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Physics drivers in need for a
spectrometer @ ReA12

® Deep-inelastic reactions using neutron-rich beams

® in-beam Y-ray spectroscopy of high-spin states

® Transfer and resonant reactions

® Fusion-evaporation reactions for spectroscopic studies
® Fusion reactions with neutron-rich beams

® Study of fission barriers

® Astrophysics and decay studies



Requirements for a High Efficiency
Spectrometer using ReA12 beams

® Collect reaction products in large kinematic space
® Transmit several charge states for high efficiency

® |dentify reaction products with good elemental and mass
resolutions

® Reject unreacted beam
® Accommodate auxiliary detector array around target

® Possibly rotate beam around target



Existing spectrometers

® Compromises between acceptance, resolution
and focal plane size

® Small acceptance spectrometers

® Small acceptances ®, small aberrations ©, small focal plane ©

® Examples: FMA, RMS, Wien filters
® | arge acceptance spectrometers

® |arge acceptances ©, large aberrations ®, large focal plane ®

® Examples: VAMOS, PRISMA, MAGNEX

® Gas-filled spectrometers

® | arge charge state acceptance ©, poor resolution ®



ISLA concept

® Best of both worlds

® |arge acceptances, small aberrations, high resolution,
small focal plane

® [nspired from the TOFI design (LANL), isochronous,
quadrupole-free, iron-free spectrometer




Optical properties
® First order optics

® Dispersive focal plane at mid-point

® |sochronous, achromatic final focal plane
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Optical qualities

® Large acceptances, small aberrations, high M/Q
resolution

® 3rd order calculations using iron-free dipole
design fringe fields
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ISLA performance

® Acceptances

® 64 msr (= 200 mrad dispersif, + 80 mrad non-dispersif)
® 10% AP/P (and M/QQ) @ 64 msr, 16% @ 32 msr
® Optical properties

® M/Q: ~1/2000 intrinsic at full acceptance and without
corrections, depends also on RF bunch size

® Dispersion at dispersive focal plane: 5.4 cm/% AP/P
® Point-to-point imaging at isochronous focal plane

® Maximum rigidity: 3.2 T.m.



Total Kinetic Energy (MeV)

Monte-Carlo simulation

® Symmetric fusion-evaporation °°Ni+>YCr: 199Sn

® Time of Flight resolution: T ns from RF bunch
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T‘ Two possible floor implementations of ISLA

Possible vault -
implementations i
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Preliminary budget

Cost repartition by categories
| @OSEIRNIMIN
LERRIS R
(7% elw),
Dipoles 5.5
Swinger & others 0.6 I
Infrastructure 0.4 N
Yearly appropriations
Detectors 0.3
Indirect I 5 4,000
Labor 2.8 2,000

1,000

Total

1



Workgroup and web site

® 29 members
from 7 <4 | » |+ ¥ hups://groups.frib.msu.edu/group/isia

[0 H! pPhome imtra nndc Apple Mac

»

https://groups.frib.msu.edu/group/isla

¢ Q-
Amaron eBay Yahoo! weather radar News (1660)v Apple (159)v Physics (95)

MICHIGAN STATE
UNIVERSITY

‘ Web S ite m a i n Groups About Contact FRIB Home MSU Home
Home > Groups Latest Resources

communication  sw

channel TR

® Contacts:

About the Group The Sclence Equipment

About the Group

A large acceptance recoil spectrometer will be one of the most critical and often used experimental devices for the
next generation experiments with reaccelerated radicactive beams provided by the ReAl2 accelerator of the FRIB
facility. The Isochronous Spectrometer with Large Acceptance is a device aimed at fulfilling this need, combining
large momentum and angular acceptances to collect reaction products with high efficiency, and precise tagging and
identification of the selected ions via time-of-fight measurements.

® bazin@nscl.msu.edu

® mittig@nscl.msu.edu

ISLA collaboration meeting -
August 2009
DOE proposal

View All Resources

Latest Projects

Beam swinger
Detector studies
Magnet studies
View All Projects
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