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N2 6N (or 
other gas)
Gas cabinet 
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Full range / 
interlock / 
control

Tamb RH

T
6

T
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Concept P&ID

DC/RF 
electrical 
feed- through

Tube
• DN400CF: d=0.40m, L=3d=1.20m, 3L=3.60m
• DN450CF: d=0.45m, L=1.35m, 3L=4.05m
• Material 304L or 441 with HTT 
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L/2 L/2L=3d L

≈10cm
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CDA/XCDA

Fa
st

 &
 s

lo
w

 v
en

t

Lab-Air

Welded 
feedthroughs?
(to avoid 
ports/pockets)

P-regulator

UHV All-metal seals bakeable (e.g. Swagelock Stainless 

Steel Bellows Sealed Valve, or ALD series?)

p
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BA
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Partly heated/evacuated lines?

Dry air Wet air

CDA

Humidifier 
(artificial lab - air)

Flush

H
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sh

HiPace63 DN63CF

VAT1 DN63CF
(with position indicator)

Isolation valve

• Section heaters not shown
• No active cooling foreseen !?

Partly heated/evacuates lines?

Camera

Option to squeeze in 
orifice plate 

DN40, zero length

DN40

¼ in

¼ in

DN40p

p

When tube is to be 
isolated, the line 
pressure must be 
reduced to <<1atm to 
limit valve leakage 
(depending on valve). 
Hence monitor line 
pressure?

Preferably the test-tube is so leak tight (i.c.w. HTT), that final total pressure 
is determined by water outgassing/H2 (and not by valve leaks etc). 

CF63

Gas introduction

Pressure measurement

Plasma

Pumping



Reduced test tube configuration to drastically cut back on HW costs (02-04-2025)
• Introduce zero length viewports & electrode feedthroughs  
• Reduce tube diameter 400mm→300mm
• One electrode section (extent plasma tested by varying the tube length)
• Inner diameter d=0.3m, section length (L=3d=0.9m)  2L=6d=1.8m, 4L=3.6m
• Tube sections separately bakeable
• With preferred option we can realize tube length 2L and 4L with symmetric plasma (thus test extent plasma)

2L=6d

Preferred option

2L

EF1                     TS1                                               ES                       TS2                      PS  EF2
(TG                       TL                                                  TE                       TS                    TP                  TV)

Tube sections/components
EF1 End Flange 1 (TG Gas flange)
TS1 Tube section 1 (TL Long tube)
ES Electrode section (TE Electrode section )
TS2 Tube section 2 (TS Short tube)
PS Pump section (TP Pump tube)
EF2 End Flange 2 (TV Viewport flange)

Options

Pump port

L

½L



•

•

•

•



•

•

•

•

•

•



•

•

•

•

•

•

•

•

•

•

•





•

•

•

•

•

•

•

•




	Template-set TNO
	Slide 1: Alternative Method for Large Vacuum Systems Bake-out
	Slide 2: Outline 
	Slide 3: TNO – Semicon Equipment groups
	Slide 4: TNO High Tech Industry
	Slide 5: TNO High Tech Industry
	Slide 6: Gravitational waves
	Slide 7: 3rd generation gravitational wave detector
	Slide 8: 3rd generation gravitational wave detector
	Slide 9: Let’s talk vacuum
	Slide 10: Einstein Telescope vacuum
	Slide 11: Einstein Telescope vacuum - Cost
	Slide 12: MacBeth Project
	Slide 13: MacBeth Project
	Slide 14: Corrugated beam-pipe
	Slide 15: Alternative method for large vacuum systems bake-out
	Slide 16: Setup design considerations
	Slide 17
	Slide 18
	Slide 19: Vacuum chamber
	Slide 20: Plasma
	Slide 21: Experimental plan
	Slide 22: Time-line
	Slide 23: Outlook and conclusion
	Slide 24


