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Parameter Observable Sensitivity SM Prediction

1 for pure fermi
a B-v (recoil) correlation Tensor & Scalar terms |-1/3 for pure GT
or combination

b

CFidr 1EFin) Comparison of B+ to EC rate SV/T/A interference 0
B asymmetry for polarized Tensor, ST/VA Nucleus
A . .
nuclei Parity dependent
8 vV asymmetry (recoil) for Tensor,TA/ST/VA/SA/VT Nucleus
polarized nuclei Parity dependent
5 Thiple prodict ST/VA Interference o
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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:

» “Natural® additional kinetic energy of recoils. Kinematics focusing.
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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A) High energy (14 MeV) neutrons from a d+t NG hit a hot BeO target; °He nuclei are produced.

B) SHe atoms 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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Most Recent Results and R&D

Decay time in EBIT with 5x101° torr pressure

Trapping and bunching of
stable “He* and “He**. As

expected, the trapping time
of “He** is shorter than that
of 4He".

+ Het
—He+Fit
* Het++

—He++Fit
? M2pu2-00005 (Chopper width set to 0.80 microsec)

oooooooooooooooooooooooooooooooooooooo

Time [sec]

1.35 14
Time (sec)

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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CHAMBER

Figure 6. (Left) The MOT setup, containing a high efficiency metastable neon source, a modular
Zeeman slower, a deflection stage, and a science chamber. (Right) A schematic of the deflection and
trapping region.
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Figure 7. The source Figure 8
o :

excites Ne atoms into . Trapped 20Ne
» atoms (|~100000

the metastable state

using an rf resonator. ) Wl
The red color is of ‘o

the *P»->Ds neon &
trapping transition.

atoms)
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SHe Production

10
7

« from ad+t, 14 MeV
n generator
from d beam -

rean n flux [nfcre/sec)

| Primary Targ'et|

Made from
C/Li/Be...

°Be(n,2n)éBe
°Be(n,a)He

Expected Yields for a BeO target:
9Be(n,a)?He
SARAF (40 MeV, 2 mA): 8-10'%/sec
SPIRAL2 (40 MeV, 5 mA): 2-10'3/sec
Expected Yields for a BN target:
1B (n,a)8Li
SARAF (40 MeV, 2 mA): 2-10'2/sec
ALSO: '°0O(n.p)'®N, 23Na(n,p)23Ne. ALSO: Direct production

Hass et al., J. Phys. G: Nucl. Part. Phys., 35,
014042 (2008) Michael Hass IFMIF/ELAMAT 2016
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Spallation
Neutrons

ISOLDE Exp.
Similar possibilities 17.4.2009

With 12B(n,a)eLi
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tarpet convex f liguid lithium
U
holder flow

The Li Liquid Target (LiLiT@SAEAF
[ichael Paul et al. Hebrew Unive. Jerusalem

retractable  ouip0ing

shaft neutrons - ;’
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Counts

Quartz Container Measurement Spectrum
1e3

Energy (ke
gys(so V)

Figure 5. Gamma spectra in the detection
chamber after transport of 2*Ne. The 439.9
keV gammas are clear indications for the
detection of »*Ne.
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Yields of several light radioactive isotopes for SARAF-I and SARAF-II
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Many thanks toall my colleagues
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I. Phys. B: At Mol Ope, Phys, 37 (2004 BL5T-REB PI: 3053 4075 04432512

TOPICAL REVIEW

Physics with electrostatic rings and traps

Optical resonator — ——— | Particle resonator
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Trapping of fast ion beams using electrostatic field \_/
L
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Electrons detector

Entrance mirror

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

18 April 2016 Michael Hass IFMIF/ELAMAT 2016



Use infrastructure (Shielding, radiation protection, equipment)
from de-commissioned 14 MV Kaoffler accelerator
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Ul E. determination + position information

Thick plastic scintillator

Individual
photomultipliers
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Comparison - Error

Errors Distributions (45° & 90°)

Average error

12 14 16 18

Error lenght [mm]
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The “Standard Model” of Particle Physics
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