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W.	Rapp	et	al. 2006	ApJ 653 474

• mainly	photon-induced	reactions	(and	reverse)

(g,n),	(g,p),	(g,a)
(n,g),	(p,g),	(a,g)
(p,n),(n,p),	…

Modeling	the	g process
§ large	database	of	nuclear	cross	sections
§ mainly	for	radioactive	nuclei
§ rely	on	theoretical	calculations
§ large	(unknown)	uncertainties
Ø experimental	data	is	needed



3Christoph	Langer	– Goethe	University	Frankfurt	a.	M.

Typical	problems	with	direct	measurements

Single	pass	experiment
good	separation	required	

Only	1	in	1012 fuses,	the	rest	is	lost

Multi	pass	experiment
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beam	energy:				3	- 500	MeV/u	
ΔE/E:																			10-4
frequency:										500	kHz	- 1	MHz	
stored	ions:								106 - 108
target	density:	 1013-14 atoms/cm2

vacuum: 10-11mbar

ESR

The	Experimental	Storage	Ring
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ESR

gas jet

particle
detectors

• injection	of	ions	@	100	MeV/u
ü fully	stripped	ions

• deceleration	&	e--cooling	of	the	beam
ü E	<	10	MeV/u

• activate	gas	target		[daq start]

• beam	intensity	drops	over	time			re
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injection	&	preparation
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measurement reset	&	refill

ESR	cycle	time:	~50	sec

~10	sec

~106 stored	Xenon	ions



7Christoph	Langer	– Goethe	University	Frankfurt	a.	M.

injection	&	preparation
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Evolution	of	this	method	…

2008

Pilot	experiment
96Ru(p,	𝛾)97Rh
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Evolution	of	this	method	…

2008

Pilot	experiment
96Ru(p,	𝛾)97Rh

124Xe(p,	𝛾)125Cs
in	the	Gamow	window

2014
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Gamow
window

TALYS	code:		theory cross section

7	MeV/u

50
	m

m 16	x	16	
strips
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inside	dipole

beam	windowDSSSDs

E	O	B	!!
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Evolution	of	this	method	…

2008

Pilot	experiment
96Ru(p,	𝛾)97Rh

124Xe(p,	𝛾)125Cs
in	the	Gamow	window

2014 2016
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Preparations:  bring detector to ring vacuum 
• goal:               10-11 mbar

• achieved:       5 x 10-10 mbar
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2018	- 2019

Evolution	of	this	method	…

2008

Pilot	experiment
96Ru(p,	𝛾)97Rh

124Xe(p,	𝛾)125Cs
in	the	Gamow	window

2014 2016

Beamtime at	GSI
Cryring
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Beam energies down to 300 keV/u possible
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124Xe(p,	𝛾)125Cs
in	the	Gamow	window

2018	- 20192008 2014 2016

Beamtime at	GSI
Cryring
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www.exp-astro.de/nucar
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