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J: angular momentum




p-wave bosons
three SU(2) singlets

S=%(§a—l—,§ﬂ)
S(0) = 0 (0)
S(1) = 0 (1)
5(2) =0 (2)



p-wave bosons
three SU(2) triplets

T(0) = 1 (0)
lhgdds oy
M= F o)



p-wave mesons

(QCD)

ISsospin singlets

scalar : o(~ 500)
vector : h (1170)
tensor : 1,(1270)



P-wave mesons

(QCD)

iIsospin triplets

scalar a,(9380)
vector : b, (1235)
tensor : a, (1320



analogy
o =S
i1 e = e a5
L2






0.5 TeV




o:~500 MelV
h 1170 MeV

£, :1270 MeV

S(0):125 GeV
S(1) = (320£60) GeV
S(2)= (340£60) GeV



0.5 TeV
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scalar : a,(980)
vector . b, (1235)

tensor . a,(1320)

-

7'(0)= (250£50)GeV
7'(1)= (330+50)GeV
7'(2)= (360 60)GeV
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SM ,,Higgs" particle
I =
v+ 7:0.23%
/ + 7 :2.6%
W +W :22%
b+b :58%
T an-390




S(0) - decays

S(0) = "W "W
S0) = W +"W "
S(0)="Z"+Z




S
FEl
S(O; = W+ +W
— W 2
_|_
W3

W> =
= CO
S¢
Z
+sin @
4



SOY=>W+W  22%

SO)=>Z2+7Z 2.7%
SO)=Z+y 0.14%
SO)=yr+y 025%
S(0)= fermions 75%




S(1)
(M= 320 GeV)
BRANCHING RATIOS

WwWwy :0.04 277 :0.03

/7y :0.02 Zyy :0.01
11 —gq:0.50




S(Iy>=y + v

Landau-Yang-Theorem




T(0)
M: 250 GeV

T(0,+) - T(0,0) - T(0.-



Branching ratios

T(0,0) - decay

Ww 019 Z22£:0.04 Zy:0.04
vy.001  WWzZ:.:0.10 WWy:.0.04

/47 :003 ZZy:0.04 Zyy:0.01
[1-gq:0.50




p+p=1(0,0)
p+p=35(0)

14 TEV: ~ 0.07

ptp=TO0>r+y) o,

p+p=(50)>y+y)






fermions

DT D’




M(D" )= M(D’)+(~1Gel)
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Cosmology
q>q =
—=D>D






History of the Universe
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M(D) > 400 GeV



average local density of
dark matter in our galaxy:

ot =(0.39+0.03)GeV -cm™

D-mass ~ 0.5 TeV

780 D - fermionS / m3

velocity: 7 m/sec
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weak bosons
—>Ccomposite



S(0)

weak boson




i il

N v - Q*'-‘ _
.‘_
'y “
: V-.',. W
D e N
R
S May o M
I \ 'o‘.\ LN )
- .
AP 2, > -
»




0.5 TeV

0.1 TeV
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Dark Matter
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LHC 2019
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