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11C,11B

160(9Be,1C*—7Be+a)'“C , 7Li(%Be,!'B*—"Li+a)5He

resonant particle spectroscopy technique

2p pickup to °Be and d pickup to °Be
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these strongly excited states observed in
a-decay of both nuclei should have similar

cluster structure
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* Rotational bands:

11B:

K=5/2+:7.286, 9.185, 11.265, 14.04 MeV
rotational parameter h/21=250 keV
K=3/2+:7.978, 9.274, 10.597, (12.5) MeV
rotational parameter h/21=215 keV

11CZ

K=5/2+: 6.905, 8.655, 10.679, 13.4 MeV
rotational parameter h/21=240 keV
K=3/2+: 7.500, 8.699, 10.083, (12.1) MeV
rotational parameter h/21=215 keV
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a-decay channel
dominates: a+Li
cluster structure
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Experimental details

Measurements performed at the Australian National University’s 14UD Tandem Van de
Graaff accelerator, Canberra, Australia

Beam: 70 and 55 MeV °Be intensity =3 enA

Target: Li,O,4 foil, 100 pg/cm?

Detector array: four telescopes for charged particles in a cross-like arrangement
T1:8,=17.3°®.=0°;T2:0.=17.8°P_=180°; O==7°- =28°

13:6,=28.6°D_=90°; T4:6,=29.7° D _=270°; O= =20° - =38°

Telescopes: 70um 5x5¢cm? silicon detector segmented into 4 squares, 500um 5x5¢cm?
silicon strip detector divided into 16 position-sensitive strips, 2.5 cm thick Csl detector




Charge and mass resolution from hydrogen to beryllium isotopes
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similar spectra for other
telescope combinations

peak width: 1.0-1.5 MeV
width of the °*He gs 600 keV




reaction identification: 3 detected particles of 4 in the exit reaction channel
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- 11B excitation energy spectra reconstructed from the energy and momentum of three
detected particles: peaks at 13.1, 14.4 and 17.5 MeV
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""B—a+’Li*(4.652 MeV, J™=7/2°) decay
1"B—t+5Be(gs) decay

YIRY peaks at 14.4 MeV and 17.5 MeV
e
peaks at 13.1 and 14.4
7o L% “))s
. 7Li (9Be/(x' Li (7/2 )) He . T
8 700 (R B A1 |231-1-1 2+241
7Li (9Be, t Be) He — T3 ~ F 12d4113+114422122342244 | B E . PrEHTCovE ﬁggls +beam_70 MeV]|
160 PUPTUPR S s 1 .E.’ 40 JE ‘331.+3;~z|2+4‘41+'442‘ E §300 ? 331+33+2+441+442 E,_ =70 MeV ; g600 ; ++ ]
Y, e 1§35 Bm70 Mev L., ++ 1 fo00l f++ .
§ | Epgg=70 MeV 4 §30- ER DN ER- ¢ 3
S120 0 + EINé = | $200 - 1 §400 - ; %, ]
%100 + + ER - ER - I t 4 8300 L s %4. E
g H +H+ 182+ } ] |90 4 ] g # #% E
g 80 - HH+ ++ +H + 19 E - L + -0 200 F Jr J‘V ]
0 B H HW 3 15 + ] 100 ; M’W* 5 ] Eo, ¢ E
0 S AR T o I AR W R M
401_ + + + +++} 10;#% H++ é 50 - ¢¢¢¢ *,ﬁp‘.; E:$I ol
g +%++ t > # H ++++++++ : E » | T 0 "15| ‘ 17.5 20 22 5 25
201 4 ] Tt - 01 16 18 E,..("'B) (MeV)
}_.g’ T S S — 2 14 16 1 xc( B) (MeV) T T T ! a1 |-
0 14 16 18 1 ( B) (MeV) e | — "|700 I 121+:'122+12 +124+13 +231+1 2+241
12 ( B) (MeV) Foxc T T ] ~ E G1d411341144220422342244 7 g b +131+232+141+242 E, =55 Me‘t
Fexo " T 'EI, 50 E 331+332+d414442 | 3 3300 - 331+3r2+441+442Ebem=55 MeV E %600 :— . E
foso SRS Y D [ T ER S ;
S [ Epn™ e 1 8 40& E & r 1 w u E
I 48 450 E Y- < E400 Y ]
S200- ! e } 1| RN A" E
" - ] "é 30 E = 3 C + ] U300 — # m* B
2 - + -4 3 = E 9150 $ ] E ¢ ]
S150 ++ 1 825 + + = B + 4 200F ﬁ Wﬁ E
S - ' +++ 4 20- * + *H ++ E 100 ; #H» ++*+ ##* ] Ee W“’ E
100 ¢ +++ ++++++ ] 15 + + E ES *t 4 100F & “ ]
r ++ ++ + ¢ H ¢ ] 10 ; ﬂ+ + + 3 50 “# “‘““0# o Y T
50 - * + ﬂﬁ+ _: 5 e + + + H++ E E o | T AR N ob> ‘1|5I ‘ ‘1|7_5 20 22 5 25
Cooe Hﬁ\ ] gﬂm L tteee e 48 0 = 14 16 18 exc( 'B) (Mev)
E-‘\’ R 12 14 1 8 I Eexe ( B) (MeV)
02 14 16 13 (*'B) (Mev)
E,.("'B) (MeV. e




Relative decay strengths of the a+’Li(gs), a+’Li*(4.652 MeV, J"=7/2) and t+8Be(gs) decays
for the 14.4 MeV state in 1'B:

— all angular range for 1'B*(14.4 MeV) c. m. scattering angle 6*
— 10°< 6" =< 40° (this range is covered in all three decay channels)
— three intervals: 10°< 8* < 20°, 20°< 8" < 30°, 30°< 8* <40°

data corrected for detection efficiency, analysis excludes events for which kinematics allow
decay via two different decay channels (all events included only once), analyzed data for
both beam energies
Result: N(a+’Li(gs)) / N(a+’Li*(4.652 MeV, J™=7/2")) = 4.90 + 0.75

N(a+’Li*(4.652 MeV, J™=7/27)) / N(t+8Be(gs)) = 5.15 £ 0.75

11B* decay thresholds (MeV):
a+’Li(gs) t+20a t+8Be(gs) p+1°Be n+1°B o+’Li*(4.652 MeV, J"=7/2)
8.664 11.131 11.223 11.228 11.454 13.316

if the 14.4 MeV state decays only into these three channels: 80.5% into a+’Li(gs), 16.3% into
a+’Li*(4.652 MeV, J"=7/2") and 3.2% into t+2Be(gs)

spin and parity of the 14.4 MeV state unknown
it has been claimed that at this excitation is J7=5/2*, T=3/2 state and that its isospin is mixed
additional measurements are planned for the near future




