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The observation of X-ray
bursts is interpreted as
thermonuclear explosions in
the atmosphere of a neutron
star in a close binary system.

As temperature and density at
the surface of the neutron star
increase, the CNO cycles
breakout into the rp process.

60000 80000

Sensitivity studies highlight the key reactions for understanding these bursts
- %1Ga(p,y)??Ge suggested as being particularlyimportant
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Astrophysical Motivation
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Effect on the X-ray burst light curve
from varyingthe ®1Ga(p,y)®’Ge
reaction rate within its associated
uncertainties.

R.H. Cyburt et al., Astrophys. J. 830, 2 (2016).
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Effect on the final abundances from
varyingthe ®1Ga(p,y)®?Gereaction
rate within its associated
uncertainties.
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Astrophysical Motivation

TABLE 19
SUMMARY OF THE MoST INFLUENTIAL NUCLEAR PROCESSES, AS COLLECTED FROM TABLEs 1-10

Reaction Models Affected
RC(a, MO o F08, K04-B2, K04-B4, K04-B5
R NTCTZ) i O K04-B1°
2Si(t, PYP e, K04-B5
RN () Lt HO F08
(T 7) S ) U K04-B5
30P(ar, P)P3S e, K04-B4
308, PYPCleeeeeeeeeeee. K04-B4,°> K04-B5°
3ICI P, Y)PAT e, K04-B1
328(ar, Y)POAL e, K04-B2
SNty P)PCU oo, S01,° K04-B5
STCU(py V)8 Z0 . FO08
9Cu(p, V)OZN e S01,° K04-B5
1Ga(p, 1)%2Ge e, F08, K04-B1, K04-B2, K04-B5, K04-B6
OSAS(P, V)00 oo, K04,> K04-B1, K04-B2,® K04-B3,® K04-B4, K04-B5, K04-B6
OBr(p, V) KT oo, K04-B7
TSRO(P, V)OS K04-B2
8271(p, V)END oo, K04-B6
84Z1(p, V)END oo, K04-B2
8INbB(p, 7)EMO e K04-B6
8SMo(p, Y)3OTC o, FO08
8Mo( 2, M¥TC o, F08, K04-B6
8TMo(p, Y)3ETC o, K04-B6
P2Ru(p, V) Rh e K04-B2, K04-B6
PRh(p, V)P, K04-B2
BAg(p, Y)7CA o, K04, K04-B2, K04-B3, K04-B7
12In(p, Y)'3S0 e K04, K04-B3
13 (p, NS0 e, K04-B3, K04-B7
1038 n(cv, p)'0Sb..oee. So1°

UNIVERSITY OF
A. Parikh, J. Jose, F. Moreno and C. Iliadis, Astrophys. J. Suppl. Ser. 178, 110 (2008). SURREY



Astrophysical Motivation

TABLE 19
SUMMARY OF THE MoST INFLUENTIAL NUCLEAR PROCESSES, AS COLLECTED FROM TABLEs 1-10

Reaction Models Affected
2C(a, N0 e F08, K04-B2, K04-B4, K04-B5
R NTCTZ) i O K04-B1°
2Si(t, PYP e, K04-B5
RN TCTI) Rt N F08
(T 7) S ) U K04-B5
30P(ar, P)P3S e, K04-B4
308, PYPCleeeeeeeeeeee. K04-B4,°> K04-B5°
3ICI P, Y)PAT e, K04-B1
328(ar, Y)POAL e, K04-B2
SNty P)PCU oo, S01,° K04-B5
STCU(py V)8 Z0 . FO08
S O/ T 2 W——— N
< 1Ga(p, 1)2GCuercoeee, F08, K04-B1, K04-B2, K04-B5, K04-B6 i
SAS(p, N ROz KO B T K01=B 2 K283, KU4-B4, K04-B5, K04-B6
OBr(p, V) KT oo, K04-B7
TSRO(P, V)OS K04-B2
8271(p, V)END oo, K04-B6
84Z1(p, V)END oo, K04-B2
8INbB(p, 7)EMO e K04-B6
8SMo(p, Y)3OTC o, FO08
8Mo( 2, M¥TC o, F08, K04-B6
8TMo(p, Y)3ETC o, K04-B6
P2Ru(p, V) Rh e K04-B2, K04-B6
PRh(p, V)P, K04-B2
BAg(p, Y)7CA o, K04, K04-B2, K04-B3, K04-B7
12In(p, Y)'3S0 e K04, K04-B3
13 (p, NS0 e, K04-B3, K04-B7
1038 n(cv, p)'0Sb..oee. So1°

UNIVERSITY OF
A. Parikh, J. Jose, F. Moreno and C. Iliadis, Astrophys. J. Suppl. Ser. 178, 110 (2008). SURREY



States of Interest in ©4Zn

Proton separation energy
in 62Ge is 2053(145) keV

- uncertainty from mass
data

Mirror energy differences
from theory

Rate expected to be
dominated by low-spin
states
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Levels of Interest

The Spectroscopic factor (C2S) is directly related to the proton
widths and, hence, the resonance strengths.

Ly
T, + Iy T,

WYy = w

~ wl'p. I, = C?*STy,

Will be extracted from the proton yields with the ADWA code
TWOFNR. Recent success for the astrophysicallyimportant 27Al-
27Sj system. V. Margerin et al., PRL 115 062701 (2015)

C?2S of mirror analog states are expected to agree within 20%

N. K. Timofeyuk, R. C. Johnson, and A. M. Mukhamedzhanov, PRL91, 232501
(2003)

N. K. Timofeyuk, P. Descouvemont, and R. C. Johnson, Eur. Phys. J. A 27, 269
(2006).

UNIVERSITY OF

SURREY



ISS — ISOLDE Solenoidal Spectrometer

Beam
and

* 4T superconducting solenoid.

* Obtained as MRI magnet
from Brisbane.

e Arrived @ CERN in April 2016.

e Dedicated to transfer
reactions with HIE-ISOLDE.

 New Si array designed and
under COﬂStFUCtIOﬂ (ready after LS2).

* First experiments with ANL
array.



Experimental Details

d(®'zn,p)*’zn, 7.5 MeV/u, 2.5 T
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10° < B¢y <30° => protons emitted at backward lab angles
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Beam composition

7.5 MeV/u ®1Zn beam of minimum intensity 4 x 10° pps

Ga contamination to be suppressed with RILIS ionisation of Zn

Stable ®'Ni contaminant highlightedin TAC meeting, known spectrum. See below.
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Summary of Beam Time Request

To study the ¢1Zn(d,p)®%Zn reaction for the first time as a probe of the key rp
process reaction, ®'Ga(p,y)%?Ge.

Obtained spectroscopicfactors will be used to determine the properties of
proton-unbound levelsin ®2Ge, therefore, placingthe first ever constraintson the
key 6'Ga(p,y)®?Ge reaction in X-ray burst environments.

Complementary to the two previously approved proposalsfor the ISOL Solenoid
Spectrometer.

We request a total of 21 shifts with a 457.5-MeV 'Zn beam (7.5
MeV/u) at a minimum intensity of 4 x 10° pps in order to perform the
experiment.
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Timeline of ISS events

2017 -
Apr. May Jun. Jul. Aug. Sep. Oct. | Nov. | Dec. Jan. | Feb | Mar.
Delive Design and construction of Si array -->

< 2016 2

Energize

Move to
ISOLDE

| Mar. | Apr. | May Jun. Ju. | Aug. [ Sep. | Oct. | Nov.
. . ) array --> HIE-ISOLDE campaign

* First experiments in

2018, before LS2.

< 2017 2

e Delivery of stable

beams at end of oup

20177 LIl




HELIOS @ ANL

L
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J. C. Lighthall et al. NIMA 622 (2010) 97 D.K. Sharp etal, Phys.Rev.C 87 014312 (2013)



