Michaela Thiel

Institut fur Kernphysik, Johannes Gutenberg-Universitat Main

'Y | ey »;."‘:,-_ sy a‘,' ‘.'M S
el o - t , A o et o _".

Neutron éﬁins' of Nug[gi |
' MITPworkshop

" SFH E’ May17-27,2015
N ~ Mainz, Germany

@ PRiSMA




the stage

Mainz energy recovering et o,
superconducting accelerator . L

RTM1
Injector Therm.Source

Linac  +Pol.Source
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MESA

1.3 GHz c.w. beam
normal conducting injector LINAC

superconducting cavities in recirculation beamline

; ERL-mode (energy recovering mode) } EB-mode (external beam):
100 MeV @ 10mA (unpol.) E



P2 setup <~ MREX

Tracking detectors

Superconducting solenoid Lead shielding

Lead shielding

Quartz bars
(Cherenkov)

e- beam,
E =155 MeV, .
| =150 pA J ) (D. Rodriguez)

60 cm liquid hydrogen target
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Form factor parametrizations: F. Larin and 5, Baunack
y-Z-box according to: Gorchiein, Horowitz, Ramsey-Musolf 11023910 [nucl-th]

Beam energy: 155 MeV

Beam current: 150 pA

Polarization: (85%0.5)%

Target: 60 cm 1HZ2

polarization

2.6e-4
(0.11 %)

Acceptance: 2mn-(35°%10°)

Rate: 0.5 THz
Runtime: 10000 h
AAZPP - 0.1 ppb

1.4e-4

(0.04 %)

0.38
(1.34 %)

Dominik Becker

AA(sys) = 0.8% -



the early days

MESA

beam energy: 200 MeV

max. beam current 150 pA (EB mode)

experimental setup

ZEUS-like solenoid — B, =18T

questions

2w resolve elastic? e z#pb) - 2.7 mev
0.5% measurement?
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Chuck Horowitz

AO=4° : expected rate = 9.75 GHz, A, = 0.68 ppm, P = 85%, Q = 86 MeV

1440h — 5R JR_ = 0.50% (2%Pb @ 200 MeV)
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ray trace simulation

vary magnetic field strength
(02Tt01.8T)

+

scan of target position
(-2500 mm to 0 mm)

B=0.7"B
target @ -1250 mm
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AO=4° : expected rate = 8.25 GHz, A, = 0.66 ppm, P = 85%, Q = 86 MeV
1440h — SR /R, = 0.52% (2%Pb @ 155 MeV)
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ray trace simulation “IMREX

vary magnetic field strey
(0.1 Tto0.6T) 27

+

scan of target position
(-2500 mm to 0 mm)

NEHA-.

B=1.0"B,., - B=1.0"B,.,
target @ -2500 mm - target @ -700 mm
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Chuck Horowitz

AO=4° : expected rate = 0.87 GHz, A, = 2.14 ppm, P = 85%, Q = 143 MeV
1440h — SR /R_ = 0.38% (“éCa @ 200 MeV)
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what Is the need?

4—a SV-min
—= FSUGold

PREX, CREX, SREX, ZREX, ...

Radius and diffuseness ... the whole form factor?
Jorge Piekarewicz (concluding remarks, MITP 2015)

P.-G. Reinhard et al.. Phvs. Rev. C 88 (2013) 034325
\ 208pjy @ MREX ¥Ca @ MREX PREX-II CREX
- \ 155 MeV / 105 MeV 155 MeV / 105 MeV ~1 GeV 2.2 GeV
Q 86 MeV / 58 MeV 143 MeV/ 75 MeV 86 MeV 154 MeV
0.44 fm1/0.29 fm™ 0.73 fm/0.38 fm™ 0.44 fm? 0.78 fm™
SApy/Apy 1.3% 1.3% 3.6% 2.4%
SR /R, 0.52% 0.38% 1.0% 0.5%
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what Is the need?

A—a SV_min
—= FSUGold

q(fin)
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X. Vinas et al., EPJA 50 (2014) 27 L (MeV)




—= FSUGold
® PREX

A—a SV._min
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summary brainstorming
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MREX @ Q = 86 MeV (= PREX-value) MREX @ Q = 143 MeV (= CREX-value)
assumption: F,, = const., benefit: ?
extract radius from one Q-point measurement

benefit: more precise R, determination
precise calibration combined with CREX

MREX @ Q = 58 MeV MREX @ Q =75 MeV
check assumption: check assumption:
measure F,, at two Q-points, measure F,, at two Q-points

benefit: precise R, det. at 2"Y Q-point benefit: precise R, det. at 2"4 Q-point
but NO ab-initio theory + ab-initio theory 4545



