Contribution to the 1999 CERN annual report - Vol. 2

The MISTRAL Collaboration (D. Lunney, spokesperson) February 4, 2000

IS373* - MISTRAL

(Mass measurements at ISOLDE using a Transmission and RAdiofrequency spectrometer on-Line)

The goalofthe MISTRAL experiment (CERN-EP, CSNSM-Orsay, IAP-Bucharest, GSI-

Darmstadt collaboration) is to performprecision measurements ofthe masses ofexotic nuclides

produced at CERN’s mass separator facilityISOLDE. MISTRAL is especiallysuited for this

vocation due to its veryrapid measurement time that gives access to the shortest-lived (i.e., most

exotic) nuclides that can be produced.

The ISOLDE beam is injected into the spectrometer which is composed ofan annular

magnetic field of1 meter diameter and makes two turns (at the cyclotron frequency) before being

directed onto a detector. At the beginning and the end ofone cyclotron period the beamenergyis

excited bya longitudinal, radiofrequencyelectric field. Ifthe scanned radiofrequencycorresponds

to an integer-plus-one-halfharmonic ofthe ion cyclotron frequencythen the transmission signal

on the detector willexhibit a sharp, high-resolution peak. When this peak position is compared to

that of a calibration mass, measurements of very high precision result.

During 1999, the collaboration had a successfulrun during which the masses of10 isotopes

were measured including the exotic 32 Mg, an important candidate for verification ofthe

persistence ofnuclear shellstructure at N = 20 (see recorded mass peak in the accompanying

figure). These measurements were particularlychallenging due to the presence ofenormous

isobaric contamination - a side effect ofthe efficient plasma ion source. The analysis ofthese

data is stillunderwaywhile the finalanalysis fromthe two 1998 runs was completed and

submitted for publication in the wake of a doctoral thesis.

A further run willbe scheduled in early2000 in order to extend the measurements in this

same region. Verification ofthe compatibilityofMISTRAL data fromrun to run willcomplete

the commissioning ofthe spectrometer at ISOLDE. A new proposal is also planned for N = Z

nuclides to studythe Wigner energythat is related to isospin symmetryas wellas measurements

ofsuper-allowed b -emitters that can allow low energy, precision nuclear physics experiments to

place constraints on the standard model.

240223 240224 240225 240226 240227 240228

0

2

4

6

8

10

12

14

counts radiofrequency (kHz)

MIS RAL

32 Mg center frequency:

240225.22 kHz mass resolution:

80,000

The high-resolution mass peak of 32 Mg produced at

ISOLDE and recorded by

MISTRAL. It represents the most precise mass measurement ever ofthis exotic nuclide that sits on a closed neutron shell (N=20).

____________________________

*originally approved as IS346, the allotted beam time was used up and the experiment now continues as IS373