BLM_S outgassing considerations

Chamber dimensions 
	Shell surface 

Ash 
	39 103 mm2

	Shell volume

Vsh 
	593 103 mm3

	
	

	Electrode surf

Ael 
	7.5 103 mm2

	
	

	Spacer surf

Asp 
	2.3 103 mm2

	Spacer volume

Vsp 
	11 103 mm3

	
	

	Ceramics volume
Vce
	77 103 mm3

	
	

	Total Steel Surface
A =Ash+4 Asp
	485 cm2

	Inner Free Volume
V = Vsh-4Vsp-Vce
	0.47 dm3

	Available for NEG
Ash / Atube
	390 / 280 cm2


	Steel 316LN glow discharged – 4.7MeV/u Pb53+ induced outgassing (initial)
	2 104 molecules/ion

	TiZrV (NEG 300°C) – 4.7MeV/u Pb53+ induced outgassing (initial)
	40 molecules/ion

	TiZrV (NEG 200°C) – 4.7MeV/u Pb53+ induced outgassing (initial)
	220 molecules/ion

	Steel 304L outgassing induced by 1.4MeV/u ions*
	Pb27+
	1900 molecules/ion

	
	Cr7+
	300

	
	C2+
	10

	Thermal outgassing H2 (316LN)
	4.5 10-15 mbar l/s/cm2

	H2 pressure after 20y constant outgassing+
	4.3 10-3 mbar = 2.2 1017 H2

	
	

	
	H2
	CO
	N2

	NEG max sticking probability  α
	3 10-2
	0.9
	3 10-2

	NEG Surface capacity [molec/cm2]
	
	8 1015
	1.5 1015

	NEG electron induced desorption
	2 10-4
	1 10-4
	

	NEG 194eV photon induced desorption
	3 10-6
	<2 108
	

	NEG 4.5keV photon induced desorption
	1.5 10-5
	<10-5
	

	316LN electron induced desorption**
	2 10-2
	1 10-2
	

	316LN 4.5keV photon induced desorption**
	1.5 10-3
	1 10-3
	


* The desorption rate scales very well with (dE/dx)2 of the incident particles!
** The steel desorption is calculated assuming 100 times higher rate than for the activated NEG coating
+ Outgassing of electrodes or ceramics not included
Molecular Adsorption rate of a Getter pump
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Molecular adsorption (PUMPING) speed of a getter coating for the two dominant elements assuming the tube surface is covered by NEG at 300K and 10-6 Torr
	
	H2
	CO

	M
	2
	28

	α
	3 10-2
	0.9

	dθ/dt [molec/cm2/s]
	43 1012
	345 1012

	dθ/dt [molec/s]
	12 1015
	97 1015

	dθ/dt [Torr*l/cm2/s]
	1.3 10-6
	11 10-6

	dθ/dt [Torr*l/s]
	0.38 10-3
	3 10-3


	Beam lifetime
	10h
	20s

	Nominal beam intensity
	3.2 1014p+
	3.2 1014p+

	Mean loss rate in collimators
	9 109 p+/s
	1.6 1013 p+/s

	Max MIP flux seen in BLMS @ TCS1 
	4.2 109 MIP/s/cm2
	7.4 1012 MIP/s/cm2

	Max MIP rate seen by STEEL surface of BLMS @ TCS1 
	2 1012 MIP/s
	3.6 1015 MIP/s

	Max desorption rate of STEEL surface of BLMS @ TCS1
	4 1010 H2 /s
	7.2 1013 H2 /s

	Total dose after 20y*
	6.3 1019 MIP
	

	Desorption from STEEL 20y
	1.2 1018 H2 
	

	Desorption from STEEL 20y
	8 10-2 Torr (0.11mbar)
	

	Max MIP rate seen by NEG surface of BLMS @ TCS1 
	1.2 1012 MIP/s
	2.1 1015 MIP/s

	Total dose after 20y
	3.8 1019 MIP
	

	Desorption from NEG 20y…
	7.6 1015 H2
	

	NEG CO capacity
	2.2 1018
	

	NEG H2 capacity ?
	2.2 1019?
	


* According to measurements, the desorption yield (15cm2 of Cu) is constant up to 1016 and after the dose of 1019 electrons it decreases 30 times, due to surface cleaning.
Metallic Ti is normally covered by a very thin protective layer of TiO2.
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