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1 Introduction

Due to the high laser intensity levels on the surfaces of optics exposed to ambient air, extremely low particulate levels are required to avoid optical damage.  Experience at the Laser Zentrum Hannover where the aLIGO lasers are being assembled has shown this to be the case and they have therefore constructed a very low particulate level clean room environment.
For aLIGO, we propose constructing a Laser Area Enclosure (LAE) consisting of a Laser Room in which the PSL/IO optical table will be located, and an Ante-room for staging and preparations for work inside the Laser Room.  The PSL optical hardware and some of the IO optical hardware will be mounted on top of this optical table.  To facilitate access to the optical components during installation and maintenance and to allow continuous flushing of the hardware on the optical table during “service mode” operation, no additional enclosure is planned for the optical table.

1.1 Scope
1. Particulate-free room for aLigo laser (Laser Room).

2. Ancillary space for staging and preparatory work.

3. Access for large components via 6' wide opening (double doors).

4. Access for personnel via air shower.

5. Two modes of operation – “science mode” and “service mode.”  

6. Science mode – laser room sealed off and all local HEPA fan units shut down, 20 dB of acoustic attenuation (see below).  Neither Laser Room nor Ante-room occupied.

7. Service mode – Laser Room and Ante-room occupied.  No acoustic attenuation requirement. Full air flow allowed.

1.2 Requirements
1. Class 1000 working environment in Laser Room while work is ongoing (“service mode”).

2. Similar particulate levels in ante-room.

3. Ability to shut down all fans, maintain overpressure in Laser Room via externally ducted clean air supply (low flow), and maintain very low particulate levels (not measurable) when Laser Room is not occupied.

4. 20 dB of acoustic attenuation from outside to inside of Laser Room only (not required in ante-room) for acoustic frequencies above 100 Hz.  This is only required during 

1.3 Existing conditions
1. Laser Area Enclosure to be constructed inside Laser and Vacuum Equipment Area (LVEA), which is a fully-HEPA-filtered space designed for class 50,000 conditions.

1.4 Concept
1.4.1 15' x 23' x 8 (min)' Laser Room

1. Class 1000 or better working environment when occupied (1-4 people)

2. Sealable, double-door (6' opening) access from Ante-room.

3. HEPA-filterd fan units in ceiling (could be in walls).

4. Exhaust through flapper valves or motorized louvers near floor level into Ante-Room or LVEA.

5. Ability to seal room when not occupied so that low-flow external air supply can maintain over-pressure.

6. Laser table (5' x 16' x 2') will sit on support legs with table surface 40” above LVEA floor.   Clean room compatible stub walls between the bottom of the table surface and the floor will isolate the under-table space from the clean area..

7. Windows in doors to allow observation of work inside Laser Room from Ante-Room.

8. High efficiency overhead lighting with ability to select several light levels including a very low light level..

9. Temperature control via large air flow from LVEA when occupied.

10. Less than 100 W heat load when not occupied and lights off.

1.4.2 10' x 18' x 8' Ante-room.

1. Sealable, double-door (6' opening) access for large items from LVEA (mostly during initial installation)

2. Personnel and small item access via air shower.

3. HEPA filtered for maintaining cleanliness of Laser Room and equipment and personnel that will be introduced to Laser Room.

4. Exhaust to LVEA via flapper valves or motorized louvers.

5. Ability to maintain required particulate levels when HEPA blowers are shut down.  Small amount of externally-ducted HEPA-filtered air introduced to maintain overpressure.

6. High efficiency overhead lighting with ability to select several light levels including a very low light level.

7. Temperature control via large air flow from LVEA when occupied.

8. Less than 100 W heat load when not occupied and lights off. 
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Figure � SEQ Figure \* ARABIC �1� Conceptual design for Laser Area Enclosure for aLIGO.
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