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Envelope Volume, Dimensions & Interfaces

o Detector Subsystems in Vacuum

— Core Optics
— Input/Output Optics

_ Seismic Isolation Stacks
e Input/Output Optics: HAM Chambers
e Core Optics:

_ BSC Chambers
— TMC Chambers

e Main and Auxiliary Laser Beams

— Beam Size

— Multiple Reflections, Internal Scattering & Beam Dumps
_ Auxiliary Beams for Alignment Controls |
_ Beam 1/0 and Viewing Ports

e Access
o Independence of Interferometers Sharing Beam Tubes

e Modularity and Expansion Capability
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Rendering by J. Nils Lindsirom € 1989 Caftech
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Residual Gas Pressure

e Refractive Index Fluctuation Noise

— General Theory
— Measured Example
— Consequence: Allowable Partial Pressures

e Focus: Hy and H2O

_ Beam Tube Conductance and End Pumping

— Condensible vs. Noncondensible
+ Beam Tube Hj Driven by Station Outgassing
+ Beam Tube H,0 ~ Independent of Station



EFFECT OF GAS MOLECULES ON OPTICAL PHASE
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" a ' isits molecular polarizability, and

m is its molecular weight .
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Residdol Gas Index Fluctuation Noise
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Table 1 Maximum allowable residual gas partial pressures for each section, after
conditioning procedures described in text. Measurements are to be taken with ion
pumps operating, and with the section under test exposed to operating 80 K pump.

Gas Species , Partial Pressure - torr
__HO 5 x 10°
H; 5 x 107
N2 5 x 10710
CO 5 x 10719
CO; 2 x 10710
CHy - , ix1oW
All others - 5x 10710
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40 m arm storage times

Half—amplitude storage time (microseconds)
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Special Environmental Constraints

e Particle generation
o EMI
e Shock, Vibration & Acoustics
— Main Concern: Normal Operations (ion/getter, 80 K
pumps)

— Added Feature: Quiet Turbopumping
Main Impact: Observing Operations and Availability

— Shock Limit: Prevents “lrreversible” Misalignment
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Log Power Spectral Density (m/sqrt(Hz))

-10

-1

Corner Station North Axis, Late Night December 12

0.1

0.5 1.0 5.0 10.0

Frequency in Hz



Operations

e Operating Phases

— Installation & Commissioning
— Observing Operations

— Detector Service and Upgrades

e Cycling Scenarios

Operating Phase | Under Vacuum (typ.) | Vented (typ.)

Commissioning 1 month 2 weeks
Observing > 1 year < 1 week
Upgrade 3 months 3 weeks

Table 1: Anticipated vent/pumpdown frequencies and dﬁr&tiqns during dif-
ferent phases of observatory operations. Preliminary, subject to revision.

e Tolerable Interruptions & Downtime in Observing Phase:
No more than 1/2 day per month (TBR) allotted for re-
quired maintenance, e.g. trap regeneration, which disables

detector by blocking beam tube, causing elevated vibration
levels, etc.
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