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measurement of the §-v
fficient, “a”, from radioactive
i + e + v in an Electrostatic

J. D. Jackson, S. B. Treiman, and H. W. Wyld, Jr., Nucl. Phys. 4, 206 (1957).
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xample: °He beta decay
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LHC-type” physics at the low energy frontier!

8/15/2013 Michael Hass INT 2013



e Standard Model of Particles and
—orces

MontBlanc

SR "*1}»} e SR
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Also “Physics Beyond the Standard Model”
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INB’s in Traps?

on of neutrinos

lo
resolution

1 a trap

o) - Electrostatic Trap
(initialization phase)
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besnruTe or Prrsics Pususiman

TOPICAL REVIEW

Physics with electrostatic rings and traps

Jormesa. ar Prrsces B: Arosanc, Moceooar aso Ovncal Proesics

I. Phys. B: At Ml Opt. Phys. 37 (2004 BL.5T-REB

L H Andersen', € Heber? and I¥ Zajfman®?

Optical resonator
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Trapping of fast ion beams using electrostatic field

WIRED - beta decay of 6He

Particle resonator
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Entrance Pickup Beta detector Pickup Exit
mirror electrode clectrode mirror

beﬂ.l'n

Beta detector

Fig. 2 A schematic view of the EST for j3-
decay studies. The radioactive ion, like ®He,

moves with E,-4.2 keV between the
reflecting electrodes. The B electrons are
detected in position sensitive counters while
the recoiling ions, due to kinematic focusing,
are detected with very high efficiency in
either one (determined by the instantaneous
direction) of the annular MCP counters.

Apparent advantages:

» Large solid angles (for BOTH ion recoil and electrons
Field-free and “equipment-free” inner region

Simplicity, portability

Complementary to other method (different systematic errors)
Full reconstruction of event-by-event - actually measure cos(6)!
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Ideal Case

Ideal —
No losses
“point-like” bunch
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Electrons detector

Entrance mirror

me of the °Li ions will miss the MCP at its periphery
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Electrons detector

Entrance mirror

°Li ions will go though the MCP hole
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SENSILIVITY of measurement to various parametrs
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Production

from a d+t, 14 MeV
n generator
from d beam - VDG

mean n flux [nicmfsec]

Primary Target [Secondary Target |Reflector

Made from °Be(n,2n)éBe
C/Li/Be... °Be(n,a)He

Hass et al., J. Phys. G: Nucl. Part. Phys., Expected gl';el(ds i;gltla BeO target:
014042 (2008) e(n,a)°fe

SARAF (40 MeV, 2 mA): 8-10'2/sec
SPIRAL2 (40 MeV, 5 mA): 2-10'3/sec

Expected Yields for a BN target:
1B (n,0)8Li
SARAF (40 MeV, 2 mA): 2-1012/sec
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1.4 GeVp I

ation
Ne J fUJ_ ns
ISOLDE Exp.
Similar possibilities 17.4.2009
With 1B(n,o)Li
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5 MeV 10-50 pA

Micro
L ERIRES

D. Petrich et al., “A neutron production
target for FRANZ”, (2009)
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MV VDG ...

o Fast
neutrons
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Figure 3.20: Unfolded spectrum of LiFTiT by using MCUNED (left) and
Liquid Scintillator (right) initial guess spectra.
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an energy

0 MeV
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WIRED

dinstitute Radioactive Electrostatic Pevice
Experimental scheme
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A) High energy (14 MeV) neutrons from a d+t NG hit a hot BeO target; °He nuclei are produced.
B) ®He atroms are transferred to an EBIT where they get ionized, accumulated,
and bunched and guided
C) The ion bunch is injected into the EIBT for beta-decay studies.
D) Data acquisition: signals from detectors are processed, recorded, and analyzed.
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ps at the WI

Use infrastructure (Shielding, radiation protection, equipment)
from de-commissioned 14 MV Kaoffler accelerator
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Most Recent Results and R&D

Decay time in EBIT with 5x101° torr pressure

—He+ Fit
m 7(He")=441ms
5 * Het+t
‘\ o

t(Het*)=223ms

Trapping and bunching of
stable “He* and *“He**. As
expected, the trapping time
of “He** is shorter than that

of 4He".

? M2pu2-00005 (Chopper width set to 0.80 microsec)

oooooooooooooooooooooooooooooooooooooo

Time [sec]

1.35 14
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* Bunching R&D with ‘He
« Algorithm and tests of a position-sensitive e-detector

* R&D into specialized design of Electron Beam
lon source
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and control of systematic errors

e that undergo collisions in the residual gas to test the
articular, this will allow probing any position-

n of the MCP and possible “edge detection effects” of
ound its annular hole.

nce, kinetic energy of 6He ions and resulting
d/or 6He charge state 7 or doubly ionized).

ing the bunch length arrangement with respect to the two identical
t both ends.

various cuts in the analysis such as those of the electron energy and
in the trap.

Using different strategies of analysis, from event-by-event reconstruction

of the [1[1[1 angle to the use of distributions such as the 6Li time of flight and
position distribution on the MCP’s.
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i
Ul E, determination + position information

Thick plastic scintillator

-

Individual
photomultipliers
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ector - BC-408

circular Plastic Scintillator
I BM) >99% Reflectivity
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Comparison - Error

Errors Distributions (45° & 90°)

Average error

12 14 16 18

Error lenght [mm]
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The case of 16N

8-0-16(H. P)7-H-16
EXFOR Request: 1897971, 2811-Dec-27 87:29:23

14.0 14.5

88719 125+

711685 g3t
%

Sl
6129.89 184 ps

Cross Section (harns)

.0 14.5
Incident Energy (MeU)

18N is produced simultaneously with ®He, and
with a comparable yield, in the BeO target

Theoretical work on the f—v correlation
coefficient for the forbidden 2- -> 0* transition.
DG
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ummary

e electrostatic trap concept

ribution to the f—v correlation field
taking data

e pudding is in th
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Many thanks toall my colleagres
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