January, 24th, 1997V I R - R E P - L A P - 3 3 0 0 - 1 1 0 R e p o r t : Historic of the cleanness of the lower tower prototype. December 1994- January 1997A u t h o r s : The LAPP tower groupA b s t r a c t : The lower tower prototype has been operated over 2 years at LAPP. The tower pumpingsystem, the clean air supply, the tower baking were tested as real size prototypes. A mirrorintroduction scenario has been implemented. Many parts were added or dismounted and replaced.During all these tests we were permanently concerned with the vacuum and dust cleanness of thetower vacuum chamber. We report here the results of the residual gaz analysis and of the dustparticle countings performed over the test period. Dust pollutions were measured online withparticle counters or integrated on properly exposed Si wafers or mirror samples.

1.Reception t e s t s

November 1994: A first residual gaz analysis was performed on the SDMS site˚December, 1994: The lower tower prototype arrived at LAPPBelow we report the residual gaz analyser readings in currents for Hydrogen compared t o elements 43 and 55 which are charateristic some hydrocarbon contamnent..d a t e RGAl i e u I 2 I 4 3 I 5 5 I 4 3 / I 2 I 5 5 / I 2 1 4 / 1 1 / 9 4 emult offSDMS210-10810-11510-11.4.258 / 1 2 emult offLAPP810-121.310-11910-13.16.11RGA spectrum after its baking.The result is not very satisfactory as the RGA baking was only partial.d a t e RGAT i m e I 2 I 4 3 I 5 5 I 4 3 / I 2 I 5 5 / I 2 9 / 1 2 / 9 4 emult off10˚:43710-11910-12210-13.13.003emult on11˚:37910-101.10-11310-12.11.003March, 1995: Reception of the tower clean air flow, Particle counters, pumping system control commandInstallation of valve V71, vacuum instrumentation unit,Air feeding pipe and tank wet cleaning.d a t e RGAT i m e I 2 I 4 3 I 5 5 I 4 3 / I 2 I 5 5 / I 2 1 4 / 0 3 / 9 5 emult off510-11910-12<10-13.18<.012 2 / 0 3 emult off19˚:00310-11610-121.510-12.20.05

2. Pumping system, control command and baking testsApril 3, 1995: Installation of CETEC valves on the measuring bottles.April 20 to 27: First baking at 150C: probably only partial as Hydrocarbon pollution is still presentd a t e RGAt i m e I 2 I 4 3 I 5 5 I 4 3 / I 2 I 5 5 / I 2 2 7 / 0 4 / 9 5 e.off40…C8 ˚ : 3 5 410-11710-133.510-13.017.009 VAT valves replace CETEC valves. Measuring bottle baked again. Macrotorr pump cleanedMay 12 to 22 1995: New thorough baking. Most of the regions of interest are now baked.d a t e RGAt i m e I 2 I 4 3 I 5 5 I 4 / I 2 I 5 5 / I 2 2 3 / 0 5 e . o n 25…C9 ˚ : 1 6 410- 9 6.810-129.910-13.002.0002Vacuum cleanness is within specificationsOven within specifications

3. Optics introduction scenarioMarch 1995: Reception of the class 100 clean room.J u n e - J u l y : Optics introductions. Many roughings and ventings .Dust cleanness is within specifications

4. Permanent pumping system testsAugust 17 to : Third baking at 150 …C,S e p t e m b e r : First test of the permanent pumping. Report: Tower 95-4d a t e RGAt i m e I 2 I 4 3 I 5 5 I 4 3 / I 2 I 5 5 / I 2 1 6 / 0 8 / 9 5 31…C4.510-102.910-131.210-13.0006.000262 5 / 0 8 185…C2.310- 9 4 10-12510-13.0018.00023 0 / 0 8 25…C1.610- 9 2.710-13<10-13few10- 4 10- 4 End of the lower tower and pumping system reception.Permanent pumping almost in specifications

5. Reception tests for the separating roof and of the permanent p u m p i n g

November 9, 1995: Cupola send back to SDMSInstallation of the separating roof. Tests, leaks on bellows.Installation of new windowsFebruary, march 1996˚: conductance tesst.Final pumping system on upper and lower compartmentsSeparating roof in place There is a hydrocarbon pollutiond a t e RGAT i m e I 2 I 4 3 I 5 5 I 4 3 / I 2 I 5 5 / I 2/ 3 / 9 6l o w e r8.10- 85.10- 9.069 / 0 4 / 9 6 u p p e r 2.10- 9 9.10-113.10-11.045.0157 / 5 / 9 6 l o w e r 3.10-104.10-12< 10-14.013<.00012 2 / 5 / 9 6 u p p e r 3.10-101.10-124.10-14.003<.0001l o w e r 1.10- 9 10-1310-13.0004<.00011 1 / 7 / 9 6 l o w e r 2.910- 8 < 10-12< 10-12<.0001<.00012 3 / 1 / 9 7l o w e r8.310- 81.110- 81.210- 9.13.014April 24 to may 2, 1996: New baking, Stopped for problems with compressed air. End of baking on may 7.May 15 to 25: New bakingSummer 96: Long range test of permanent pumping with separating roof in p l a c e Permanent pumping is within specificationsSeptember 96: Resume clean introductions with mirrors coated as VIRGO mirrors .Tower dust cleanness is recovered after wet cleaningOctober, november: Alignment testsDecember 96: removal of 2 lateral windows for modifications at SDMSJanuary 1997: installation of the final lower cover and of the modified lateral w i n d o w s . : installation of new alignment windows.There is again a hydrocarbon pollution

6. Conclusions.- Baking has to be total and uniform, i.e all the parts of the vacuum chamber have to be heated at 150…C- If total, it has to be performed over a sufficient amount of time, i.e.more than two weeks.- Dust or vacuum cleanness are easily recovered by wet washing and baking .- Any new piece of equipment requires a baking either in situ or before installation.