Pacnag HeUTpOHa B aTOM
BOAOpOAA U AHTUHEUTPUHO -
MOoAeJZIu U NPOEKTbI
3KCNepuMeHTa

n ->H+v,
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@ JKCnepuMeHTanbHaa yCTaHOBKaA

Transverse Magnetic
field B,

Quantisation field B,

E

s B, - B,
;@ = m———
O T8, %__4 \\
= _ MAC-E Filter
Lamb-Shift
Spin Filter Ar Cell Acceleration LE
Collimator DeteC:or
Quantisation field B, (B.=63.4 G)
<~ — imierideckan oHieprn SToM0 BOROPORS MEET
&\\\\&\k\\\\\\\\&\\\\\ _» HeonpeaeneHHocTb 5.7 eV

H(1S) - 83.2%. Energy = 326.5 eV
H(2S) - 10.4%. Energy = 326.5-10.2 = 316.3 eV
BR=4x10°

Mpu NOTOKE TEeNnA0BbIX HEMTPOHOB 1.4x10* n/cm? s
MOTOK aTOMOB BoAopoa gocturaet 3 st
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@ [MonapumeTp Ha JIaMb60BCKOM caBure

Lamb-Shift
Spin Filter

H(1S) 326.5 eV H(1S) 326.5 eV |
H(2S) 316.3 eV OR /

B,>B.(23)
—

>> 3 > H(2S) 316.3eV | 3> > H(1S) 5
:) ?H(lS) 4__> H(2S) 316.3 eV %— 1.609 GH
— £ Hs) T HaS ;
— £ Hus) 3 Has) £
==
Ry
N
e, U8
~
M

magnetic field B"[Gauss]

AnepTypa cyuwecTBytowmx cnmH-punabTpos 30 mm
S DEKTUBHOCTb - ?
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H Alr—>H_ Art
|

HaSs) —> N
H(2s) —>

CeyeHune nepesapsaaku U3 1S cocTosaHUS 10-18 cm?
n3 2S coctosHnga 5x10-17 cm?

Mepe3apsagka npoxoauTt 6e3 nanyyeHus

B pe3synbTaTte

H- n3 1S coctodaHunsa nmeert KuHeTuyeckyro sHepruto 309.9 eV
H- n3 2S cocrtoaHus 320.1 eV

Ansa nonydeHus 10% nepe3apsaakn Heobxoamma
0.5 m 1 mar Ar g4eunka

AnepTypa - ???
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@ MAC-E filter

Forschungszentrum Karlsruhe
HWT-TLK in der Helmholtz-Gemeinschaft

Principle of an electrostatic filter with
magnetic adiabatic collimation (MAC-E)

o B l]"n . MAC-E Filter:
4 =

e | H\ electrodes

e adiabatic guiding of p particles
along the magnetic field lines

s.c. solenoid s.c solenoid
== == ’
Tp- = detector @ large accepted solid angle
source
==
AQ = 27
J e inhomogen B-Field:
B Brax Brin adiabatic transformation
/‘f/ / e electrostatic retarding field:
k.-——-!_'_._p- / high pass filter !
adiabatic transformation E, —E
L= e AE=B_,/B... E;
I':.|:~I Scotish University Summneer School in Physics: Absolaie Meutrino Mass Measuremems Beale Bornschen, Tritiurm Laborabory Karlsruhe # 35
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@ JHepreTnyecknm puibTp N perncrpauuns

Transverse Magnetic

= field B,
Quantisation field B, - B, E, B,

—— _ A Dipole
N o Magnet B
AN g, ‘__‘\\

Collimator — e
Spin Filter Acceleration

Ar Cell

3

Detector

Peructpaumnsa H- onpegeneHHblx aHeprumn ocylwecrtenserca Csl(Tl)
OEeTEKTOPOM nocsie POKYyCUPOBOK, PuUabTpauUnm B 3N1EKTPUYECKOM NoJe,
OTK/IOHEHUU ANNONIbHbIM MarHUTOM U YCKOPEHUEM
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cup Arcell spin filter Wien filter p source
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Table 1. Spin projections ¢ in the neutron bound-/3-decay. As a convention, H moves to the right, v to the left. Fe and GT mean
Fermi and Gamov-Teller transition, respectively. W; are the populations according to the pure V-A interaction (cf. eqgs. (2)-(4) of
ref. [2]), F the total spin (with hyperfine interaction) and m g the F projection, |msmy) the Paschen-Back state, where mgs and
m; denote the e” and p spin quantum numbers (+means +1/2, i.e. spin points to the right in the magnetic quantlzatlon field
direction). The population probability W; is W; = N; /N with N; being the configuration i state population and N = Zz 1 Vi

Configuration 1 v n p e~ Transition Wi (%) F mg lmsmip)
1 — — — — Fe/GT 44.14 = 0.05 0,1 0 |+ —)
9 — - — — GT 55.24 +0.04 0,1 0 | —+)
3 - | = | = | = Fe/GT 0.622 = 0.011 1 |+ +)
4 — | = | = — Fe/GT 0.0 -1 |==)
9 — — — — Fe/GT 0.0 0,1 0 | —+)
N = | 4 _ _ aT 0.0 0,1 0 +-)

Table 2. 1’1”}(%) for various gs and gr.

Configuration gs =0 gs = 0.1 gs =0
gr =10 gr =10 gr = 0.02
1 44.14 46.44 43.40
2 55.24 53.32 55.82
3 0.622 0.238 0.780
4 0.0 0.0 0.0
W. Scott, Eur. Phys. J. A 30, 603-611 (2006)
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@ CKOpOCTb cyeTa

Munih high-flux reactor FERMII 1.4x10'4 n/cm? s

AnunHa «pacnagHoro» KaHana SR6 =9.4 m
OvameTtp = 0.143 m

Ha Bxoae B cnnH-punbTp (4.7 m oT ueHTtpa) B aneptype 0.01 m?
oXxuaaetca 3 st atoMoB Boagopoaa

[lpy MJIOTHOCTM HEUTPOHOB B «pacrnagHoM» KaHane 2.4x108 cm3

[Mpn M3MepeHnsax UCnosib3yeTca TobKOo 2S coctosaHusa 0.3 s
OnNTMMUCTUYHAsa «He3pPeKTUBHOCTL» = 10% 0.03 st

CraTuctuyeckas owmbka 10 ana gs<6x10-2 pgocturaetcd 3a 8 yacos
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