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e O L|,BVIKK€I ANCNepCcuA CKOpOCTel‘;l raJ1aKTUK B CKOMNAEHUU

1. Under the supposition that the Coma system has reached, mechani-
cally, a stationary state, the Virial Theorem implies

€ = —3€p, (4)

—\1/2
(1}2) = 80 km/s.

* Ho: Apparent velocities in the Coma cluster
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BO3MOHble YacTu Lbl-NepeHOCHNKN
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The neutral supersymmetric particles are then

Spin 3/2 Fermion: Gravitino G (12)
Spin 1/2 Fermions: B.W, H,. H; — Neutralinos X1s X2+ X3, Y4 (13)
Spin () Scalars:  Sneutrinos v, 7, v- . (14)

As indicated, the neutral spin 1/2 fermions mix to form four mass eigenstates, the neu-
tralinos. The lightest of these, ¥ = vy, is a WIMP dark matter candidate (35; 36). The

FIG. 3 A band of natural values in the (myx, Qx/2pnm) plane for a thermal relic X, where Qpyg =~

0.23 is the required total dark matter density (29).

e CynepcMMMETPUYHbIE YacTULbl He 0bHapyXeHbl Ha LHC [9]

* Mpu npamom noncke WIMP (4acTuupl otaaum) He obHapyKeHbl [10,11]
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BO3MOMHble YaCcTu LUbl-MEepPEHOCHNKHN
DAMA/LIBRA v aHanoru
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BO3MOXHble YacCTH LUbl-MEepPEHOCHNKHN

TssENble coCTaBHbIE YacTULbI

* Walking Technicolor model:

[ N
Q7 = . Ug ., Dp, a=1,2.3, L; = (‘\ ) . Ngr . Ep .
Da E
L L
* HoBaAa KannbpoBoyHasa cummetpua SU(2) (TeEXHUKBAPKKU, NpUcoeanHEHHOE
npeacTaBAeHUE)

e [nobanbHasa cummeTpua SU(4) HapyLliaeTca go
* Sp(4) =>5 nceBao-fonacToyHOBCKUX 6O30HOB:
npoAaosbHble KOMNOHeHTbI W, Z; Xurrc h u WIMP p
e SO(4) =>9 nceBpo-fonacToyHOBCKMX 6O30HOB, Cpean KOTOPbIX

3 TexHnbapmoHa UU, UD,DD — 3apAarKeHHbIX 4acTuL, Ner4amiiasn n3 Kotopbix
CTabunbHa

[14] Minimal walking technicolor: Setup for collider physics/ R. Foadi [et al.] // Physical Review D. — 2007. — Vol. 76, no. 5. — ISSN 1550-2368.
[15] G. Cacciapaglia, C. Pica, F. Sannino Fundamental Composite Dynamics: A Review arXiv2002.04914 [hep-ph] 2020



BO3MOXHble YacCTH LUbl-MEepPEHOCHNKHN

TssENble coCTaBHbIE YacTULbI

 Mopenb Mawoy: SU(3) x SU(2) x SU(2)" x U(1)

* Kaxpgomy SU(2) aybnety pepmuroHoB conoctasnaertca Taxkénoit SU(2)' aybnet

E - 4+p—>(E p)+7~.

ET 4 (Ep) —» (ETE) + p.

X~ + Het? > (XHe)t+y

[15] S. L. Glashow, A Sinister Extension of the Standard Model to SU(3)XSU(2)XSU(2)XU(1), arXiv:hepph/0504287 (2005).



BO3MOXHble YacCTH LUbl-MEepPEHOCHNKHN

TssENble coCTaBHbIE YacTULbI

* Mogenb TEMHbIX aTOMOB
X~*"+ He™ — (XHe) ?"**+y

: ‘ XHe+Na - (XHe-Na)+y

14
[16] Khlopov, M. Yu.; Mayorov, A. G.; Soldatov, E. Yu. Towards nuclear physics of OHe dark matter. Bled 1503 Workshops Phys. 2011, 12, 94.



aKCI'IepI/lI\/\EHTaﬂbeIe OrpaHNH4EHNA

Ha MHOIo3apAaaHble HaCTuLbl

n

MunnmaababBIe MACCH Y

2 2 4 6 8 10
my. [aB | 1060 [17] | 1520 [17] | 1600 [17] | ~2800 [19] | 790 [18]

* [lonck MHOTIFo3apAaHbIX K MIHOOHOB»:
* ATLAS [17]: cHU»KeHne 3pPEeKTUBHOCTM CUTHANA HE NO3BONAET PpacCMaTpPMBaTb

|1Q[>7
 MoEDAL [18]: uccneayet |Q| = 10-400

* [Monck AByX$dOTOHHOM aHHUTrMAAUKUK [19]: naéTt 6bonee cTUNbHbIE
orpaHuyeHua npm |Q|> 6
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[18] Search for Highly lonizing Particles in pp Collisions during LHC Run 2 Using the Full MoEDAL Detector / B. Acharya [et al.] // Physical Review Letters. — 2025. — Vol. 134, no. 7. — ISSN 1079-7114.
[19] Discovery prospects for long-lived multiply charged particles at the LHC / M. M. Altakach [et al.] // The European Physical Journal C. — 2022. — Vol. 82, no. 9. — ISSN 1434-6052.
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HacTuubl KOHEYHOro Pad3mMepad

* Nugget and puffy dark matter
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Figure 8. The parameter space (m,,or) for nugget particle-Xe nucleus scattering with a fixed

coupling o« = 0.01 (red points), 0.1 (blue points). The left panel corredponds to N = 5 and the right
panel to N = 10.

Figure 5. The parameter space of a versus b for point dark matter particle scattering off a proton

. . . 2
with different Rxmy values, showing the values of opgint—nk=/(47).
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Figure 1. Born-approximation-based DM-nucleon spin-independent cross section limits from
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NapameTpbl NecknHa-Takeyuu: WQM

13y, (0)  11557(0)

a(M %]T = fVE 2 ; Result Correlation Result Correlation
W Z S || 0.026 £0.075 | 1.00 0.021 £+ 0.096 1.00
) 0 T 1| 0.047 £ 0.066 | 0.90 1.00 0.04+0.12 0.91 1.00
2 : 2 : 2 2 ynew > . .
a(Mz) G = 17 (M7) — 11557 (0) ey — sy 125" (Mz) I3V (M) U 0 —  — ] 0.008+0.092 | —0.62 —0.83 1.00
1s ﬁ c a M 3 CW SW M g M 5

Table 10.8: Results of the global fit of the oblique parameters to all KW precision observables. The

. left half of the table presents the results assuming U = 0, whereas this parameter is an independent
12 ) 12 ) New 2 : 2 ?
O[(JM(Z) (S+U) = Hﬁ}‘ﬁ,(ﬂfw) - fff}fxﬁ;(ﬂ) _ ‘w J”Z“r (JMrZ) _ II’IYI’(YW (MJ) degree of freedom in the fit in the right half of the table.
152, M2, sw M2 M3

 S— measures the momentum dependence of custodial-symmetric new-physics effects
modifying the neutral-current interactions.

« T —receives contributions from custodial SU(2) breaking new physics, measuring the

difference between contributions to neutral and charged-current processes at low
energies

« U - probes the momentum dependence of such contributions
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* Walking Technicolor model:
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