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Tho halfelife of tritium wes msasured by observing
the decrease with time of the ien current from an ion chamber
containing tritiue. The meliminary value of the half-life
obtained is 10,7 © 1.0 years.
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BALF.LIFE OF TRITIUM

INTRODUCTIONS

%o have determinzd a new value far the half-life of
tritium by measuring over a period of ssveral weeks the curreat
produced in an il chepber f£illed with a mixture of hydregen and
tritium, Whils t» result cbiainsd so far is only a preliminary
one, 1t was thougit worthuhile to report it now sinde it is con~
siderably less thain previously accapted values of 20 te 30 ysars.
THE_ION GHAWBER '

Figo 1 skews the ion chamber used in the experiment.

G axd G* are the two coencentric cylinmdrical electredes, G fitting
symugly inside tho cuter well ef the Pyreox vessel and G' fitting
smgly ever the imnar Pyrex oylirder. Tha alsctredes uwere made
of 5-mil geld shoat; +the outer elecirede was 12 cm leng and the
inner ono 10 cm leng., The distanca between elecirodes was ap-
preximately 1 cm. The electredes were connscled te the tungstem
leads by means ef small nickel atripa.

The ier chamber was sealed to a vacuum system, evacuated
and baked, and tls hydregen~tritium mixture intreduced into the =
chagher by use of a Toopler pump. Then the chamber vas sealed
off at the capillary. Tho per cent tritium im the mixture wes net
known but was prcbebly abeut 60 te 70 psrcent. The final pressure

was about 250 mm of Hg.
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The curmat va. veltage curve for the iom chambsr is
givenr in Fig.2. (-ic't;ually currant is not plotted, but tha IR
drep ascress a 10,0)0-ohm standard resistance.) The slope at
saturation vas small; the par cent changs in current per velt
change in aspplicd zotential was only 0.,0007%, or a change ef
0.47 microveolts im the IR drop per veolt change. in applisd po=
tontiale Ve used tem 674~volt B battories te suﬁply the po=
tential,

EXPERIMENTAL SET-~UP;

Ths ien shamboer was mountad in a shield aa shown in
Fig. 3. The elecirical aystem was simple; the lsad to the suter
electrede was cemnaciad by shiolded cable to the pesitive side
of the veltage supply while the innsr elecirede was coanected
through a 10,000-chm standard reslstance te the negative emd ef
the veltage supply. A Type K=2 Ieads and Narthrup.potentlomtaxr
was used te@ masure the IR drep scross ths standard resistanca;
It was fousd that readings of the IR drop (which memsured abeut
00,065 volts) could be reproduced te one miersvelt.

Tho entire gseteup, éxcept fc;r the galvanonater, was
placed in a thermxstated box., The temperature variod betwecn
219C and 23°C but all measursmonts were cerrected to 220C by
use of tho empirical cerrectien described belowe

' Figo 4 vhows the meapured increass in the IR drep
across the 10,000..0hm standerd resistamce as the temparature
of the iom chamber was increased. At 22%C the imoromse was

9.1 microvelts per degree centigrads. .
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RESULTS:
~ In Fig. 5 ths common logarithm of the IR drep {in
microvelts) across the standard resistence is plettsd against
time (in doys). The values of the IR drop were corrected to
220C. The equaticn of the straight line ¢btaimsd wos calculatéd
by the mathed of liast squares te bes
log (IR drop) =7.81x1075 ¢t * 4.81252

Since tho slope of the line equals -1 /2,303, the msasured
disintegration corstant fer tritium is 1.80x10"%, Therefers,
the halfelife Th = 0.693/ ;= 3850 days '=10.5 years.

When the experimental ordinates wers cempared with tho
ordinates calculated from the above equatien it was found that
the stendard devictiom -~ was 9x10°®, which cerrespends to
slightly more thax. 1 sicrevelt in the IR drop, er about the
error in the potertiometer mossurement. Thus the precision was
very geedo
DISCUSSION:

#While the mwclsioen of the points ex the decay curve corrs-
sponds to an error of oaly ebout 1%, we cannot olain this as the
errer in the half.life, There are thres pessible sources of
errore The firat is tho doorease im voltags ef ocur potentisl
supply im the 18 days over which docay moasuromsamts were taken,

Mr. 4.N. Shopp of Group P-1 kindly measured the rate at
which the potentinl ef the battery peck we ussd drepped with time.
His b asurements, taken over a peried of six days, with a current
drain ef 10 micrc-ampsres, shewed that the vo}.tage docreased
0,064% por day. Ouring the 18 daye in which decay masurements
vers taken the chinge iR the veltage supply would have beor aboub
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1158 or 7.8 volte. From the saturation curve {Fig.2) wo see
that the IR drop ccrems tha standard resistance decrsases 0.47
glorevelis for each volt decreass in the voltage supply, so
that the error in the IR drop at tho epnd ef 18 days would be
about 3.7 miorovolis. The totel change im the IR drep for tho
18 days was 210 microvelts, so ths halfelife of 10.5 ysars we
observed wns preb:bly lew by about 28,

4 sscond sovrce of error is pessible: slew absorption of
tritiun on the electredes and gless walls of the iem chauber. 4
third agurce of eiror arises from the fact that as tritium deceys
to Hs? the prossure in the len chamber increasss and the cempeai=
tiom of the gas mixture changes. We de net believe either of
theas errers t® be veory large, but wo canmet at pregent sastimte
their mggmitude. Exporiments are now under way to slininate er
previde mens of correcting for the ahove errers. Fer the present
we foel it best ti: sllew a 108 total error, so that eur preliminary
result for the haif-life ef tritius is 10.7 7 1.0 years.
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