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STATUS OF THE MS AMMOS ~ ATOXIC TRITIUi SE?A-DECAY EXPERIMENT

J.?. Wilkarson, T.J. Scwlos, J.C. Browns, T.X. Burritt, J.S. Cohn,
J.A. Holffrioh, D.A. %napp, H.P. -lay, R.L. Martin, and R.G.H. Robartaon

Los Aluo8 Mational ~ratory
Los Alaaos, Naw 14axioo, USA

An ●xparimant to study tho bata-decay of tritium uoing ● asooua
!@ourco of fro. (unbound) atmic tritium f- carrontly undarway n the

Physios Division ●t Los Alamos. Tho us. of fro. atomia tritium●leng
with careful design of tha maasuramont sohaBc chould ●llw ● dofin-
itiva dotorainatlon for an ●loctron antinoutrino M88 -10 ●V.

Maasuramonts of tho bata-dooay spac-

trum of tritium In ● solid ●ouroa (tri-
tiatad valino) hy Lyubimov ●t ●l. 1 indioato

● non-zero ●leotron-antinoutrino na88.
Howovar, aoaplication9 inhcront h ● oo8-
P1OX tritiatad souroo rais* ooncarns about
tho validity of ITEP rasulta. An ●xporim@nt

to ●:udy tho beta-dacay of tritium uming a

qas~ous sourco of fro. (unbound) ●tonlo

tritium ia currently undarway ●t Los
Ala808. Tha us. of frao atonia tritium
should yield tho mosk unambiguous rosulta
pomsibla. W. will now dcaariba tlm wCp@r-

imont ●nd point out a faw of ita charact@r-
istica important to making an ●oourate
moasurtmont.

Tlm ●pparatum, shown in Fig. 1,
consists of thrao pxinolpal saotions: a

sourea ragion, ● pumping rcstriotion ●nd

●xtraction region, and a toroidal magnatio
●pcctromo$or. Tho bade oonoopt of th

cxpariaont is to ●oasuro tho beta-dooay
spectrum of ●n intonso qaceous ●tomio
tritium ●ouroo, m .Xtondo.l souroo lm
rquirad to raaoh ● suftioient ●ouroa
intenmity. Plaoing this souroa in ● 8trong

●xial magnetia fhld with ● plnoh ●t on.

●nd ●llows one to ●xtraot soot of tho batau
from the trithm dooays into the axtraation
raqion, Tho pumping iremtriotion ●nd ●xtrao-
tion region norvom two purpos9sI to stop

tritium molaoulao trca raaahing th ●pw-

tro8ator ●nd to foam tho batas amarging
from tho souroo ragion into tho cpootro-

motor. The toroidal ●paotromator ●nalyxaa
tho momontumof tho batas, allowing a
praciso maamramant of tho trithm ●argy

spcctrua near tho ●ndpoint.

Tlm soureo ragion oonsists of ● 4 m
long 3.8 oa diuctor hiqhly polishod ●lu-
minum tuba whioh is pumpad by lSg diffusion
pumpm looatad at both ●nda. An RF disso-
ciator produoaa tho ●tomio tritium gas

whioh ●ntors tho tuba ●t tlm midpoint

botwocn tho two Eumps. TM tuba is ooolod
to a tuparatur. of ●bout 120 Kalvin to

●inlmizo rooombination of th9 ●tomio gain,
Tha ●xpootad intagratad souroc intensity
will ba 101s - 1016 tritium ●to8s/om2of

85-908 puro ●tomio tritium,
Sapphiro ●tandotfs ●now tho ●luminum

tub. to ba th~rmally rcgulatad but ●lee-
trioally isolatad, so that th potantial of

tho tub. oan be varied up to 20 W. This im
on- of tho oritloal faaturat of tho oxpor-

immt. By biasing tho souroa tuba, ths
botaa that aooay in tho ●ouroo ragion ●rc

●oacloratadwhen they amargo into tho
●ttraction region. Mono., the bataa from
tha ●ouroa ragion oan ba diffarantiatad
from background tritium daoayt that ooour

●lsowhero h the ●ymtsm, Anothor advantage
of varying tha ●ouroa potantial h that it

is pooolblo to ●tws tho souroo voltagt
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Fig. 1. cross ●oction of expari8antal apparatus. Tho ovorall
length of the apparatus ia 16 m.

Inataad of tho s~otmmator magnotio field.

TM souractuba is ●ncleaodin ● Mg-

notlo solonoid whioh producas ● field on

the ordor of 1.9 kGvith ● anall ●xial
gradient. Tho ●lootrons ●ro aonstrainad to
spiral about tho field lines, allowing938
of th~ bataa from trithm doocys h tho

sourao region to ●ntor tho ●xtraotion
region.

TIM pumpiw rastriotion ●nd wtrac-

tlon ragton is ● difforantlal pumping 8y8-

tam whioh ●llws a windowlaas sourao whila
limiting tritium aontamlnation of tho spao-
tremator to 2.5 wCi/day. Tha aoocleratod
bata partiolac from tho .ouro@ aro foouaod
to ● collimator looatod ●t th~ objsot of

th, spaotroaator. TIM collimator limit. tho
●moptancm of the spactromctor so that no

bctam that ●merqa from or mtri)ce tho ●ourao
walls ●ntor tha bpootromtw. Tho ●xtrao-

tion ●ffioianoy has bam m~murod %0 b. 2!N

with ● 16gYb seuzoo ●nd im in good

ngraaamnt, with ray-traoing oaloulationm,
Tho domign paramtors of tho toroldal

spootromutar, ●n hprov~d version of ●n

●arlhr daaiqn by Tr8t~yakova, hava baon

demoribod praviously3. Tho raaolutlon of

tho ●pootroaotcx io dotoxsinod mainly by
sourao diamtor ●nd h oaloulatod to ba

about 30 W FWHR for 2S IW doo%rono ●nd ●

1 cmdimtor ●ouro~. A two ●xis oosino
ooil ●otiw m.agnotio hhldinq symtm sur-
round. ths rpaotrmator ●nd oanools tho

aablmt magnetic field to tho nocosmary 20

milligauss lovol. Tho dotoctor is position
and ●norgy ●anaitivm.

Undorotandingthe systcalaoharactm-

istics ●nd bahavior h critics: to obtain-

ing unambiguous rasulta. Thor. i- ● variety
of both offline ●nd onllnc diagnoat.ica to

●nsuro that w. understand our ●y-tom. Off-
lina diagnostics lnaludo ●n ●lootron gun to

study orbits, wall ●ffootm, ●nd resolution
paramctaro. Sovaral solid souroos and ●

Qasoous ~3BI& lina ●ouroa will ●lto ba usad

to ●tudy ●ystam resolution ●nd ●ttraction.

Onlina diagnoatkm ineludo ● dotmotor to

monitor total souraa ●etivityl a W la-or
to dat~rmina the molmular fraotlon of tha
●ouroo gaa, ●nd ● rcaidual gas ●nalyzar to

monitor ga8 ooapcmition.
Tha oonmtruotlon of the .Xparinontal

●pparatua h nearly aomplato. Data taking
should oo880noo within the next yaar. We
●xpoot ● count rato of 1 X8 in tht laot 100
●V balow ●ndpoint ●nd ●n ultlaata s@nai-
tivity to noutrino masn batter than 10 .V.
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