m=mp+m, Kai |j; = jol <j< [j; + jal

/Jz/ /
2
J; J,

av yvwpiCoupe To J pe dedopéva Ta j; kai j, O€Aoupe va kaBopiooupe Ta my Kai
m, €XOUHE TOUG TTEPIOPIOHOUG

mermo=m, Imy| < g, Imy| <,




2 uvreAeoTéc Clebsch-Gordan

(it2)
)| oty = z m), 6mou m=m +m
J= ./1

\ OUVTEANEOTEG

Clebsch-Gordan

CAAL 2 = GpgmemV (G +m)(G —m)(25 +1)

< (1 +mi) G — m) (G2 + m2) (G2 — ma)!

},\/Iij+jl—.?'EII!U—j1+j-.::)!lijl+.?z—j3|!
| G+ 1 32 + 1)
oy
— nl (14 j2 — 7 — )l —m —n)!
1
(jo+ mo —n) (G —jo+m1 + ) — j1 — mo +n)!

>




2uvreAeoTéc Clebsch-Gordan

35. CLEBSCH-GORDAN COEFFICIENTS, SPHERICAL HARMONICS,
AND d FUNCTIONS

J J
Mote: A square-root sign is to be understood over every coefficient, e.q., for —8 /15 read —+/8/15. Notation: MM ...
Frp 3
1/zx1/2|* . =n 1 Mg
+1 1 i] yvo— . s 5/2
= —CI_I’?’ !
Jrazvriz] 2] o @ 17 Y dx 2x1/2 +5/2 0 572 32 my mz | Coefficlents
+lj2 —1/2 |1/ 17z 1 e bz +1/2 1g2/2 4372 : :
- - ] . = -
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1=1/2 | 2l = o-1/z| ass azes| sz oasz
¢ = * 15 . — ) _ — =3 7
T iz 4172 1 (15 i 1+1/2| 2/8 —ass|-2/2 —3s2
Yo = 1'r_ sin f cos f e —
2 | W 2 -1 =172 445 1/5] 5/=2
+1 -1z 173 23] agz2 1/2 =i / / / o
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H 1
Spm 2
> & TOMEG TTEPIMTTWOEIC £XOUUE Va KAVoUle pe Spin 3 (AeTTOVIA, KOUdPK,
papuovia ...)

N[

UTTopoUue va éxoupe dUo kataoTdoeic | 35> , | 3 -3 > A spintspin |

Ta oupPpoAiCoupe kar oav diavuopara-oTAAEG 2 oToiXeiwv A spinors

2o} )Ly

Hid oTto100ATTOTE KATAOTAON HE Spin 3 UTIOPE va Ypad@ei oav YPAHHIKOG
ouvduaopoég Twy 2 spinors

a 1 . 0
= = +
£ p 0 1
Ta a, p civar 2 piyadikoi apiBuoi. |al? n mBavoTnTa yia S,= +3h evw |p[2n

mBavéTnTa yia S,= -3
emiong |al? + [p[2=1

. ToimroAiTng




Spin 3

OpiCoupe S = (R/2)a, 6Tou o ot mivakeg Pauli

0 1 0 -/ 1 0
1711 o) 27|/ o) 7|0 -1

0;0;=0;; + i€ 0y . [0;,0;]= 2ig;; 0

179

. ToimroAiTng




Isospin
MeTd Tnv avakdAuyn Tou vetpoviou (1932) o Heisenberg maparthpnoe 0TI KTAG
amod To YopTio To VETPAVIO €ival axedov idlo e To TTpwTAVIO K Ba UmopoUoape va To
©&ooupe 0TI vid TIC 1I0XUPEC aAANAeTIOPAOEIC TO TPWTAVIO KAl TO VETPAVIO gival To
Tautoonua. Exovrag um 6yn Ta spinors UmopoUUE va 0picoulE Td Spinors Tou
VOUKAgoViou

a , 1 0
N = Exovtag  p=| | kar nh=

- Hioxuph aAAnAemtidpaon cival avaAAoiwTn o€ oTPOYEC OTO XWPO TOU
isospin = oupgpwva pe 1o BOswpnua Noether To isospin diatnpeitai
o€ OAeC TIC 10XUPpEC aAAnAcTidpdocslc.
adpdvia Tou amoTeAoUvTal amd u kar d Koudpk eivdl KATAGTAOEIG ToU iSospin

p=1[1/21/2) n=1[1/2 —1/2) AT+ —=|3/2 3/2) At =13/2 1/2)
rt—|11) x%=]10) = =|1-1) A"=[3/2 —1/2) AT =[3/2 -3/2)
A=|00) TTOANaTTAOTNTO = 2]+1

. ToimroAiTng




Isospin
H I, oxeTiCeTal ye To popTio Tou owuaTidiou kai divetar amod Tn oxéon Gell-
Mann - Nishijima
Q=I;+3(B+S)

Ta u kar d koudpk amoTeAoUv pia “isospin doublet”

11yt
2 2 2 2

To isospin dev kdvel amAd Tagivounon. Mag divel ToAAEG TTAnpogopieg via Th
OUVAUIKA TWV avTIOpdoswy.

TTX. EXOUHE 2 VOUKAEOVIA. XpNOILOTIOIWVTAC TOUC KAvoveg TTpdaBeanc Tne
OTPOPOopUAG HTTopoUE vd KAVoUHE Th oUvBean Tou isospin. ATO Toug
ouvTeAeoTéc CG yia $X3 Ppiokoupe Tipéc I=0, 1

PDETY Ty

U =

L >:%|1o>+ %|oo>
L) e e
)

2
1 1_>‘1_ 1
. ToimoAiTng 2 2 /|2 2




Isospin
 dpa utmtdpxouv Tpei¢ I=1 kai pia I=0 kataoTdoeic

_[L11yee )= pp
- 1
10) = \F‘ >‘_ _>+é‘% %>‘11> \10>:ﬁ(pn+np)
PR 14y
)

0= Flezllz o) velz 2llze) 100

* TTEIPAHATIKA TO VETPOVIO KAl TO TPWTOVIO KAVouv Hovo Hia Oéapia
katdoTaoh, To deuTéplo. Apa To deuTéplo gival isosinglet

1
= ﬁ(ﬂ” - np)

. ToimroAiTng




Isospin - okédaon voukAeoviwv
a) p+p>d+m
b) p+n->d+mnd
c) n+n>d+m
T0 deuTépio eivar |00> dpa o1 kataoTdoelg Tou isospin oTo dei uépog civai
|11> [10> |1 -1>, O1 kaTaoTAoeIg TOU isospin aTo APIOTEPS HEPOG Eival

11\|11\ 1 pévo o1 kataotdoeic pe I=1

22/l02/ " ‘ > ouvelogépouv dpa Ta TAATh okédaong
11\(1 1 1 1
— )= -=)=—10)+ —=/00
b2z 2] 5

(scattering amplitudes) civai
1 1Vl 1V : : -1: 1/ _:1
R

. TomroAiTng
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a) MHpIM P

Isospin - *N >w
N 11
11>22>

b) m+p->ml+p
C) M+p>T+p
d m+n->m+n
e) mM+n->mo%+n
f) m+n->m+n
g m+n->ml+p
h) m0+p->m+n
i) m+n->m+p
j) m+p>m0+n

. TomroAiTng

Y
ENAOTIKEG

AVTAAA

(popfiou

——> 4 p

0

T +p!

T +p.

ol B23)- bl
afs2)- B -2
0z 2 \slsz) 3 22)
ol 2183 2 -

3

11



a) MHPDM+P
b) ml+p->ml+p
C) M+pD>M+p
d m+n->m+n
e) mM+n->m0+n
f) m+n->m+n
g m+n->ml+p
h) mO+p->m+n
i) m+n->m+p
j) m+p>mO+n

M, via Izg

1

M a I-=
1Yl >

. TomroAiTng

Isospin - tN 2>«N

11\ |33
! 11
e >‘22>‘ >
ol EE- B
Pl 322
511 1
SRS I | e Y Bl K A S L) K
e >‘22> \g‘z 2> \g‘z 2>
o an 11>‘l _l>:\ﬁ‘§l>+\ﬂll>
2 2/7\3|22/ V3|22
0 1o>‘l _l>:\ﬂ§ _l>+\ﬂl _l>
2 2/7V3|2 2/"V3|2 2

T +Nn: 1—1>‘% —%>=

1 2 ~
9‘/16 = 59‘43 + 59%
2 P

M, - gm gﬂ\/lb

*
2 2

= M., = <l//f‘H‘W,




Isospin - tN 2>«N
a) MHPDM+P
b) m+p->ml+p

C) M+pD>M+p M =M

d m+n>Dm+n la ;

e) M+n->m0+n 9\/lc=§9\/l3+§9\/ll
f) m+n>m+n

g m+n->m+p 7\/[]=§.7\/l3—g9\/11

h) m+p->m+n
i) m+n->m+p
j) m+p>ml+n

c,i0,10;= 9\9\/[3\2 | M, +29\/ll\2 : 2| M, -9\/[1\2

. TomroAiTng




Isospin - tN 2>«N
a) MHpDM P
C) M+p>T+p
j) m+p>m+n

c, 0.0, = 9‘9‘/13‘2 | M, +29\/ll‘2 : 2| M, —9\/[1‘2

a

Telpaparikd Ppédnke o auvToviauog A(1232 MeV). =époupe 611 I=3/2.

apa M, > M,
=  0,:0.:0;=9:1:2
Oror (7" + P) _3
Oror (7™ + p)

. TomroAiTng
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Isospin -

a) MHpDM+p
C) M+pD>M+p
j) m+p>ml+n

0y (7" + p) _ 3
Cror (™ + P)

. TomroAiTng

—p (mb)
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