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the stage
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Mainz energy recovering

superconducting accelerator



MESA
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1.3 GHz c.w. beam

normal conducting injector LINAC

superconducting cavities in recirculation beamline

P2 full azimuthal
coverage!

ERL-mode (energy recovering mode):

100 MeV @ 10mA (unpol.)

EB-mode (external beam):

155 MeV @ 150 µA (pol.)



P2 setup

4/15



P2 
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Dominik Becker

∆A(sys) ≈ 0.8% 



the early days
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MESA

beam energy: 200 MeV

max. beam current 150 µA (EB mode)

experimental setup

ZEUS-like solenoid→ Bmax = 1.8 T

questions

resolve elastic? ∆E (208Pb) = 2.7 MeV 

0.5% measurement?
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∆θ=4° : expected rate = 9.75 GHz, APV = 0.68 ppm, P = 85%, Q ≈ 86 MeV

1440h → δRn/Rn = 0.50% (208Pb @ 200 MeV)

sensitivity
uncertainty

Chuck Horowitz



vary magnetic field strength
(0.2 T to 1.8 T)

scan of target position
(-2500 mm to 0 mm)
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B = 0.7*Bmax

target @ -1250 mm

ray trace simulation
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∆θ=4° : expected rate = 8.25 GHz, APV = 0.66 ppm, P = 85%, Q ≈ 86 MeV

1440h → δRn/Rn = 0.52% (208Pb @ 155 MeV)

sensitivity
uncertainty

Chuck Horowitz
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ray trace simulation
vary magnetic field strength

(0.1 T to 0.6 T)

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

B = 1.0*Bmax

target @ -700 mm

B = 1.0*Bmax

target @ -2500 mm

option I option II
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∆θ=4° : expected rate = 0.87 GHz, APV = 2.14 ppm, P = 85%, Q ≈ 143 MeV

1440h → δRn/Rn = 0.38% (48Ca @ 200 MeV)

sensitivity
uncertainty

Chuck Horowitz



what is the need?
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P.-G. Reinhard et al., Phys. Rev. C 88 (2013) 034325

Jorge Piekarewicz (concluding remarks, MITP 2015)



what is the need?
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P.-G. Reinhard et al., Phys. Rev. C 88 (2013) 034325

high

low

?IMPACT



backup

0.5% measurement of Rn → ∆rnp ± 0.03 fm

→ L ± 20 MeV

X. Vinas et al., EPJA 50 (2014) 27



remaining questions
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OR



summary brainstorming
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OR

( & ) | | ( & )MREX  PREX   MREX  CREX

MREX @ Q = 86 MeV (= PREX-value)
assumption: FW = const., 

extract radius from one Q-point measurement

benefit: more precise Rn determination

precise calibration combined with CREX

MREX @ Q = 58 MeV
check assumption: 

measure FW at two Q-points,

benefit: precise Rn det. at 2nd Q-point

but NO ab-initio theory

MREX @ Q = 143 MeV (= CREX-value)

benefit: ?

MREX @ Q = 75 MeV
check assumption:

measure FW at two Q-points

benefit: precise Rn det. at 2nd Q-point

ab-initio theory

limited beamtime available: max. 1500h 


