KOMMEHTapMI‘;I: O noucke HOBbIX IETKUX 3dpPAXKEHHbLIX 4aCTuuy,

A.U. Jlbeos

(coemecmHo c: B.U.Anekcees, B.A.backos, B.A.LlpoHos, FO.®.Kpeuemos,
B.B.llonsHckuu, C.C.CUuOopUuH)

OTO He HOBble pe3yrbTaTthl, a Hawn CTapble KOMMEHTaPUN — B MOMOLLb
NOHMMaHWIO pe3ynkraToB rpynnbl HMKnTNHaA B.A.

1) Jlerko nn 3amMeTnTb HOBYIO NErkyto HECTAbUMbHYIO 3apPSXXEHHYIO YacTuuy L,
KOTOpada OOMMKHA «B n3odbunumn» (?!) poxaaTbCs Ha YCKOPUTENSIX B
SNeKTpOMarHuUTHbIX rnpoueccax Tuna berte-rantnepa?

2) OrpaHn4yeHnsa Ha maccy U cnuH L 3 a.m.Mm. MIoOHa.
CimH=1 2?7



[Tapbl 3apsXKeHHbIX YacTul, €€ MoryT poXxgaTbCcs PpOTOHOM B KYFNTIOHOBCKOM Mofie sapa
(MmexaHn3m bete-lanTnepa)

[lo cpaBHEHMUIO C CEYEHMUEM POXOEHUS SNEKTPOH-NO3UTPOHHBLIX Nap Takoe ceyeHne
nogaBneHo KBagpaTtoM Macc YyacTul

o €) / o(e*e”) ~ (mgy/my ) ~1/ 400 .

Kpome Toro, cedeHue poxaeHus € € nap pasmasaHo rno tenecHomy yrny, kotopbi B ~400
bonbLlue, Yem B ANEKTPOHHOM KaHane. Noatomy B yrnoBon obnactu, rae BENUK BbIXod e* e,
KonnyecTBo ¢ ¢~ nap nogasneHo Ha 4-5 nopsagkos. ickaTb 1 HabnogaTe Takme napbl
cneayet npu d6onbLUKX yriax.



3. An early experiment on photoproduction of “anomalous leptons”

(LPI, synchrotron S-25, 265 MeV. 1959)

JKcnepumeHT caenaH Ha C-25 — B nogeane lNntomHukal

. Xypraa sxcnepumenmanvrol u meopemuueckoii pusuxu
T. 37 1959 Bon. 6(12)

NMOUCKH YHACTHULL C MACCAMH OT 6 10 25 IJIEKTPOHHBIX MACC
A. C. beaoycos, C. B. Pycakos, E. H. Tamm, I1. A. Yepenroe

OnucbiBaoTcs 9KCNEpHMEHTH!, OCTABJAEHRbIE C e/1bI0 BEISICHHTD, T€HePHPYIOTCS JH v-KBaH-
TaMH yacTHIb ¢ MaccaMH M oT 6 10 25 5/1eKTPOHHBIX MacC C CEeYeHHSIMH, CJAelYIOUHMH H3
S/IKTDOMarHUTHOW Teopuu o6pasoBaHusi mnap. Jlna 3Toi Lead, € nNoMOILbIO GHICTPHIX CXeMm
COBNAJEHHH, H3MEPsJIOCh BpeMsi MpoJieTd YaCTHUAMH C 3a1aHHBIM HMMYJbCOM PacCTOSTHHS
MEXLYy ABYMSI CUHHTHJJIAUHOHHBIMH cueTydHKaMH. YacTHUBI redHepHpoOBajHMChb B CBHHLOBOI
MHLUEHH, TMOMELIEHHOH B MYYOK TOPMO3HOTO H3Jy4YeHHs] CHHXPOTpoHa. CpaBHHBAJINCh PacCyH-
TaHHbIE TEOPETHYECKH H IIOJYYEHHbI€ 3KCIEPHMEHTaJbHO CKODOCTH CYeTa COBNAaJeHHH AN
ftapaMeTpoB YCTAaHOBKH, OTBEUAIOIIMX PErHCTPaLMH YaCTHL C OXKHAaeMOoi Maccoil. B kaxnoi
CCPHH OMNBITOB H3MEPSJOCh TaKKe OTHOLIEHHE CKOPOCTH CYETa 3JEKTPOHOB K CKOPOCTH Cyera
(poHa. IlonyuenHbie pe3ysbTaThl MOKa3blBAIOT, YTO MNOJ JE€HCTBHEM Y-KBAHTOB YaCTHIbI C
CAHHHYHBIM 3apsiAoM, CnHHOM 1/ M Maccamu ot 6 g0 25 m, He 00pasyioTCs € Ce4eHHSAMH,

CJeAYICIUHMH H3 SJIEKTPOMaI‘HHTHOI:'{ TEOpHH.
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[eomerpus onmita: [ —
MHIIeHb CHHXPOTPOHA, 2 — MOHH-
TOpHasi Kamepa, J — CBHHILOBbIE
KOJIJIHMATOphl, 4 — HanpasJieHHe
Ny4YKa TOPMO3HOrO H3JYYEHHSH,
5 — cBMHUOBAA  MHIUEHb, 6 —
MarHiT, 7 — CUHHTHJASLUHOEHBIH
CUeTYHK, &—BakvymHas Tpyba,
9 — QoKycHpyouiHe JHH3H, /0 —

CUMHTHANSAUHOHHBIH CUETUYHK 3




MopaennpoBaHue BbIXOO0B
npouecca bete-l'antnepa
Ons rnerkux u TsKenblx Yyactuy

Example of simulation of yields of e+e-
and 9-MeV leptons (of spin V%)
produced by 300 MeV

bremsstrahlung photon beam

(108 photons/sec)

off a 1mm copper target.

Red cures = electrons,

Blue curves = 9-MeV “leptons”.

At medium angles
“leptons”/electrons ~ 10%.
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JKcnepuMeHTaribHafA yCtTaHOBKa
ana peructpauun bete-
FanTnepoBCKMX YacTuu noa
yrrnom 40°

(MOCTOSIHHO NonpaBnsaeTcs u
ynyJluaeTcs)

C-25P (PUAH, Tpounuk), BecHa 20z
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Quantum numbers of the “anomalous lepton” ?

Decaysareseen L >e+? ie. €—>e+v or (—>e+ty

Simplest possibilities for spin of ¢ :
spin=20
spin = %2
spin =1



2. Standard model and limitations on ¢+ ¢ from the muon a.m.m.
Almost no space in SM for additional particles !
g— 2

a — ; — aQED € (I.EW € alladr

— D exp
g — (9 . ) — 0.001 165 920 91 (54 sat) (330ye) /A\ /4 k

h)

PDG-2018

| _ 9\ SM
a™M = (g_) = 0.001 165 918 23 (lyeak) (34 L0hadr) (26 NLO hadr)

ED o | | a2 _ a3
qQED — (—)+D.?6585?425(1?)(—) —|—24.Da[}50996(32)(—)
27T T T
\ 4 N\ 5
+130.8?96(63)(E) +?53.3(1.0)(5) +... = 0.001 165 847 19
m m

o™ [LO] = 0.000 000 069 31(34) « Here might be anomalous leptons

Aa = a”™ — a™ = (2.68 £ 0.63.,p, £ 0.43y,) x 1077 :
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ON THE LOWER LIMITS FOR THE MASSES f‘{’i‘a'}.
OF HYPOTHETICAL CHARGED PARTICLES fﬂ'f';

L.G. DEDENKO _ \
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Fig. 1. The contribution of hypothetical scalar (1), spinor (2) and vector (3) charged particles

to the a.m.m. of the muon ((g-2)/2),,.

Abstract: Lower bounds on the masses of hypothetical charged particles with spin S(0, 7 and 1)
are obtained from the present data on the muon anomalous magnetic moment:
my' = 2.5 MeV, m1 = 24 MeV, m; = 100 MeV (84% confidence level). An expected improve-
ment in the expenmental error in ((g—2)/2)§*P to the order of + 2 X 1078 might result in

the increase of the lower bounds on these masses to mg = 50 MeU,rm = 170 MeV and
m; = 430 MeV (84% confidence level).



2a. Contribution of anomalous leptons to a.m.m. (“hadron”)

y — + i’ Il — + _
¢ ¢ 7 7’ (1 —
L
A.m.mm. = / z I psrsr)
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Unsubtracted dispersion relation is usually applied:
2
If II(t)/t — 0 at t — oo H(E’):l[h“n(ﬂ dt |
Then q° t—q®—1i0
Im H{f:l E :EE(]_ . 'E) dr
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... = — (t) dt K(t) =
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— dsdx, (1)

where o(s) is the total cross section of the processe~ +e* = x™ + X~ in the cne-
photon approximation. Let us suppose that x-particles do not take part in strong
interactions and therefore their electromagnetic form factors are equal to one. Sub-



Polarization operator and contributions of ¢* + ¢ to the muon a.m.m.

. . ¥ AM? 3/2 a.m.m. of the muon (in ID'E’J
spin 0O: ImII(t) = E(l — T) 10
v AM?\1/2 2M 2
spin 1/2:  ImTI(t) = E(l — T) | (1 + T) l
O a AM?2 . 3/2 t
spin 1: ImIl(t) = %(1 — T) (3 + ,1—1,2) 0.1

0.01

Blue = spin 0 0.001 -
= spin % 0.1 1 10 100 1000
M (MeV)

Available space from (Exp — SM) < 4.2x10-° (within 2c)
Hence the limits on the “lepton” mass M:

Spinof=0 M > 190 MeV
Spin of £ =% M > 550 MeV
(update of Dedenko, Domogatsky, Zheleznykh, Petrunkin. 1973)



Bornee ToHKMK crniyyau — cnuH 1.
Torga viHTerpan popmanbHO pacxoauTtca. UTo aTto 3HaumnT? Bo3HMKaKOT N Toraa
orpaHuyeHus Ha maccy L co cnnHom 17

B ctaHgapTHOM Mogenn cXoauMOCTb AOCTUraeTCs BKITIOYEHMEM QYXOBbIX COCTOSIHUM C
oTpuLaTensLHON METPUKOW, KOTOPbIE COMPOBOXAAIOT BKNaAdbl KarimbpoBOYHbLIX 6O30HOB. Tak 4To
YacTuuy CO CNMHOM 1 BTUCHYTb B J@aHHbIE MO a.M.M. MOXXHO, €CI1 OHa

He OQHa, a BXOAUT B CEMENCTBO HOBbIX YaCTUL, — HOBbIX HEUTParbHbIX D030HOB, HOBbIX XUITCOB,
A L B 9TOM crniy4ae — nerkum KanmbpoBO4HbIN DO30H.

MoxeT nu Takoe ObITb? BO3HMKAIOT N NPOTUBOPEYNSI C APYrMMIN OrPaHUYEHUAMN?
MoryT nn cywecTBoBaTb AOMOMHUTENBbHbLIE KanMbpoBoYHblE DO30HbLI??
HoBble HEMTPUHO, BEPOSATHO, HET... A BO30H®bI...

See PDG-2020, Hypothetical Particles and Concepts —
naparpad 87 - W’ boson searches

Bo BcsAkom Cciny4yae, NoncKoBbl€ SKCNEPMMEHTbI Ha 3TOT CHET HE 6eCcCMbICNEHHBI.

= CONCLUSION



