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KERESES A PINCETOL A PADLASIG, MAR 30
EVE, MINDEN SZEGLETBEN, ORIASI EROKKEL...
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AMS (Alpha Magnetic Spectrometer) az Urben




AZ ATOMMAG, MINT FELFEDEZO GEP

Mi az Atommagkutatd Intézetben az atommagok tulajdonsagait
és atalakulasait vizsgdljuk. Valdjaban az atommag is egy
felfedezd gép.

A négy jelenleg ismert kdlcsdnhatds kdzol kettdt az atommaghban
fedezték fel. Az erds és a gyenge kolcsdnhatdst. Hogy mire is jOk
ezek?e Az er0s kdlcsdnhatds eredményezi az atommagok igen
nagy kotési energidjat, amit felszabaditva termelnek energidt az
atfomreaktorok. A gyenge kolcsdnhatas nélkul pedig nem sUthe a
nap.

Mi az atommagban kezdtUk el keresni a s6tét anyagot.




A SOTET ERO ES A SOTET FOTON

Lathatd vilkbgunkban a fotonok, a fény kvantumai, kdzvetitik az
elektromdagneses kdlcsdnhatdst. A sdétét vildgban a fény
megfeleldje a sdtét sugdarzds, aminek kvantumjai a sétéet fotonok

(2008). /
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Nagy kisérletek a sotét foton kimutatdasara, de eddig sikertelendl.

N

A sotét foton élettartama nagyon rovid (<10 ps).
A sotét foton nagy valoszinUséggel e*e- parra bomlik el.



BELSO KONVERZIO ES BELSO PARKELTES

Felfedezése: 0 — 0" dtmenetben,
amikor a »atmenet filtott.

Belsé konverzid: e— Ey — EK(L,M..)
Belsd konverzids egyUtthato(k):

a = Ng/ (N, + Ng) = oy + oy +

— multipolaritds meghatdrozdsa

Belsd pdrkeltés: elekiron-pozitron
pdr keletkezése a vakuumbol.

E, +E,, =E,—1.022MeV

e*e” belsd pdrkeltés
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A BELSO KONVERZIOS ES A BELSO PARKELTESI
VIZSGALATOKNAK MAR NAGY HAGYOMANYAI VANNAK AZ
ATOMKI-BEN

ADAPTATION OF A SUPERCONDUCTING-SOLENOID-TRANSPORTER Si(Li)-Si(Li)
SPECTROMETER FOR IN-BEAM STUDIES OF INTERNAL-PAIR TRANSITIONS

A. PASSOJA and P. TIKKANEN
Department of Physics, University of Jyvdskyld, S£- 40100 Jyvdskvia, Finfund

A. KRASZNAHORKAY, Z. GACSI, T. KIBEDI and T. FENYES

Institute of Nuclear Research of the Hungarian Academy of Sciences, H - 4001 Debrecen, Hungary

Received 14 November 1983

The Debrecen superconducting magnetic spectrometer (SMS) has been adapted for in-beam internal-pair studies. Test measure-
ments have been carried out using a 2°7Bi radicactive source and the Y E(p, ay)'*O. 23 Na(p. ay Y2 Ne. TAlp. p‘y)”Al. and
42Ca(p, p'y»*?Ca reactions (at bombarding energics £,=35-40 MeV). Convenient spectrometer parameters. backscattering of
electrons and positrons from one detector to the other, and methods for background reduction have been investigated. Experimental
vatues of (14 + 3)%. (12+ 3)%. and (14 + 2)% for the one-detector pair-line efficiencies were determined for the **Ne(E2; 1634 keV),

MNuclear Instruments and Methods in Physics Research A 808 (2016) 21-28
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Nuclear Instruments and Methods in
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journal homepage: www.elsevier.com/locate/nima

A pair spectrometer for measuring multipolarities of energetic
nuclear transitions

J. Gulyas @, T.J. Ketel”, AJ. Krasznahorkay **, M. Csatlés ®, L. Csige %, Z. Gacsi #, M. Hunyadi %,
A. Krasznahorkay“, A. Vitéez <, T.G. Tornyi*

2 MTA-ATOMKI, Institute for Nuclear Research. Hungarian Academy of Sciences, Hungary
b Nikhef National Institute for Subatomic Physics. Science Park 105, 1098 XG Amsterdam, The Netherlands
© CERN.European Organization for Nuclear Research, Geneva, Switzerland

ARTICLE I NFO ABSTRACT

Article history: An electron—positron pair spectrometer has been designed and constructed for the simultaneous mea-
Received 5 April 2015 surement of energy- and angular correlations of e* e~ pairs. Experimental results are obtained over a
Received in revised form wide angular range for high-energy transitions in '*0, '*C and ®Be. The results showed that the angular
23 September 2015 correlations between 50 and 180° of the e* e~ pairs in the energy range between 6 and 18 MeV can be
ggﬁ':;'i Sun%?“;eﬁbﬁrofgfbﬂ 2015 determined with sufficient resolution and efficiency in good agreemen‘t with he _GEA.NT simu]at_ion.




A sotet foton e*e- bomldsdnak kereséese
atommag atmenetekben
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Jellegzetes csucs a részecskék
szOgkorrelaciojaban (kinematikal).



A 8BE ATMENETEINEK VIZSGALATA

Gerjesztés o
‘Li(p,y)®Be magreakcioval

18.2 1*
17.6 1"

—_———— T=1 E,= 441 keV
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A REZONANCIAKON TORTENT MERESEK
E,=0.441 MeV E,.=1.10 MeV

a)

"Li(p.e'e)*Be
EP=441 keV

"Li(p,e*e)*Be
E =1.1 MeV

Beltésszam/csatorna

*Be 14.6 MeV —>

*Be 17.6 MeV
IPCC(exp), IPCC(simu)

25 5 75 10 125 15 17.5 20 225
Osszenergia (MeV)

o Kapu: 14.6 MeV
* Kapu: 17.6 MeV
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KISERLETI EREDMENYEINK ERTELMEZESE

Az elektron-pozitron
szogkorrelaciora
kapott eredményeink

értelmezése egy Uj
részecske

keletkezéesenek és
elbomldasanak
feltetelezesevel
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week ending

PRL 116, 042501 (2016) PHYSICAL REVIEW LETTERS 29 JANUARY 2016

Observation of Anomalous Internal Pair Creation in

Overview of attention for article published in Physical Review Letters, January 2016

Observation of Anomalous Internal Pair Creation in ®*Be: A Possible Indication of a Light,
Neutral Boson

Al Krasznahorkay.': M. Csatlos, L. Csige, Z. Gdcsi, J. Gulyds, M. Hunyadi, 1. Kuti, B. M. Nyako, L. Stuhl, J. Timar, SUMMARY News Blogs Twitter Facebook Google+
T. G. Tornyi. and Zs. Vajta
Institute for Nuclear Research, Hungarian Academy of Sciences (MTA Atomki), P.O. Box 51, H-4001 Debrecen, Hungary
Title Observation of Anomaleus Internal Pair Creation in <span class

T.J. Ketel

Nikhef National Institute for Subatomic Physics, Science Park 105, 1098 XG Amsterdam, Netherlands Published in Physical Review Letters, January 2016

Dol 10.1103/physrevlett.116.042501 &
Pubmed ID 26871324 (
Authors A.]. Krasznahorkay, M. Csatlos, L. Csige, Z. Gacsi, |. Gulyas, M. Hunyadi, T. ). Ketel, A... [show]

A. Krasznahorkay
CERN, CH-1211 Geneva 23, Switzerland and Institute for Nuclear Research, Hungarian Academy of Sciences (MTA Atomki),
P.O. Box 51, H-4001 Debrecen, Hungary

(Received 7 April 2015; published 26 January 2016) Abstract  Electron-positron angular correlations were measured for the isovector magnetic dipole 17.6 MeV

(... [show]

Electron-positron angular correlations were measured for the isovector magnetic dipole 17.6 MeV
(J* =17, T = 1) state — ground state (J* = 0", T = 0) and the isoscalar magnetic dipole 18.15 MeV
(J¥ = 1", T = 0) state — ground state transitions in ®Be. Significant enhancement relative to the internal

pair creation was observed at large angles in the angular correlation for the isoscalar transition with a TWITTER DEMOGRAPHICS

© About this Attention Score

confidence level of > 56. This observation could possibly be due to nuclear reaction interference effects or Vv

might indicate that, in an intermediate step, a neutral isoscalar particle with a mass of

16.70 4 0.35(stat) + 0.5(syst) MeV /¢? and J* = 1" was created. In the top 5% of all research The data shown below were collected from the profiles of 89 tweeters who shared this researc|
outputs scored by Altmetric about how the information was compiled
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. 6 Facebook pages

Evidence for a Protophobic Fifth Force from *Be Nuclear Transitions

Jonathan L. Feng,! Bartosz Fornal.! Iftah Galon,! Susan Gardner,!:?
Jordan Smolinsky,! Tim M. P. Tgit,! and Philip Tanedo!

! Department of Physics and Astronomy, University of California, Irvine, Califernia 92697-4575 [/SA
2 Department of Physics ond Asfronomy, University of Kentucky, Lerington, Kenfucky §0506-0055 [78A

Phys. Rev. Leit. 117, 071803




AZ ELSO EREDMENYEK AZ UJ TANDETRONNAL
(2017)
1. Uj gyorsitd

2. Uj detektorok
3. Uj adatgyujtd rendszer
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A 3H(p,e*e’)*He magreakciobdl szarmazo e
vizsgalata (2019)
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A “He ete- BOMLASABOL DEBRECENBEN KAPC
EREDMENYEINK

*H(p,e*e)'He *H(p,e*e) ' He

E =900 keV

E =510 keV
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Mért és szimulalt e*e- szdgkorreldcidok a ,,jel” és a ,,hattér” energiatartomdanyokra.




EDMENYEINK

Bels& pdarkeltési egyutthatdk (IPCC), az X17 bozon eldgazdsi
aranyai és az illesztések megbizhatdosagai, kUldnbdzd proton
energiak esetéen.

—_—

| IPCC B, Mass Confidence
(keV) x10™% x10~° (MeV/c?)

510 25(3) 6.2(7) 17.01(12) 730
610 1.0(7) 4.1(6) 16.88(16)  6.60
900 1.1(11) 6.5(20) 16.68(30)  8.9¢
Averages 5.1(13) 16.94(12)

“Be values 6 16.70(35)

Counts/(5 degrees)

Counts/(5 degrees)

Counts/(5 degrees)

A. J. Krasznahorkay et al., Phys. Rev.
:60 70' 80 90 100 110 120 130 C104, 044003 (2021)

© (degrees)




Az X17 reszecske keresése a ‘Li(p,e*e’)®Be magre
direkt és rezonancia proton befogas eseten

X. Zhang, G.A. Miller,

Can a protophobic vector boson
explain the ATOMKI anomaly?
Physics Letfters B, 813 (2021) 136061

o x /&% (barn)
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v-sSpektrumok és e*e” 6sszenergia Spek
ulonbozo protonenergiak esetén

E,=1100 keV

E = 1100 keV

Ep= 800 keV

Ep= 650 keV

Ep= 450 keV Ep: 450 keV
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ELEKTRON-POZITRON

SZOGKORRELACIOK KULONBOZO
. PROTONENERGIAK ESETEN "
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LEPTONS

a BETTER

Standard Model of Elementary Particles

three generations of matter
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FANTASZTIKUS KORBAN ELUNK.

FIZIKAI KEPUNK AZ ELKOVETKEZO

EVEKBEN VALOSZINULEG ALAPVETOEN
AT FOG ALAKULNT. /

VEGYUNK RESZT EBBEN A
FOLYAMATBAN!
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