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A3. Possibility of Altering the Decay Rate of a Radio-
active Substance. EMiLIO SEGRE, University of California,
Berkeley,—The radioactive decayv constant of a substance
decaying by orbital electron capture is proportional to
[¢0)] of the electrons. In the caseof a light element like

Be' it may be possible to alter this gua.ntlty by an appre-
ciable amount by putting the Be in different chemical

compounds. We would then have a slight change of the
radicactive half-life of the Be in different compounds. The
magnitude of the effect may be in the neighborhood of one
percent, but it is practically impossible to give a guantita-
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H.W. Johlige et al. Phys. Rev.C 2, 1616(1970)
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M. Jaeger et. al. Phys. Rev. C 54, 423(1996).
E.B. Norman et. al., Phys.Lett. B519, 15(2001).
A. Ray et. al., Phys. Lett. B 531, 187(2002).

@ Boron niteride
H@®1 Graphite
@ Tantalum

@ Gold

Host material

@ Aluminum

—@— Lithium fluorids

52.5I — I53.OI — I53.5I
Half-life (days)

54.0

Difference ~0.3%
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® L. Liu etal.Earth and Planetary Sc. Lett. 180, 163(2000)
© Hensley et al. Science 181, 1164(1973)
0 Gogarty et al. Naval Research Tec. Pep. 7(1963).
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C60 is destroyed by the impact
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’Be nuclides are produced uniformly in Be metal by bremsstrauhlung

Bremsstrauhlung
(high energy gamma-ray up tp 50 MeV)

Irradiation System QBE( - n) T“YBE WY 1100 °C 1 hour
electrons(LNS) ¢ Sheepmamer f uuartinﬁz:g point :1170°C)
50 MeV 100uA ! |
Beamiine . [SESEE—— ' Electric Oven Recover Lattice Defect
Core-monitor \ l ( Sample
V=== Be Metal
! HCI —_— Disk
N ;__.z (’Be)

; 8
Linear Accelerator Tohoku Univ.
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measurements: 6hours 21480 sec (live time)+ 120 sec (sample change)
dead time: about 15sec — 8 sec (~0.04%), this does not influence
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T=203K | gt

T(1/2)=52.650.04 days
A

?BE@CGD left HI
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Ml_ —@ | Be metal crystal(7Be)

1
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. 2
) *
T(1/2=52,47 -0[04 days (172 3 R
T \ +@+ Be metal crystal
Significant difference~ 1.5%, _ © Boron nierde
gy @ Graphite
1 1 | 1 L L 1 )

53 ] 0 5: g —@- Tantalum
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Half-life (days) © S

—@— Lithium fluoride
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Half-life (days)
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Calculation was done for the 962 Be sites

- 1.204%10"
- 4.668%10°
- 1.807%10'
- 6.746+10"

- 0.000 (eV)

(Dcenter of C60
@under single bond
(Bunder 5-memnered ring

@under 6-membered ring
®under double bond
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% % RUETOEFEZEEDEZR (at T=0)

‘e B
_—
electron density [total energy

potential (e /A%) difference (eV) potential coefficients (eV/A2)

minimum of Be atom Qiy, Q5 bir, bi Cins Ci
Cgo center (FR&TE) 36.016 0.0 (most stable) 0.545, 0.545 0.545, 0.545 0.545, 0.545

E———

under 6-membered ring an.332 0.142 1.773. 1.657 1.081, 1.074 3.752, 3.377
under S-membered ring 35.287 0.063 1.801, 1.982 1.836, 1.689 6.740, 2.365
under single bond 35.243 0.093 1.195, 0.843 1.921. 1.921 6.431, 8.765
Be atom 35954 11.6% || Correspond to experimental value 1.5% [~
Be metal 35423 v |— — — —

(g center > Be atom > Be metal > other sites inside Cgg.
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TOHOKL (at T=293)

Calculation include Boltzmann distribution of the nuclear position r
T=0K T=293K
Center of C60  36.016(e /A%  35.899 (e-/ A%)«— Diff: 0.33% to Be metal (1)

T=5K T=293K
Experimental  52.47%0.04 days 52.65 days <«—Diff: 0.34% to Be metal (£5&)
Half-life

Average electron density at Be nucleus
(Dcenter of C60  GHRIERFFEIARLVAN, . L)
@under single bond

@under 5-memnered ring (L= EZED)

@under 6-membered ring

E;ATIlX
Ratchet motion

— 1. 204x10"
- 4.668+10°
- 1.80710'
~ 6.746%10"

- 0.000 (eV)
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“Decay rate of 'Be speed up inside C60 and C70”

'‘Be@C60 T=293K T ,,,=52.65 days

1.5% speed up
record value
Larger electron density at C60 center bring shorterfhalf-life in EC decay

A

\/
Be Metal (7Be) T 112 =53.25 days

T(1/2)= 53.3 days in Table of Isotopes

Half-life of neutral 'Be!!




