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BACKGROUND

QUADRUPOLE DEFORMATION        BASIC PROPERTY OF NUCLEI
QUADRUPOLE MOMENT:

DIMENSIONLESS DEFORMATION PARAMETER:

β ≈ 0β ≈ -0.3 β ≈ +0.3

PREDICTED BY NUCLEAR MODELS. 
INFERRED FROM LOW-ENERGY EXPERIMENTS.

²³ U⁸
² Pb⁰⁸

OVER GROUND STATE

[Giacalone, 2101.00168]



  

MANIFESTATIONS IN ELLIPTIC FLOW CUMULANTS.

IMPACT IN CENTRAL HEAVY-ION COLLISIONS: REGIONS OF OVERLAP

NEW MEANS OF PROBING THE QUADRUPOLE PARAMETER, β.

²³ U + ²³ U⁸ ⁸

[STAR Collaboration, 1505.07812] [Giacalone, 1811.03959]



  

OUR IDEA FOR ISOBARIC COLLISIONS

ISOBARIC ( Ru, Zr) SYSTEMS: ⁹⁶ ⁹⁶ SAME MEDIUM PROPERTIES. 

MEDIUM PROPERTIES

INITIAL STATE
ANISOTROPY

?

DEVIATIONS FROM 1 DEPEND ON β. TEST OF NUCLEAR MODELS.

THEREFORE, ONE EXPECTS:

IN GENERAL ONE HAS:

- (measured) transition B(E2) values.

- Empirical liquid-drop deductions.

- Beyond-mean-field EDF (HFB+SLy4/Gogny D1S).
[Bender et al., nucl-th/0508052] [Bertsch et al., 1010.1876]

[Möller et al., 1508.06294]

[Pritychenko et al., 
1312.5975]



  

RESULTS

- These are quantitative predictions. (up to error in centrality determination)

- Difference between models much larger than experimental error.

- Data serves as precision probe of state-of-the-art nuclear theory.

ASSUMING:

AND TRENTo MODEL

(experimental error in ratios only statistical, i.e., negligible!)

[Bernhard et al., 1605.03954]



  SMALL DIFFERENCES CAN BE SEIZED AT COLLIDERS. 
GREAT PHYSICS OPPORTUNITY AT RHIC.

FUTURE 
DEFORMATION ACROSS STABILITY VALLEY.
PAIRS OF WELL-DEFORMED ISOBARS ARE IDEAL TO THE PURPOSE.

[Giacalone, 2101.00168][Bender, Bertsch, Heenen
 nucl-th/0508052]

[Pritychenko et al., 
1312.5975] 208Pb

197Au
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increasing β 
changes the sign!
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