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Introduction

CREX At a Glance

A Highprecision Measurement of neutron skin of
48Ca using parity violating electron scattering.

A Beam Energy ~ 2.2 GeV
Beam Current ~ 150A
Average @~ 0.0297GeV
Target ~ 90%°Ca
Lab Scattering Angle ~ 5 degrees

A Informs ab initio models and poorly
constrainediso-vector terms in nuclear DFT
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Parity Violating Electron Scattering

Right-Handed Leﬁ—Handed

Opposite helicities
Created based on source image from |
J. Griffiths. Introduction to elementary
particles. Wiley, New York, 1987.
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A Scattedongitudinallypolarized electron
beam from nuclei in unpolarizedrget
nuclei elasticallyand measurgarity-
violating asymmetry

A Relatively clean method to study nuclear
structure in terms of theoretical
uncertainties compared to strong probe
measurements.
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Facility and Apparatus

Beam monitors used to
setup injector with
minimal systematic

Water-cooled copper

1.1 GeV acceleration 2
magnets in the arcs

provided per pass
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Hall' A polarimeters
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Continuous Electron Beam Accelerator Facility
Reprinted with the full permissioof AIP publishing from C. H. Rode. Jefferson Lab 12 GeV C
upgrade. AIRZonf. Proc., 1218(1):283, Apr. 2010.
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Analysis

Measure raw asymmetry from charge
normalized detector yields

Apply helicitycorrelated beam property
correctionsto get corrected asymmetry

Apply background and
polarization corrections.
Account for acceptance.

Add in blinding factor

Absoluelppb | Relavel%]

Polarization

Beam Asymmetry
Charge Correction
40Ca impurities

3.831 MeV (9 inelastic
4.507 MeV (3 inelastic
5.370 MeV (3 inelastic
Transverse asymmetry
Spectrometer Racattering
Detector Nonlinearity
Acceptance

Final ResultA,,=2658.6x+ 106.07 (stat} 39.51 (syst) ppb

382 +/- 13
68 +/-7
112 +/- 1
10 +/-9
-35 +/-19
-0.3 +/-10
-1.5 +/-4

0

0
0
0

+/-13
+/- 0.5
+/-6.7
+/- 24

14.4 +/- 0.5

2.5
4.2
0.4

+/- 0.3
+/- 0.0
+/- 0.3

-1.3 +/- 0.7

0

+/-0.4

-0.1 +/-0.1

0

0
0
0

+/-0.5
+/-0.0
+/-0.2
+/-0.9

Total Uncertainty Systematic+Statistical~ 4.3%



Compton and Moller polarimeter results
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Conclusion and Future Outlook

CREX Results

A An=2658.6+106.07 (statk 39.51 (syst) ppb
A F,~ 0.1297+0.0055 (Preliminary)

AN Wein~ 5 0.029fm (Preliminary)

With additional future measurements at MREX, the model
dependence from surface thickness assumption can be
reduced.

CREX is consistent with models predicting thin neutron skin
unlike prior sister experiment PREX.

The same models may not be able to explain heavy nuclear
region dominated by volume effects and the medium mass
region dominated by surface effects. This needs to be
confirmed with further theory analysis.

CREX constraint on ab initio calculations still valuable in the

Al

medium mass scale.
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FIG. 3. The difference in electromagnetic charge form fac-
tor minus the calculated weak charge form factor result from
a family of relativistic and non-relativistic DFT models for
CREX versus that of PREX. The model calculation for both
experiments’ results are plotted, and the values consistent
with the experimental results are shown in the red (PREX)
and blue (CREX) bands. The yellow ellipses show the 1o and
90% confidence levels of the overlap region for the two exper-
iment results.
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PREX/CREX beam time and sxstematic goal

PREX - 25+10 days, 0.06fm
CREX - 35+10 days, 0.02fm

PREXI PREXII CREX

E =1.06 GeV, 70 uA E =0.95 GeV, 70 uA E =2.18 GeV, 150 uA

Apv = 0.6 ppm; ApV = 0.6 ppm; Rate ~ 2.2 GHz Apv = 2 ppm; Rate ~ 27 MHz
Charge Normalization 0.2% Charge Normalization @ 0.1% Charge Normalization | 0.04%
Beam Asymmetries 1.1% Beam Asymmetries 1.1% Beam Asymmetries 0.26%
Detector nonlinearity | 1.2% Detector nonlinearity | 0.5% Detector nonlinearity 0.25%
Transverse Asym 0.2% Transverse Asym 0.2% Transverse Asym 0.48%
Polarization 1.3% Polarization 1.1% Polarization 0.49%
Inelastic Contribution @ <0.1% Inelastic Contribution | <0.1% Inelastic Contribution 0.81%
Effective Q? 0.5% Effective Q? 0.4% Effective Q2 0.9%
Total 2.1% Total 2% Total 1.48%

PREXI - Goal achieved - Systematic was under control, limited by statistics






