Parameter space for consideration by Oxford RaDIATE programme (‘Whiteboard’, Oxford, 20 Aug 2012)
(revised 15 Nov 2012, P. Hurh, 16 Nov 2012 T. Davenne)
	Material
	Applic-ation
	Facility  (startup) 

	Operating Conditions
	Proton beam parameters
	Samples available
(see Mat’l DB)
	Potential experiments/studies
	Correlations / analogues
	Topics of interest

	Beryllium
	Beam windows
(vacuum to air)

	LBNE (2020+)
	[bookmark: _GoBack]200°C (at ctr)
ΔT=100°C
~1 dpa
	700 kW
120 GeV
~1 Hz
	0.1-0.4 mm thick
miniBoone; 1999 NuMI Target Test; SP-0 Target SEM Windows
(Fermilab);
2 mm thick Be head sheets (CERN)
	Ion irradiation?
HiRadMat
EBSD?
TEM, APT studies
Micro-mechanics
	Zr? (Also hcp) – mechanistic insight
	Mechanical strength;
Thermal conductivity;
Fracture toughness;
Cyclic thermal stress (+stress waves)
Max operating temperature?
Changes to E,α?
Creep fatigue lifetime;
H2, He embrittlement;
Impurities
Effects on microstructure

	
	
	ESS?
(2020)
	
	5 MW
3 GeV
15 Hz
	
	
	
	

	
	Targets
	LBNE 2MW
(??)
	350°C, ΔT=200°C
~1 dpa?
	2.3 MW
120 GeV
1 Hz
	
	
	
	

	Graphite
	Targets
	LBNE


	200°C (at ctr), ΔT=100°C
1-10 dpa
	700 kW
100 GeV
~1 Hz
	BLIP (180 MeV, 0.1 dpa)
NuMI tgts;
ISIS muon tgts?
	Tomography;
Indentation;
microstructural studies
	AGR graphite
	Thermal conductivity; Integrity;
Gas production ->pores, interfaces
Swelling/voiding;
Cyclic thermal stress (waves);
Gamma-damage?
Optimum temperature?
Damage limits?

	
	
	T2K
(2008-)
	700°C, ΔT=100°C
1 dpa
	750 kW
30 GeV
0.5 Hz
	
	
	
	

	Tungsten
	Targets
	ISIS
(1980-)
	200°C, ΔT=5°C
10-20 dpa
	200 kW
0.8 GeV, 
50 Hz
	ISIS target (c.12 dpa);
W from BLIP;
Oxford?
	ISIS tungsten target for cutting & testing (SCK-CEN , Belgium)
 
	Judit shock loading tests
	Thermal conductivity;
Integrity;
Swelling;
H2/He embrittlement;
Creep/fatigue;
Differentiate failure mechanisms

	
	
	ESS
(2020)
	500°C, ΔT=150°C
10-20 dpa
	5 MW 
3 GeV
15 Hz
	
	
	
	

	
	
	Mu2e
(2020)
	1500°C
ΔT=100°C
	8 kW
8 GeV
~1 Hz
	
	
	JRJ Bennett ‘little wire’
	High-T He embrittlement?
Effects of microstructure changes?



