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ÅThe ATOMKI Anomalies in 8Be* and 4He*

ÅThe X17 boson & theor. interpretations

ÅOngoing& plannedverifications

ÅThe X17 - project at U. of Montreal

V. Zacek, Université de Montréal, CAP 2021
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ÅExcited states of 8Be produced through p +7Li - reaction with high statistics 

ÅBeam energy around 1 MeV adjusted to select various resonances

ÅΩǎ ŀǊŜ ŎƻƴǾŜǊǘŜŘ ōȅ Lt/ ƛƴǘƻ e+e- pairs

ÅMeasure angular distribution of e+e- pairs

όDǊŀǇƘƛŎǎ WΦ CŜƴƎ Ŝǘ ŀƭΤ ŀǊȄƛǾΥмтлтΦлфтпфύ
A. J. Krasznahorkayet al.; Phys. Rev. Lett. 116 no. 4, (2016) 042501, arXiv:1504.01527 [nucl-ex].

The ATOMKI Experiment! 
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The ATOMKI Experiment! 

(Graphics J. Feng et al; arxiv:1707.09749)

!¢haYL Ϫ LƴǎǘƛǘǳǘŜ ŦƻǊ bǳŎƭŜŀǊ wŜǎŜŀǊŎƘΣ 
5ŜōǊŜŎŜƴΣ IǳƴƎŀǊȅ

A. J. Krasznahorkayet al.; Phys. Rev. Lett. 116 no. 4, (2016) 042501, arXiv:1504.01527 [nucl-ex].



8Be* - Decayand Internal Pair Creation(IPC) 

Dǳƭȅŀǎ Ŝǘ ŀƭΦΤ ƘǘǘǇΥκκŀǊȄƛǾΦƻǊƎκŀōǎκмрлпΦллпуфǾм 5

ÅIPC - Branching ratio: 

ÅdN/Ř d̒ecreases  steadily with 
ƛƴŎǊŜŀǎƛƴƎ ʻ

ῲὄὩᶻᴼὓρ

ῲ ὄὩzᴼὩὩ
σȢω ρπ
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у.Ŝϝ π! tŀǊǘƛŎƭŜtƘȅǎƛŎǎ[ŀōΗ 

Promising environment to 
search for new 

MeV-scale physics!



The ATOMKI 8Be* - Experiment
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The Anomaly!

ὣ ϳὉ Ὁ Ὁ Ὁ πȢυ

ESum= E+ + E- (MeV)

A. J. Krasznahorkayet al.; Phys. Rev. Lett. 116 no. 4, (2016) 042501

Ὁ Ὁ Ὁ ρχὓὩὠ

A. J. Krasznahorkayet al.; Acta PhysicaPolonica B, Vol.50 (2019)7
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The ATOMKI 8Be* - Experiment
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Y= (E+-E-)/(E+-E-)

An important variable: the energy asymmetry 

!ǎȅƳƳŜǘǊȅ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ 
ŘŜŎŀȅ ƻŦ ŀ ƴŜǿ ǇŀǊǘƛŎƭŜ

Y < πȢυ

Y > πȢυ όɸҔ уллύ

(ɸ> 800)

ESUM> 17 MeV 



A. J. Krasznahorkayet al.; Phys. Rev. Lett. 116 no. 4, (2016) 042501

ÅExcess around  ̒= 140o passing 
through 18 MeV  8Be*resonance

ÅProbability for backg. fluctuation: 
5.6 x 10-12 (6.8̀ )

Å

¢ƘŜ !ƴƻƳŀƭȅΗ

The ATOMKI 8Be* - Experiment
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ɜ ὄὩO ὄὩὢ

ɜ ὄὩO ὄὩ
υȢφ ρπ

ESUM> 17 MeV
IyI < 0.5



MX = 16.7 ± 0.35 (stat) ± 0.5 (sys)  MeV    
A. J. Krasznahorkayet al.; Phys. Rev. Lett. 116 no. 4, (2016) 042501

The ATOMKI 8Be* - Experiment
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Y < πȢυ

Y > πȢυ

hǇŜƴƛƴƎ ŀƴƎƭŜΣ ŀǎȅƳƳŜǘǊȅ ŀƴŘ ƛƴǾŀǊƛŀƴǘ 
Ƴŀǎǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ŘŜŎŀȅ ƻŦ ƴŜǿ ǇŀǊǘƛŎƭŜ

ὓ ρ ώὉÓÉÎϳ—ς

Y < πȢυ

Y > πȢυ

ESUM> 17 MeV 

¸ ғ πȢυ

Y > πȢυ

ESUM> 17 MeV 



a·Ґ мсΦуп ҕлΦмс όǎǘŀǘύ ҕлΦн όǎȅǎύ  aŜ±      

The ATOMKI 4He* - Experiment

A. J. Krasznahorkayet al., arXiv:1910.10459v1

Capture via:   p + 3H Ҧ 4He*
into overlapping 0+ & 0- states                

hǇŜƴƛƴƎ ŀƴƎƭŜ ŀƴŘ ƛƴǾŀǊƛŀƴǘ Ƴŀǎǎ ŎƻƴǎƛǎǘŜƴǘ 
ǿƛǘƘ ŘŜŎŀȅ ƻŦ ƴŜǿ ǇŀǊǘƛŎƭŜ ŀǎ ƛƴ .Ŝϝ
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