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Improved injection into B-field and ove

- study of MCP behavior with pulse

- improved control system (home m- improved control system (home m

erall beam transport due to

ed beams & segmented anode design

made; soon switch to GSI Control System)made; soon switch to GSI Control System)
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133Cs cooling resonances
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new & better coatednew & better coated
Penning traps 

Æ improved mass resolution
/M/ΔM = 200.000

old traps:
M/ΔM = 2.500
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integral energy spectrum 
for 124Sn recoil ions
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First recoil ion
tenergy spectrum 

with WITCH 124g,mIn

Nov. 2006

charge state distribution of 124Sn recoil ions



First run with 35Ar 

Oct. 2007

failed due to:

- >> contamination with stable 35Cl contamination with stable Cl

- > losses of 35Ar due to charge exc

> losses of 35Ar due to charge exc- > losses of 35Ar due to charge exc

- ‘secondary ions’, not created by b

(target group dealing with this)(target group dealing with this)

change in REXTRAP (improvements planned) 

change in WITCH (vacuum upgrade ongoing)change in WITCH (vacuum upgrade ongoing)

beta decays (‘Penning traps’ in spectrometer ?)



Ongoing/planned improvements
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REXTRAP
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09/2008
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New detectors

• install detector for normalizati

• develop set-up to measure cha

• tape station on top of WITCHtape station on top of WITCH

• compact beta spectrometer

• …

on between the two Penning traps

arge state distribution after beta decay
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Beam time requq

Beam         run shifts 

35A 1 635Ar 1 6

35Ar 2 15

35A 3 635Ar             3 6

Total = 27

- precision aim:  0.5% on beta-neut
that will be extrathat will be extra

the recoil ion

- systematic effects still to be addre

uest

Min. intensity

1 107/1 x 107/s

1 x 107/s

1 107/

:  test

:  data taking
1 x 107/s :  systematic effects

trino correlation coefficient a
acted from the shape ofacted from the shape of 
n energy spectrum

essed (needs data first)

N. Severijns, INTC-CERN, Febr. 11, 2008



K.U.Leuven
M. Coeck, V.Yu. Kozlov, N. Severijns,
M. Tandecki, E. Traykov, S. Van Gorp, , y , p,
F. Wauters, N.N.

Uni Münster
M. Beck, P. Frietag, C. Weinheimerec , etag, C e e e

NPI, Rez-Prague
D. Zakoucky

CERNCERN
P. Delahaye, A. Herlert, F. Wenander



β-ν correlation
1)(W θ +⇒    1   )(     

E
W θ +=⇒

  ~ith a 2    
 1

    with   
b

E
Γma

e
+

≡ 2and 1 ( )ZαΓ = −

+−≅ 2

2'
s

2
S

|C|
|C| |C|  1       Fa

⎤⎡ + 2'
T

2
T

V

|C||C|1

      
|C|

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡ +−−≅ 2
A

TT
|C|

|C||C| 1 
3
1       GTa

( i i l P i l ti d(assuming maximal P-violation and 

recoil corr. (induced form factors) ≈recoil corr. (induced form factors) 
aGT and aF independent o

~aqp ⋅
e+

nucleus
θ

    a
EEe ν

νe
θ

'
SS

C
C    C   e             +≅ Rb F

'
TT

V

CC

C

+

A

TT
C

C  C  e        +≅ RbGT

T i i f V d A i t ti )T-invariance for V- and A-interactions)

≈ 10-3 ; radiative corrections ≈ 10 -410 ;   radiative corrections 10 
of nuclear matrix elements

N. Severijns, INTC-CERN, Febr. 11, 2008



WITCH retardation spectWITCH retardation spect

cooler
trap

decay
trap

retardation
electrodes

p

High field g
Magnet (9T)

Low 
Magne

1⊥ BEkin

Magne

0

1 =
⊥

⊥

BEkinEnergy conversion

trometertrometer
e+

nucleus
θ

ost-acceleration

νe
θ

detector

field 
et (0 1T)

detector

einzellens

%111.01 TB

et (0.1T)

%1.1
90

1 ==
TB

N. Severijns, INTC-CERN, Febr. 11, 200



Other physics posOther  physics  pos

• in-trap  &  trap-assisted spe

• charge state distributionsc a ge state d st but o s

• search for heavy neutrino’s

•• …
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