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MARA
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FMA MARA

- Configuration QQEDMDEDQQ QQQEDMD

- Horizontal magnification -1.93 -1.55

- Vertical magnification 0.98 -4.48

- M/Q dispersion 10.0 mm/% (variable) 8.1 mm/%

- First order resolving power, 259 259

2 mm beam spot 

- Solid angle acceptance 8 msr 10 msr

central m/q and energy

- Energy acceptance for 

central mass and angle +20 % - 15 % +20 % - 15 %

- M/Q acceptance ± 4 % ± 7 %

Main properties of the new JYFL MARA separator

compared to FMA @ ANL
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MWPC 60 mm x 160 mm, DSSD 48 mm x 128 mm
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MWPC 60 mm x 160 mm, DSSD 48 mm x 128 mm, 1 mm x 1mm

in the near future: 0.67 mm x 0.67 mm, 72 chn x 192chn

Si-box and Si punch through detectors
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40Ca + 40Ca → 80Zr* → 78Zr + 2n

Elab = 110 MeV (MOT)

Target 400 μg/cm2
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Image size 40 cm behind the MARA focal plane
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First beams with MARA:

40Ar + 45Sc -> 85Y*
40Ar + 58Ni -> 98Pd*
78Kr + 92Mo -> 170Pt*
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Alpha source tests:

239Pu,241Am, 244Cm
148Gd 
226Ra (214Po)

Electric rigidities 3.18 MV -7.69 MV   
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Proposed cases for the commissioning campaign

- 36Ar + 45Sc -> 81Y*, mass 80 region,  symmetric

- 78Kr + 58Ni -> 136Gd*, test of inverse kinematics

- 58Ni + 106Cd -> 164Os*, vetotube test

- alpha emitters, proton emitters

- 78Kr + 92Mo -> 170Pt*, heavy,  symmetric

- alpha emitters, proton emitters

- testing RDT

- comparison to FMA

- 40Ar + 150Sm -> 190Hg*, heavy,  asymmetric

- comparison to RITU
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42Ca + 40Ca → 82Zr* → 80Zr + 2n

Elab = 120 MeV (MOT)

Target 500 μg/cm2

PRL 59 (1987) C. J. Lister et al.,

58Ni + 24Mg → 82Zr* → 80Zr + 2n

Elab = 180 MeV (MOT)

Target 500 μg/cm2

80Zr 10 μb
80Y     2 mb
80Sr   44 mb

A = 79 250 mb

A = 77 αp 77Rb, αn 77Sr smaller fraction

With 10 pnA beam, 80Zr yield at the target 8/s 

yields at the focal plane

Four charge states collected (~68 %) Two charge states (mass slits, ~ 37 %)

80Zr  5 Hz 3 Hz
80Y    1000 Hz 600 Hz
80Sr  22 kHz 12 kHz

A=79 120 kHz 10 kHz

Rest 25 kHz 10 kHz

-------------------------------------------------------------------------------

Total     ~ 170 kHz ~ 33 kHz
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Possible physics program

- Complementary to RITU physics

- In-beam and delayed spectroscopic studies at and 

beyond the proton drip line at 30 < Z < 70 (< 82)

- Delayed spectroscpy,

- β delayed proton emitters,

- proton emitters, alpha emitters

- Gas-cell and LEB (MARA as a pre-separator)

- laser ionization

- MRTOF, mass measurements

- MRTOF assisted delayed spectroscopy

- Heavier elements, No region

- charge plunger

- recoil shadowed electron spectroscopy
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Iain Moore, Philippos Papadakis

University of Leuven group

MR-TOF device funded

FIRI application in, waiting for

decisioin this year
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Recoil shadow method

SACRED or SAGE
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208Pb(48Ca,2n)254No

V = 0.017c = 5.1 mm/ns



Charge plunger technique
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www.nndc.bnl.gov./nudat2

208Pb(48Ca,2n)254No

V = 0.017c = 5.1 mm/ns
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48Ca + 208Pb → 256No* → 254No + 2n

Elab = 215 MeV (MOT)

Target 400 μg/cm2

M = 254, Q = 17, 18, 19, E = 35(5) MeV, σx,y = ± 50 mrad



MARA2015: Status, Physics and Future 

Workshop @ JYFLACCLAB, Jyväskylä

December 15-16, 2015

Thank you ! 
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