wou)

2.1 2UNIMIOS M
L) s
2.1.1 MW tﬂxmua:m:ﬁuumﬁmaom,m'mgas‘m

Turaall n.n. 193 m‘mmgag'\u#;’@"nﬁuﬂ fo diammrou,
Turneu uastimrey  ewresfusn (Dirac) Tl m.#. 1928 t#mﬁmmsﬁ&ﬁ'mnn
nmmammu 'lnm‘luam:nmmmaqmmnum‘njgeqmn (antiparticle)
Numauunmenunwnuaumﬂmmmu ﬂgeummzummmm Indnrou (positron)
mnunn'lumrumenmninamn (cosmic radiation) Tmumuma:au (Anderson)
Tull A.#. 1932 unz . uvanimMiLeeniTudl (Blackett and Occhialini)
Tul n.. 1953 mevImEuAENAT Y UZeyninlusnaunasufoyntmiansey
(entiproton and antineutron)

namaumni'u 7 usn Lmvmmannnnn‘mmmamn Mg
WhaBa LAYARINIT S8 2A LM (p-decay) m‘lu;am.'l umnnummmnunamr
aqrnmnwmua-‘luummuwu‘lunnmm:u wnrzaslud mf, 1935t (Pauli)
lmemmjmmum&u‘r&;‘\ 'v.namaumaannmdei’n.mmmauﬁnmaaum lufl
ﬂ:.vua.naﬂu (sp:l.n) dh 3 Tomowseen Fumn Sl (neutrino)
m:mmuaumﬂumn-ummaqmmm'maqnna 25 1 Tny Tmuwsu uesrns (Cowan

et. a1.) lull n.%. 1956

4
hyn '9‘m'mﬁummap1mawrmm 200 0 waziRuduiion o
m:ﬂnmmummwumnanu uTuamuﬂnwﬂwqimﬂr*nﬂunmﬁmaa‘lvqhmu

x 4 i ai P 1
lum:inmm‘m'm:ajm um:'lsmaammmmawua:ﬂnmmpm‘lm 7 Ry
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NIRM NI AT FafieaMana L Auafieynam ag mithmanamasa mgs
(high-energy physics)

(3)
mwmajm.nnwmn (characterized) 1nua it moumiin

&
1y 9 lim u (mess)atht (spin) U:.v (charge) ‘luwunuuman
(megnatic moment) anmmx (lepton mmber) (a3uuTesu (baryon
‘ 1
number) uasoy an uﬂuuawnuq (rest mass) u‘n.tﬂuaqnnnan nrasn
]

mmnua.ummammr.mw WA 39 MM VN (E) Twumsn (p) LasAIW LT

1938Un N (v) nm

2
mc
E =
N 1 viz/c:!
E2 = pzc2 + mzc/+

. A b i 4 : [] f 4
MIINUTUWININY  F=wIrwIaeenale

amady waute 1y wumuqunw‘lu (intrinslc angular momentum)
LLILRE T ¥ n 4 tmﬁ'n — lnuh fomnaRTagUmagn (Planck 's
constant) m‘mn’m’m‘lmﬂutﬂumwuamummn (half-odd integer)
VL1 IMQRRINWNYI89 1A (Pauli exclusion principle) wheynmman
liﬁ;ﬁm (fermion) tﬂ'u'lﬂmuunmae nlam—nurn (Fermi-Dirac statistics)
awmﬁmagm‘lnmaﬂutﬁmmmtmv 'lmJ:'mmn‘mnmm o ithimnimman
Tuwou (Boson) ua-tﬁu'lﬁnmaan'naﬂm—laa’lnu (Bose-Eistien statistics)
ol T LA \hos (parameter) 'lnﬂﬁ’ﬁuunﬁﬁuazgmmﬁﬁme
aqnwajw‘lnm;wmmu

'Iunuv.muunaummagmmﬂu 4 Urziom 'lnu'lmaaua*um'mrumd"wq
iy Lrampe



1. 1wmou (photon)
2. (awndu (lepton) n?ﬂm#mmm
a an
3. umBU (meson) WIRBUNIANLL IO MUNAN

4. uwuTesu (baryon) u?ﬂﬂgmnmfn

1 ] 1
MIINA 2.1 uanIONTINTEVBUN NN S LS AUALAL ANty ety
]
(.,m llfe) ruuuumemramma (mode of decay) U IMTRIBUNIN

'nmu'lumn gLunn .ﬂ { ﬂﬂﬂ‘tﬂlﬂ mn (mega electron-vclts) Tmﬂmqnn 1mm

mawmuuwmﬂmﬁnmumwl T naaummnm ORIy 'm'lnnu'lunmu Lunnzdian
nroulaan  (Mev) anlunit ugnors sl (J) aullmm UWTh

(spatial parity, P) ‘lu’lﬂnﬂn flu (isotopic spin, I) uaz -unth
(G-pa.rity, G, a‘ﬁumaw\ﬂumuﬂu%w'mm-nmn) mnmnu ( quamtum)
mn'mnnwuuau‘lu:ﬂ i 517, Iy ﬂumnmu-mmmﬂunaw (r° -neson)
fdusna 17 (0 Wi T = NS Y et w0 =<1 2masi BRI

. ' v
Tololvdn adu, mamszwem vzaduwaylunrmecnly

oM g 'lummw 2.1 ﬂ‘lumnmummﬂﬁuuu-n(msomce

particle) mumumm'mnﬂﬂ:.u'm 10 =23 3 m‘mmﬂuﬂun'nuu wwuagmnmmwr
1 & P4
dorwlny  wwnTuusy (strong interaction) B4 L TERE TN

LUTRU Un: aummﬂ'nuuw wyTeny m:'maummrhuuuﬂummmm‘lﬂnum

tuﬂhﬂnmquau?ﬂum'lumnmqmmwﬂn UANITNIT LD S mumnmnuaumnummm

m'lmqnﬂumnmmﬁnmr A0WNT  LAUELANIINNATNT ST IR I9LTD SauNN

Lmnu ﬂ’Wlﬂﬂ‘unf’mt-W)‘)\lﬂ"lﬂﬂﬂﬂ’)’NﬂmN"m mahu'mnumhﬂnnummu mﬂ

NIBUINLTY NI ERILNITEY UNIM (AL UTBULN

k' s 17 4 1® (2.1)
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Stable Particle Table

For additional p e, see Addendum to this table.
Quantities in italics have changed by more than one (old) standard deviation since April 1978.
Particle 1807)c®  ass Mean 11fe Partis) decsy mode
- (chg (sec) P or
Mass 5 cr Mode Fraction® Pmax®
(GeV) < {om) (MeV/c)
PHOTON
¥ 0,1(17)~ 0O(<6x10-22) L stable
LEPTONS
Ve =t 0(<0.00006) stable stable
(>3%10%m, (MeV))
e =4 0.5110034  stab stable
$.0000014 (>5x10%'y)
v =4 0(<0.57) stable
M 52.6x10%m, (Wev))
- d
]
M ot 105.65946  2.197120x10"% oy (98.6,0 , )% 53
+.00024 +.000077 oy e 1.4 )z 53
m20.01116392 cr=é.5868x10% ey ( <4 )x10-6 53
m,-m,e=-33.9074 eete” ( <1.9 y=10-* 53
+.0012 ey ( <1.9 )x10-10 53
s € ven, ( <25 % 53
- d
r A
T =4l 1784 <2.3x10"12 v (17.9 #1.5 )% 889
22 e (17.0 1.1 )= 892
mée= 3.8 cr<0.07 hadron™ neutrals (33 210 )%
"y ( 8.2 82.6 )% 887
ey (22 s )= 723
1| K= neutrels ( small )]
eyeu’y ( <12 = 892
3(hadron®) neutrals ( 35 11 )X
n"pO ( 4.2 21.3 )% 715
Ywwn*y incl.wpr) ( 7 25 )% 864
] n=n=n*(20n°) (18 27 )% 864
(23chgd.) neutrals (32 8 )X
1 e chgd.parts.
+u" chgd.perts. ( <4 =)
NONSTRANGE MESONS®
-’_.“
11* 17(07)  139.5669 2.6030x10"8 M 100 = 30
£.0012 £.0023 ey ( 1.26750.023)x10"* 0
m%=0.0194789 cv=780.4 wivy € 1.2420.25)x10"* 30
(r*=r")/ 7= e*un® ( 1.0240.07)=10"° 5
(0.05£0.07)% vy ®( 5.6 20.7 )=10°° 70
(test of CPT) evete” (<5 y=10-* 70
"0 17(07)+  134.9626 0.828x10"'¢ ” ( 98.8520.05)% 67
£.0039 2.057 s-;.z' yete” { 1.1520.05)% 7
m2=0.0182149 cr=2. 5230~ 7 ( <1.5 )=10-% 67
myt-m 0= 4.6043 eteete o 3.32 y=10"2 7
£.0037 m ( <4 J=30-2 67
ete {. 2.2 51 men-? 67
n 0*(107)+ S548.8 F=(0.8520. 12)keV (38.0 £1.0 )X Se1.2) 274
0.6 Neutral decsys L A 3.1 211 )% S=1.2] 258
=14 (71.020.7)% n (29.9 #1.1 )X Sei.1] 180
m?=0.3012 Se1.1° w*an® (23.6 80.6 )X S=i1.17 175
=tn"y ( 4.8940.13)% S=1.1 236
ete”y ( 0.5080.12)% 274
eten® (<4 )=10-% 258
" ( <0.15 = 23
Cherged decays etentn” ( 0.1 0.1 )% 236
(29.0s0 7)% O ( <6 y=30~¢ 175
Se1.1"° sy ( <0.2 = 2%
PR ( 2.2 ¢0.8 )=30~* 253
wtuy ( 1.5 80.8 )=x10™* 253
wtun® (< )=30"¢ 211
ete” (<3 y=30~* 274
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Stable Particle Table (cont’d)

porticle 1500°)C,®  mess t mean 1ife Partis) decay mode
(mev (sec) » p or
Mass 2 er Mode Fraction Pmax®
1) o) AMgV/c)
STRANGE MESONS®
g
K2 407 «93.669 123748100 PR ( 63.5080.16)% 236
2 %0018 €.0026 Se1.9 "t ( 21.1680.18)% 3 205
mi=0.2437) c™=370.9 s ( 5.5940.03)% Se1.17 125
(r*=1")/7= -:- ( 1.7380.05)% Se1.37 ;);
(.112.09)3% ptom ( 3.2040.09)% Se1.7 1
(test of CPT) 5% ( 4.8240.05)% Sey.12° 220
8.2 522 ° s.0 43 =10~ 236
*vna® ( 1.8 282 mi0-* 207
Mys-myoe~4.01 *va's” ( 3.9020.1s)x10"% 20)
£0.13 einta® (<8 Jx10~7 203
Se1.4 ptomta” ( 0.9 80.4 )x10°° 151
wrntet (<3.0 10-8 151
G v ( |.suo.o:)-|:‘: ;4;
(SD+ ( 1.5260.23)x10" 4
:‘% (so-y ( <1.0 y10=¢ 247
n*n0y Je( 2.2540.16)x10"¢ 20%
l‘l’:'-p ® 1.0 s0.4 )x10"¢ 125
vien®y ®( <6 )x10” 215
. .I ®( 3.7 s1.4 =104 228
ete"w ( 2.6 ¢0.5 10”7 227
e*n” (< 10-8 227
wutn® (2.4 yxi0-8 172
(¢ * <3.8 )=10-3 227
"y ®( <3.0 1074 227
"oy ( <0.6 y=10-¢ 227
wty ( <4 )x10-6 227
*utn® ( <7 )=10-? 214
e“utnt (<5 )=10-? 214
etver ( <6 mi0-3 247
PR ({ <6 y=10"¢ 236
uvete” TR T 236
wrete® (.o , )mi07) 238
e*vete” ¢ 23 - )10 247
K0 $0°)  «97.67 802 Kgnerr. 0% Kigng
m 0.13
1.1
m? «0.24768
Kg +0°) 0.8923x10" 10 ata" ( 60.61 )% - 206
+.0022 #0a0 R e 209
| cre2.67% .:.- : <:: ::::_‘ ;::
e <),
n'n"y o 1.0880.10)x30"? 206
” (<0.4 w102 249
KY (L] $.183x30"0 205050 (21.5 80.7 )% S=1.3° 139
: +.04 -'-;-' ( 12.3920.18)% :l.l: ;rz
cr=1954 L o ( 27.0 0.5 )X S=1.1
et (incl.mesy) ( 38.8 #0.5 )% S=1.1° 229
o L ! et :: .3 .:6.0&:): &'
® 0.5349x10'%R sec” ‘n 0.20330.
- #0.0022 ~ 0a & 0.09420.018)% f'"" 209
® .0 82.0 10" 206
(<2.4 )=10"4 20
( 4.9 #0.5 )=10~* 249
{ .0 10°? 238
{ 9.1 a1.9 Jm10~? 225
(a.e y=10-¢ 228
(5.7 p10-3 177
( <«2.0 10"? 249
(a.» 10”3 249
(a0 mi10-¢ 206
(a2 p10-? 207
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feies Stable Particle Table (cont’d)
Particle 18(0°)c.*  mass Mean 1ife Partial decay mode
(Hev% (sec) 4 p or
Mass (34 Mode Fraction €
(6ev)? (cn) )
CHARMED MESONS®
D’ﬂ‘
D* +tov w::.g‘ (2.52}:3m10712  KZenything (10 &7 )%
i Wt ntginel. K®n) (3.9 1.0 )x) 845
L cr=0.007 - R:(a‘o.’.) " (  seen ) 456
ps=mp0=5.0. KK*n ( <0.6 %) 743
s0.8 'R"u:ytmn. (39 229 )%
[ ROn ( 1.5 20.6 )%] 062
e*anything m( 8.2 21.2)%
atn" ( <0.31 =% 908
K*anything (6 26 )z
K*n*n~ { <0.20 )z 845
po_¢d
=
DO  4oY sexs (3.823:3x10713  K"anything (35«10 )%
D° e P I e (a2t s
" Py LS
oy A ' ;;u'-'u' o : 2 :g‘o ;: 012
n yihing + K any
TDY=Kn) P48 1 ROn0's KOmO ( <6 =z 859
w*n” + KOn*s~  ( 4.4 21.1 )% 841
e*anything m( 8.2 21.2)%
win ( 5.9 £3.2 pao~* 921
i K*K™ ( 2.0 £0.8 1072 790
p— e —
NONSTRANGE BARYONS®
P 45 ad} 9:':1?.‘3: stable (>103%) stable
m3=0.880369 laphiadl < 10°2',1"
n Y 9395731 eirais pev 100 X 1
,,,z.':'“m,, crm2. 75x1013 pvv (chg.moncons.) ( <3 )x10-19 1
n.—n.-—l:aul - .
20 .00004 h" < '°~’lh"
STRANGENESS -1 BARYONS®
A o4*)  1115.60 T 2.632%1071° pr- (64.2 )% 100
#0.03 2.020 Sei.6* an® ( 3s.8% 03 104
$=1.2 cTe7.89 pey ( 8.0720.28)x10"¢ 163
mc= 1.2446 Ty ( 1.5720.35)x10"¢ 1
-,-n,.--::: . Py ®( 0.85s0.14)=10" 100
TV ugn  nee.3s 0.800x10"10 pr® (51.64 0 0% 109
+0.0§ £.004 e { 48.36%0- 30 185
e cr=2. 40 By ( 1.2450.18)x1072 Se1.4° 228
m?e1.4146 an'y “( 0.9320.10)x1072 188
-pe 7.98 o o : 5':“0'";.:2:’ 202
-myp-e =7, = v . =
+.09 HFM'»*"“ ’i ne*s { <0.5 yx10-3 224
S=1.2 pete” (<« Jx10-6 228
20 1P 1192 46 5.8x10"20 A 100 % 2]
20.08 21.3 Aete” 8 S5.45 )x30-3 74
m?=1.4220 cv=y . 7Tx30"? Ay (< ” 74
Ut 1197.34 1.482x30" 10 " 100 % 193
r t 5 40.05 2.011 S=1.3° nev ( 1.0820.04)x10"3 230
mZ=1.4336 crmd . 44 oy ( 0.4520.04)x10"? 210
Ae"v ( 0.6120.08)x30"¢ 7%
nn"y € 4.6 20.6 =107 193

myt-mg-= —4 .88
+.06
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Stable Particle Table (cont’d)
perticie 18(0%)c ¢ se Y Mean life Partial decey mode

(Mev) (sec) p or
Mass? 3 Mode Fraction® Pmax®

dSs)! =) Vi)

STRANGENESS -2 BARYONS®

EO $(3*9 131409 2.90x10"10 T oae® 100 % 135
zto.o £.10 A ( 0-5 0.5 )% 184
m3a1.7290  cves.d9 y (< )% 17
pr” ( <3.6 y30-% 2
pev ( <1.3 y10-3 323
v o, ( <i.1 10-3 120
I"e*y <0.9 )x10-3 12
myo-mg-=-6.4 T <l.1 mi0-? o
£.6 Tu's <0.9 m10-? o
Puy ( <1.3 m10-? 309
= $(4*9 1321.32 1.64)%10"10 An® 100 x 13
280-13 +.016 ;". 2.0 81.2 ym10™* 190
mie |1.7459 cved .02 "y <8 10~ 123
;'v 3.1 1.2 m10°¢ 163
v <8 yu10=¢ 7
o <i.1 )=10°-? 303
ne"v <3.2 y=10-3 327
Wy <1.5 % 313
Iy ( <1.2 =103 118
pre” { <4 w10~ 223
ey <4 y=10"¢ 304
P "y <4 =10~4 250
1%, <2.) mi10-? B
STRANGENESS -3 BARYON®

o4*)9 1672.22 0.82x10"10 (68.6 s1.3 )% 21
o t s.31 £.03 ll{' (2).4 81.3 )% 293
mi=2.7963 crm2.5 1"a® ( 8.0 80.8 )% 290
5%, (~1 = e
2(1530)%s (~2 1072 T
A= ( <1.3 10~ ae9
Iy ( 3.1 10-2? 314

NOMSTRANGE CHARMED BARYOM®
At oty am ~7x30-12 Artete" ( seen ) ™8
C AN s r~0.02 S ( 2.281.0)% 814
S=).6 pk*(892)° ( seen ) 867
mis 5.17 - &1232)**x (  seen ) 700

Jidid
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Stable Particle Table (cont’d)

Indicetes an €nLry in the Stable Particle Data Card Listings not entered in the Stable Particle
Table. This Is the case for v, for the chermed-strange meson F*, and for listings of searches for
heavy leptons other than v, intermediate boson searches, quark searches, magnetic monopole
searches, charm seaches, and other particle searches. :

S = Scale factor = X/(N-1), where N = number of experiments. Sshouldbem . IfS> |, we
have enlarged the error of the mean, 6x; i.¢., 6% + S6%. This convention is still inedequate, since
S>> 1 the experiments are probably Iinconsistent, and lh"eh‘wc the real uncertainty is
probably even @realer then Séx. See text, and ideograms In Stable Particle Dats Card Listings.
Square brackels indicate » subreaction of the previous (unbrecketled) decay mode.

The baryon number B, strangeness S, and charm C of Lthe hadrons which appesr in Lhe Lables are
as follows: z

Mesons (B=0) S c Baryons (B=1) S c
®.n 0 [} P 0 0
K*.x° +1 [ Al -1 0
K- K° -1 [ x M 0
p*.0° [ +1 0" -3 ]
D~ B° [ -1 I\ [ +1

Quoted upper limits correspond to & 90% confidence level.

In deceys with more then two bodies, Pmax I3 Lthe maximum momentum that any particle can
have.

For simplicity, decay mode charge states are written for the particie shown. For antiparicle
modes all particies must be charge conjugsted.

See Stable Particle Data Card Listings for energy limits used in this measurement.

* Quantum numbers shown are favored but not yet established. See Data Cord Listings.

Theoretical value; see also Stable Particle Data Card Listings.

See note in Stable Particle Data Card Listings.

Structure-dependent part with positive (SD+) and negative (SD-) photon helicity.

The direct emission branching fraction Is (1.562.35)x10~5.

The lq « nw and Kt < ®* rates (end branching fractions) are from independent fits and do not
Anclude results of KP-Kf interference experiments. The jn,_| and Inggl values given in the
addendum are these rates combined with the In._| and Inggl results from interference
experiments.

Error does not Include 0.33% unceriainty In the absolute SPEAR energy celibration. Assumes
My @3095 MeV.

- This is & weighted average of p* (44%) and D° (36%) branching fractions.

Limit from neutrality-of~metier experiments. Assumes |qql=iq l-Ig,l.

4% not measured for 10, Assumed same a3 I* Lo allow Isolripiet association.

P for X and 4P for 0~ not yel measured. Values shown are SU(3) predictions.

WP tor A not yel measured Values shown are SU(4) predictions.

184’8yl defined by o= ICAR+IC 2, of = 2412, and I(@r W )AT (C e Cprghiv);

$ defined by cos ¢ & ~RelC3C v o Ch)/0u0y [for more dotalle, oe tont Section VI A).

The definition of the siope parameter of the Dalitz piol is as follows [see also Lext Section Vi 8.k

i
M’ e1le .(—:’.?) 3
The definition for the CP violation parameters is as follows [see aiso text Section VI 8.3}

Al

s
Ne- = In,jei®e- o A oend Ngo = Inggle'#0 o o

MKE =+ a*n")

N(KP=1%)- «l”) rikfen* -'O)C' viel. n '.-O'O'CP viel

. 0 - "'0-‘2' o 072 . M" 0.
FKE=2*)er(KP=17) I‘(Kton »"u%) F(KP+n%0%)
The definition of these Quantites is as follows [for more details on sign conventlion, see lext
Section VI B}

as= Nﬁ o34 ge= Jﬁu.n. 84/8v defined by (Bily,(gy-g,7s)8;)
"%ﬂl;"}& v = VicaZcosy 6 deflned by g,/py = lg,/gvie

+|

For limits on electric dipole moment of n and A, see Deta Card Listings.
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N° yzenwnBuNTIMLTY Aeltzuom 10 dum (T = 0.8 x 10
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wum) 1

7° -~ T+ (2.2)

] " ] 1] e t & ] o L 4 v
1 zuzman T° ﬁiwmgua:miauﬁ‘lﬂuummn Tusgwrodainnlelunenes

& %
- ot o <
Y2UrINgReuNL Ko geenancfuaiil

K’ o R (2.3)

L 4 ]
- - - +
DU TUUNT MNIINTz B MA e T ¥ InuAnanas daunaeey K

1 3 - = 1 3 o -
UL (ARTutuLALMAANAT (2.3) w:‘lnmmezu (2.1)

unmiﬂrmmmmm"nae kY iluseetunusiimag (2.1) uaz (2.2)
szﬁmm'e:u (2.2) 'nmuamenun'nnmae nmwarﬂ‘lqu WEINAT 40N
2 Tu 'lmnﬂmanmqﬂumumu W 1° v-'lu"mummﬂmuu'n nmﬂuaumﬂ
IMIAznAT 801 e w102 5 Fum unna'm'mmﬁunmrmwmu;u
LAy 11Tuuwmgmm owusln inea -awmmnmmanuaumnﬂnmmumumu

L 4
(sharp pesk or resonance) 1 (T aumm:huuw
2.1.2 lololndn s ussiaouyToou

niidny loimuvern (w. Heisenberg) Inmen ey
unsiMnIBY a'mrm-nnmﬂuan'm- (state)nunnmenummumnuumnum
umaseu (nucleon) unz mam.umuunmmaﬂﬂrmua-um:mmmu
L9739 unoam T e Sonan 1olelvi ah Fdmih 3 fwrilnfeeuy
'l;ﬁqa'nunfz:a I
(dinleTalwdn el dnudy + 3 swauwe lummeu
unziiinleTolndn by i - 3 f0uzlufe ey
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50 e 100 Mev
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NI UmAeou 2 TUR MR lUTnou  uazUINTBULTENITLAN

Tolslndn Aliuan (isotopic doublet) arlelslvin ady “ uez - 3

T

- T ’ a >

f17en  um meuiwiuum wie um Uriwdu (z - component or z - projection)
kg 2 B st " .

sovlelolndn alu_ Semarunti Tov alu inas LUs L anduaduluneng 9ee daurLwIL wan

d. - y i ‘. & ’ - 4 L -

ATunn um soulmam Botummiulng  (quantized) unsithvwautfu

2 o e "o « ¥ d
um meuiniuun eeslelsindn ey  ndman L o ounu un‘lm‘mﬂummﬂu

?’W'J‘UMJJ upsunasanUsy mmunnmmuﬂmmnu 1 Ldue ﬂTﬂJJ'h\JlmﬁfﬂlmQ

mmnunﬂmwm umn reuTwiam  ulelslndn vy (isotopic space)

L} v

'l WLUBUN Y

v ! ] ] v 1]
fesurdganmamny lelslndn alu 2 Iwaedet el leiml

13 . - ~ - Y e
(isotope) UMW  (spin) mﬁm'm'vnum Tﬁrnﬂuua-mnmﬂu'lmﬂumn

Telolmiosuiay  insazlelslmhimauns nmmﬂ:mmnuunmammu ‘lu‘nm-n
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n-'\"l; p i un?h 'ial.ﬂmﬂ:ﬁ (parity operatien)
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aam loim (eigen value) %8¢ P2 imul €
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Ao € = 1
€

= + 3
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