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Novae SNII
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L. Novae Seed
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Isotopic abundances

(511 keV from 8F)

(a few hours)

— not sensitive to interstellar absorption
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In the past:

Be:

22Na:

26A]:

Next with INTEGRAL.:

Be
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~ a few novae
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8F : 511 keV line prediction

ONe nova 1.25 My @ 1 kpc 18F (T, = 2h) B+ emitter

1/2

1275 keV

F(phot/cm?/s/ ke

WD

Nova

Uncertainty on the y-ray flux




8F: 511 keV line observation

511 keV line light-curve
— short-time emission
— before visual detection

00 (0.8M,— —. 1.16M,—— —-)

ONe {1.15M,—, 1.25M_..}

0.001 e, 511 keV line Nal
— upper limits
E Ge
3 13N + I8F — upper limit for cumulative emission

hn

— compatible with models

Fip

SPI 3c detectability
distance (kpc)
10h integration at the emission maximum

CO 08 M, 0.7 0.4
CO 1.15M, 2.4 7X0
ONe 1.15 M, 3.7 3.0

ONe 1.25 M, 4.3 3.0




Energy range 15 keV - 10 MeV

Angular resolution 12’
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Energy range

Angular resolution 2° FWHM
Field Of View 16°

HEAO 3

1074 \/

OSSE

— 10t 5" 2
To=10%s", -

" COMPTEL ~
T o= 10%s \\
N

1073

any source in the inner Galaxy
after a two year mission

. | (]
Tw':. 410%s, m=28m

30 narrow line sensitivity [photons.cm?®s™]

A, =500em? @ =1.1;h=7cm; | =0.95 4 background classes

- achleved sensitivity , —— ="~ —— _ 7

SPI

Mask

20 keV — 8 MeV

BGeO
active

shielding

19 Ge
detectors
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Cooling



Nucleosynthesis of '°F (T,,, = 110 min)

. Explosive hydrogen burning

« Seed nucleus:

- Hydrodynamical calculations

|

- Main nuclear uncertainty:
— uncertainty on y-ray flux

« Other nuclear uncertainties:




F(p,a)'>0O current status

(d,p) (P,p) + (p,ar)

indirect direct

UnGerainties

. Total widths
. Interferences
« Missing levels

........................................................................................................................
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Interferences effect / experimental method

38 keV /665 keV [T, =43 keV
38 keV /665 keV (T, =215 ke¥

. 38 keV /665 keV [T, = 8.6 keV
' .. 38 keV /665 keV (T, = 2.15 keV
38 ke¥ /665 keV T, = 0.86 keV

. Interference effect in the Gamow peak  Direct measurement at higher energies
« low intensity '8F beam

« R-matrix analysis




18F(p,a)'”O nuclear uncertainties

[ 38kev/665keV|
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For T > 100 MK, uncertainty of three order of magnitude




LEDA 1 LEDA 2

. LEDA1: solid angle
. LEDAZ2: coincidence efficiency (30%)

18F

v

LEDA 2

<“—>

arb. units

Al

CH2 l

(Louvain LN + Edinburg)

/

PRI TR PRI TR S S SR T I
0 20 40 60 80 100 120 140 _ 16Q 180
005 (deg)

CH, = 70 pg/cm?
— covered c.m. energy range / counting rate

« silicon multistrip detectors
. sector with Al (95, 500, 670 pg/cm?)
. energy resolution E. .. =665, 485,400 keV
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18F beam production at LLN

Production of 8F (T,, = 110 min) :

CYCLONE COM-LINE
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18F beam characteristics

nominal
beam

arb. units

Measurement at O degree

Degradei—> 95 pg/cm?

500 ug/cm2

beam energy profile

5500 3000
PIPS [channel]

80 contamination:

1650 1700 1750 — 180 / 18F < 1%
ADC channel




'8F + p: a — °O coincidences  resonance

rrp— | Coincidences LEDA1 x LEDA2

LEDA 2[ke'].

E., =665 keV — 4150 events
ECm =700 keV — 1450 events
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Experiment v.s. Simulations

L2: E1 x E2

14000
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Good agreement for (E,xE,), (E,x0,), (E,x0,)

10 12 14 16
strip (LEDA2)




8F + p: a - ™0 coincidences resonance

L1xL2: E1 x E2

[ RCTZETEZ )

3 [E vty Entries 189
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Mean y 5782
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Absolute cross-section (1)

Differential cross-section Normalization
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30

. '1;3;..(13':_'_120)
E.m =700 keV .
6000 8000 égﬂeﬂrﬂgy [ke1\2/]000
60 70 80 90 100 M0 120 130 140
Bc.m. (deg) 18F + 12C
|=0
E. =700keV — o=100mb
E_ =665keV — oc=400 mb
Absolute. Ez: =485 keV — oc=1mb
cross-section E_ =400keV — c=0.3mb




Absolute cross-section (2): '*O(p,a)'™N

180(p,a)™N data

(without degrader)

914000
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“Same” kinematics than for ®F(p,a)'O

Differential cross-section

do/dQ = 16.5 +- 0.5 mb/sr

do/dQ = 19.8 +- 2.3 mb/sr

16%

10%



Comparison with existing data

RESULTS

—

. Bardayan et al. 20011, 2002
- present data '

| | | i | | | | i | | | | i | | | 1 i 1 | 1 | i | 1 | 1
0.4 0.5 0.6 0.7 0.8 09
E.r (MeV)

— very good agreement with previous experimental data resonance
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“Ne spectroscopy

“Ne(p,p’)'®Ne* — a + 50

Excitation
EnergiesiMeV)

261 comparison analoqg states
i ""‘"-—-;______‘_‘ 7614 A . . p19 g
55 missing ""Ne levels

.40 151

new levels
spin / parity

Louvain-la-Neuve
E("®Ne) = 171 MeV




“Direct” measurement of S-factor

at 8, 38
and 659 keV.

Important effect
between 100 and
300 keV ( )
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. Ec.m. (MGV)

— Trojan Horse Method for

— Similar to a (d,n) transfer reaction but and detected
( ) : tTwo LEDA and a AE gas detector.

— Direct measurement of the




— hope to make the first positive detection

18|:(p,a)150
— interferences between 3/2+ resonances

direct measurement
— good agreement of the S-factor on top of the 665 keV resonance
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