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1 The Cosmological Lithium Problem
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The Big Bang Nucleosinthesys (BBN) =
successfully predicts the abundances

of primordial elements such as *He, Eﬁ
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D and "He £
A serious discrepancy (factor 2-4)

between the predicted abundance z

of °Li and the value inferred by
measurements
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W The Cosmological Lithium Problem
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In the BBN 95% of the primordial “Li The abundance of “Li is essentially
is produced by the electron capture > determined by the production and
decay of "Be destruction of “Be

l |

A higher destruction rate of "Be can solve or at least partially explain the CLiP

"Be can be destroyed via:
n+ 'Be->p+ 'Li Q= 1.644 MeV (~ 95%)

n+ 'Be - a+a Q =16.6 MeV (~ 2.5%)
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Only one direct measurement (Koehler at al., 1988,
0.025 eV-13.5 keV)

7Be(n, p)
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Only one direct measurement (P. Bassi et al., 1963),
at thermal energy.

"Be (n,a)
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(@l o ¢ _ The second experimental area (EAR2) at n_TOF
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Intrinsic difficulty of the measurement

e

*%

low cross section

extremely high specific activity of "Be (13 GBg/pg) T
available in very small amounts a - R i
short half-life: 53.3 d

/ / J/
0’0 0’0 0’0

EAR2 allows to perform a measurement of this two
reactions in the range of BBN interest (20-200 keV)

< very high instantaneus neutron flux: 107- 108 n/cm?/s

% wide energy range: from thermal energy up to 100 MeV Two different measurements at n_TOF
¢ good energy resolution

+* low repetition rate: 0.8 Hz n+ ‘Be - a+ a — Coincidences tecnique (2015)

n+ 'Be - p+ ’Li - Telescope tecnique (2016)
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@ o 7Be(n @ cross section measurement

Silicon detectors directly inserted in the beam (3 x 3 cm? active area, 140 um thickness)

Electrodeposited sample on
5um thick Al foil

"Be sample # 2 [ ]
pet#3 [T

Droplet sample on 0.6 um thick
polyethylene foil

RPN s C—
"Be sample # 1 [ A

pet#1 [

Time window of + 100 ns for a-a coincidences
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@ o= Be(m ) cross section measurement
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W "Be(n,a) cross section measurement

3  E - Droplet target
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technique had no visible effect on the 210 =
detection efficiency and the background 8 -
3 ] $
5107
510° - o
10° T 1 1 * 1 | 1 T 1
- % L ﬁ R T Y A
8 12 16 20 24 28 32 36 40 44 48

Days (after separation)

10
L. Damone, The Xll Torino workshop and IV CSFK Astromineralogy workshop, Budapest 1-5 August 2016




INFN

nTOF

= % G200 FiAug2),10:34PM  daq
nTOF tl:ll',pl.\',' EAR1 (BETA V 1.3) EN/STI/ECE 3 %
by opn
~ Main infarmation  signal viewer 7]
Rum Num: 203118 |
ATOF EARZ 3.400
Events in File: 3,200
| e 5308 ' 3,000
| Evert Number: s308 2.800 i
- - Il
| SELECT ALL. | CLEAR SELECTYON 2,600 II 'II
Detectar List | | L L
oz First Signa
i 3
o b 2,200
|g 78EA_)
(=) TBEA_2 2,000
i) THEA_3
B B 1800
=
> 1,600
-
E 1.400
@
E 1,200
g 1,000
800
600
400
200
0
-200
-400
-600
10,787 10,788 10,789 10,790 10,791 10,792 10,793 10,794 10,795 10,796 10,797 10,798 10,799 10,800
Time (ps)
| 7BEA 1 — TBEA_2'
| [T T .
Signal infermatien and Mmmt :
( o il arwdods | Next|20000.40000>> | | Shaw Markers | | Show roiets | | Scauer plot | 30000 nange[Ime S1UTAYIRs) Anaiuds SIAT AN iy |
1
EOES -
11

L. Damone, The Xll Torino workshop and IV CSFK Astromineralogy workshop, Budapest 1-5 August 2016



i "Be(n, ) cross section measurement
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| Bassietal (1963) @
Wagoner (1967) =
10" F Hou et al. (2015)
n_TOF data
partial DRC calc
total DRCcalc ===== |
ENDF/B-VII.1
total cross section
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1/v behaviour of the “Be(n, ) “He reaction cross — section
Good agreement with the only previous measurement (@0.025 eV)
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n+ ’Li-oa+t

v

Neutron beam y
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n + 7Be—>p+ "Li
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W "Be(n,p) cross section measurement
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High purity sample needed.
PSI+ ISOLDE

\_

1 GBq activity sample required

s 20 MBgq (16/04) due to issues of
the ISOLDE beamline

% 1.1 GBq (14/05)

CNMO M11 type container used for
the shipment from PSI to CERN
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1 7Be(n,p) cross section measurement
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The energy-dependent "Be(n, ) *“He and "Be(n, p) ’Li cross section has

been measured for the first time over a wide neutron energy range in the high

flux experimental area (EAR2) at n;TOF
Com@ences of two a partlcles comlng ”."73%(11 a) #He reaction have

-

)r the first time above 0. 025 eV

.

Preliminary results from the 7Be(n, p) 7Li‘cross section measurement
performed with a low activity sample are éxtremely encouraging, already
proving that a final answer on the role of this reaction in BBN can be providing

in the ongoing experiment
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