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| “2e "UCRL«10836
-' visible region. The iuciteA window had a tranapar%nt coating of ~ 30 pg/ cmz
'_ of DPS. Light from the gas scintillator was channeled through a l%;oﬁow _
| aluminized elbow into an RCA 7046 photomultiﬁlier. Energy calibrations of
the gas scintillator were obtained at 0,8 MeV by uging the thermal-neutron= |

capﬁ.uro reaction (eee Fig. 3b). at 1.9 MeV by using the triton-recoil peak
241

iteelf. and at 5.47 MeV by ustng an Am alpha aource. which could be inserted

%

_. into different parte of the Heslgaq.j' The light owtput was found to be linear

.. with energy loes in the gas, and to vary ‘only ‘5% over the volume of the counter.

" A beam of negatively charged particles was extracted from the Lawrence

| Radxation Laboratory 8 184-in. eynchrocyclotron. This beam was focuaed and .

- momantmn-analyzed 8o that the parttcleo incident on the He target had a

| momentum of 1110 &2 MaV/ c. A fagt coinotdenco_ (;3“) be,twgre}et\ the ttme -of-ﬂight.

: counters, Bl and B2, identified tho_:muoxx_~component of the beam (sae Fig. -_me |
A‘ato;v)ped muo;n (S“) was alectronically {dentified by a prompt ooinci'dence' of
. | BP» and the H@?’ counter, with no sigtial from the cup counter (No. 5), i.e.,

’S“ = BM He 5. Dolafed j:ulsoe from the He counter, occurring in the interval
0.2 ¢to 6 4 peec after S triggered the coincidence circuit T.R. and were then
" sorted on the basis of pnlae height aud timing. Counters 3 and 5 which sut‘rounded
- the gas were used to detect p—~e docayh (detection offioioncy 86%). o,nd ' |

| any T. R. event that wag asaociated with a pulae in counters 3 or 5 was vetoed.” ,

True 'I'. R. events (1. 9-MeV) had a range of only 1. 5 mm in the gas and were |

- not vetoed. Thua. a T.R. ovent wag of the type T. R. = S followed by a dslayed
He 35, Such evants opened a linear gate and allowed the helium pulao hetght to be-
moasured ona pulao-height analyzer. Decay olectrons from p=eetv +v wero | |
‘:detected by the circuit u.-e. which looked at delayed events in counters 3 and 5 |

“occurring. 2.0 ne to 11 Mo after a otoppod B . The time dimtributiono of p-e eventa and of

i TeRe evonte were meaoured and found to follow the expected 2. Zo-psec lifetime

to wzthin 4%. During one part of the experlment. e logic requirement o -f.
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(n-e logic) was applied which cancelled any apparent T.R. events if a p-c
event was seen for the same stopped muon (the p can only die once); This
technique could cut down randoms in T. R. by 86%.

Data were taken in four main rung, in which the experimental conditionsa
we‘re variod to check for systematic errors. In addition, runs were made
without the veto requirement from counter 5. This made it possible to see

-

breakup events

p,'+’H_63 “pi+ntnt v
-~ d+n+ Ve .
which might otherwise have been vetoed if the proton or deuteron had gufficieat

3

range to hit counter 5, Data of this type were taken with He”, and later with

He4 in the target, and may yield total capture rates in H'e3_ and Ho“. Thesoe runs

4 and p.+

aleo gave some insight into background problems. Runs with p” in He

in He3 under normal operating conditions gave further insight into the back-

grounds, Table I liata.the conditione under which the various runs were taken.
The pulse-height spectrum for Run A at high gao pressure (445 poig) io

plotted in Fig.v 3a. The sharply ricing ba;kgrouxid at low energy is from p-to-e

decays in which the electrons missed the veto counters. The shape of this

"electron tail' was established from the runs on p+ Hes and mo He4. Fiéure 3b

| shows the energy spectrum for the run-at reduced gas preaaﬁre (245 psig). At

this pressure, electrons lose less 'energy in the gase, and thus there is a better

separation between the 1.9-MeéV T. R. peak and the electron tail. Only ~ 1/2%

of the area of the triton gaussian {2 involved in the region of overlap, as compared

with 4% in Run A. Random background accounte for an area of lo;as than 1% in

the energy region covered by the 1.9 MeV triton peak. Random events were

known to an accuracy of 10% and thus cohtributed no significant error to the

final result. The background which remains is due to muon capture resulting

in many-body final states. This breakup background contributes 10 4% to the

area under the triton peak and represents the largest uncertainty in this experiment.
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For the present report, was assumed that the breakup bé.ckground varies
linearly with energy. This background was extrapolated into the triton-peak
region by fitting the data above the peak with a straight line. In Runs A and
B we removed the "electron tail" by aubtracting the appropriately normalized
B Ho4 opectra from the p He3 spectra. The low-presgure and the p-e logic
runs had no accompanying p~ He data, and the background contributions were
determined By curve fitting. Tl;e energy specti‘at from these ruim were fitted
by an IBM 7090 using a program which assumaed that the triton. peak and the
"alectron .ail" had a ganssian shape and tha{ ghe breakup background varied
linearly with energy. This computer progfam minimized the goodness-of-fit
parameter ¥ 2. and gave the fitting constants and their rms errors. We quote
a conservative error.to allow for uncertainties in the eha'pe of the breakup back-
| ground.‘ However, a more detailed investigation inte the shape of this background
is under way, and we feel that this will lead to a reduction of the erroré. B

A corréction has been made for muone signalled as stopped, which in
fact stopped in the "dead layer, " i.e., which stopped in the cu‘p coating materials,
or did not peixetrate deeply enough into the cup counter to give sufficient light
to be vetoed. This correctién was determined exper@nientany by ieplacix?g the’
He3 with an équivalant stopping thickness of xenon. The number of muons stopped
in the low-Z materials of the dead layer waa'recognized by M - e decays with a
long lifetime. Stops in Xe show a very short p -~ e lifetime (90 nsec), which
may be separated out by a time analyaio._ “This correction to the measured
number of etopped muons is 3.1%0.9% at 445 paig, and 7.0x2.0% at 245 psig.
The number of triton recoils are corrected for an edge effect in which the triton
hits the counter walls, 1.1#0.3% at 445 poig and 2.1 0.5% at 245 psig. The
l'I’. R. events must alao be mult'ipued by= 1.17540.007 to correct for the finite

width of the time gate.
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The corrected resulta are listed in Table II. The four runs are in good
etaﬁiatical agreement, and the weighted mean {o

A = 152050 sec”t,

The rate measured by Falomkin et al. using a Hé3'di£fuéion chafhber3

(Ac = 14102140 aec'l) {e consistent with our results. On the basis of the

- Universal Fermi in&eraction.' and uging the most recent values of the He3 rma

radius obtained from electron-»gcatterii;g experiment‘s. 4 L. Wolfenstein predicted

a rate o£5
| A= 1450 sec” .

. The error in the theory is difficult to estimate, but including the uncertainties

in the tritoé it value.. the He> radius, and the magnitude of the induced pscu&o-

scaiar coupliing. it may‘be as high as 10%. ! The result of our experiment agrees

well with the prediction of the Univeroallferx‘ni Interaction. | | !

| We are pleased to acknowledge the support and interest of Professor |

Emilio Segrd, the advice cl:f Profeasor Nor;fnan E. Booth, and the sustained ’

effort of the targst group~-in particular Messrs. Wilua‘m Pope, Richard Schafer,

‘and Raymond Fuzeéy.' who engiﬁeered and tested the high-pressure gas target.

The crew of the 184-in. cyclotron under Mr. James Vale maintained a steady

«

and reliable beam throughout the experiment. : ‘

-,
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Table I. Summary of the runs made during the experiment

~Désignation - ~° Purpese ' ' : Pressure . Number of
(psig) events

TuTHeY A o S 445 120090
pHed B | pcapture by HeS v 445 14000

- o _ Y - ) - : - . ~
B He3 (p-e logic) - | .- giving 1.9-MeV triton 445 . .. . 6000

- p"He® low-pressure | o S0 . 245 L 11000
T g3 - 4457 . 7000

. pcapture by 4 into all channels - . : L

b \He" . : 445 . . 2000

‘.

no Hé? breakups -
e B, Het bréaknps .
" f . Study of backgrounds L o e
T - S

p He ..
o H‘?s
pXe .. - Studyof "dead layer 100 - S

aueswea —

"L

— — Sl S e S

9€80T~THDN



Table Il Results
Run Corrected number of Corz’acéed aumber of TR _ Hé3>
triton recoils stopped muonsg Sp “c A c __
(x 10%) 103 (sechy -

A(445 paig) 1376082710 4130£40 3,33 1 520&85
B{445 psig) - 163602710 4 97}35:45 | | 3;‘_‘__29 lf‘fs’e%?s '
Low pressure 126602 370 3730280 | 3.39 1'359;%:60 _'
pﬁelﬂggi 72002530 2190220 '

15002120

-8-. .

2e80I~-TION
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FIGUREL CAPTIONS
The target assembly. -, . ooorress e e

(&) Qo?npqsigion of the beai'n._ a® measured by time-of-flight analysis

with counters over a fiight path of 18.5 ft: 60% muons, 38% electrons,

R ané;. 2% pions. (b} The same, spectrum w'nexi_the 'tMe sorter is gated

ground due mostly to the neutron absorption reaction (n + He

only on the fast _coiacid@nge. Bp,n.;'; R
. {a) Pu@mheight_@pect:um of Rum A (445 psig) showing the triton -
recoil peak, &hé "electron tail, "' and the background-due to breakup

-reactions, (b) Pulse heighﬂ: épectrum of the ).ow-preasurel,(iz‘f&?z-péig)

data. The dashed curve shows the relative amount of random back-

3-°HB+p).

in which 08 MeV is_released, o _
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