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Motivation 3

e Big Bang Nucleosynthesis (BBN) model vs. observation C oow
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Motivation 4

: 7 19—
e Production: *He(c,y)"Be /
e Destruction: neutron induced reaction — 3() 21,5 *
7Be(n, p)7Li — direct measurement up to 13.5 keV
— inverse reaction measurements — 47 209*%
= "Be(n,p;)"Li* was ignored!
: . — 07 20.2 %
Controversial points in n_TOF data (up to 325 keV) — 21 50.1 *
—— *
e 35% larger cross section at low energy. SHRLc
e Angular distribution was not measured. 19.4 *
e "Li* 4+ p; not evaluated separately. i3(2)$5
e < ov > was deduced using (p,n) data. 18.91
Objective: \Rpl
"Be(n,p1) Li* cross section using the inverse reaction data Too\ 10478 /2
= Experimental determination of I',; /T is required!
°Be + *He — « T7 255 /2
®Be Li+p
We carried out the 9Be(3He, a)®Be*(p)”Li reaction measurement
at 30 MeV to deduce the branching ratio for the resonance states
of ®Be at 18.91-20.2 MeV.




Experimental Setup 5

Telescope Magnetic Spectrometer ENMA 25ﬁmt Kapton window
e Q-M-D-M-D-M ststem b ; slit
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Pléétic Scintillator

S 4 i*,@\mt 9Be targe
SSDC \ (45 degrees)
(6 strips)

Isobutane 150 mbar

Focal Plane Chamber

X1 (1.17 m): 3xNiCr wire(15 pme),2.2 kS
X2 (1.17 m): 3xNiCr wire(15 pme),2.2 k{2
AEL, AE2: Au-W wire(25 pme)

Plastic Scintillator+2xPMT

HV:

Cathode=-800 V

Target Chamber

e SSD: 60 x 60 x 0.3 mm?

SSDA: 150 mm, 48-71°

e SSDB: 120 mm, 76-104°

e SSDC: 120 mm, 121-150°
([

30 MeV 3He beam
Telescope: 22.5°, 8 mmg X1=950 V, X2=950 V

AFE :0.15 mm?, F : 3 mm? AE1=750 V, AE2=750 V
— —




Particle Identification

the “Be(*He, a)®Be*(p)"Li reaction measurement
AE-E at the focal plane chamber (0.770 < Bp < 0.815) E-ToF at SSD
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Excitation Energy Spectrum of 8Be
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Reconstruction 8

Two-Body Kinematics
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Differential cross section in the rest frame of 8Be!

d3o o |1+~ cos 5™ dBo lab
dExd.d,) (14 2ycos0em +42)372 ~ \ dBxdad,

v = Ba/B,"




Angular Distribution 9

Fit with a series of Legendre polynomials Ex =19.15-19.25 MeV Ex =19.75-19.85 MeV
up to 3rd order 0 221
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Differential Cross Section

(a) ?Be(*He, a)®Be* (po) "Li,s reaction 250
200 + (@)
(b) ?Be(3He, a)®Be*(p1)"Li},, reaction =501 + .
T
(c) the ratio of data in (b) to the ones in (a) §100§ ;
‘s_U_; 50; . * .
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Resonance Fit Results 11
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SLBW (18.91 - 20.2 MeV) fit

Preliminary Results

Ex [MeV] | J7 I'p1 /FPO Fpl/(FPO + Fpl) %]
18.91 2= | 2.32x10°45.73x10'8 100+139
19.07 3+ 1.27x1071+£2.97x10~2 11.3+£2.6

19.235 | 37 | 1.33x107245.38%x10~3 1.34+0.5
19.4 1~ 1.69x10744+5.84x10~1 0.01£58

19.86 4+t | 2.09%x10%84+6.49x10%° 100437
20.1 2+ 1.44x1071+4.44x 1071 12.6+38.6
20.2 ot 1.92x1071+1.06x 1071 16.1+8.6

e Large pl contribution at 18.91 and 19.86 MeV
resonance states.

e Small contribution at 19.235 MeV.




Conclusions and Perspectives

The “Be(®*He, a)®Be* (p)"Li reaction measurement to deduce the ',y /Tpo
ratio for each of the resonance states of ®Be.

Succeeded in measuring the “Li* + p; events!

Large ratios were found around EFx = 18.91, 19.86 MeV.

Small ratio around the most important energy region (Ex = 19.235 MeV),
suggesting that the "Be(n, p;) Li* reaction cross section may not solve the
lithium problem.

Systematic errors.

Resonance fit should be more rigorous. Then, evaluate the reaction rate
< ov > and run the BBN calculation!

Need to improve the statistical accuracy— Additional beam time!




