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CHANGE RECORD

REVISION DATE AUTHORITY PAGES

AFFECTED

ITEM(S) AFFECTED

00 3/19/96 Draft All All

01 6/9/97 Draft None None -- Rev. 01 is just an electronic submis-
sion of Rev. 00

02 6/10/97 Draft (a) Revised for multiple integrated layout
drawings
(b) Changed references from ECR to DCN
(c) Added several layout drawings for the
Detector Group for use in the Integrated Lay-
out Drawings (ILD)
(d) removed reference to OSB and SEE lay-
out drawings (they aren’t really integrated
layouts)
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1 INTRODUCTION
The System Engineering Group and the Detector Group are developing several Integrated Layout
Drawings (ILD). These integrated drawings will be updated routinely and maintained based upon
the input from several groups (e.g VE, CC, CDS, etc.). Although the baseline/approved configura-
tion will be controlled by Systems Engineering, all groups may have access to all the constituent
drawings and can propose changes to the drawings which represent their equipment/responsibil-
ity. This document defines the integrated layout drawings that will be developed and maintained
by LIGO. The logistics and methods of access, updating, maintenance and control are also
described.

2 INTEGRATED LAYOUT DRAWING CONTROL
Integrated layout drawings are those drawings which depict assembled/installed hardware from
multiple groups into a shared space, such as the LVEA or the interior volume of a BSC.  The
drawings can in general be two-dimensional or three-dimensional.

2.1 Drawing Access

The approved baseline layout drawings will be kept in a directory structure with read-only access.
Anyone can copy or reference these drawing files as needed for viewing or performing design or
trade-off studies, but can not make changes directly to the files.

The directory structure resides on the LIGO/CIT network and will be mirrored on the LIGO/MIT
site.

2.2 Directory Structure

The integrated layout drawings will be maintained by a responsible engineer within Systems
Engineering.  All of the IL drawings are in subdirectories under ~sysint/public/dwgs/.  Each IL
has a separate directory and each constituent drawing which is referenced by the IL has a sub-
directory, as indicated in Figure 2-1.

If a constituent drawing externally references (x-refs) a “sub-constituent” drawing, then that
drawing must be placed in a different directory. Nested xrefs must be in different directories or the
path can be lost.1

2.3 Characteristics & Style Guides

Theinitial integrated layout drawings will have the following characteristics:
• Two-dimensional (2D).  Selected vacuum chamber layouts will be developed in three-dimen-

sions (3D), but the building layouts which are of immediate concern will be 2D.
• AutoCad Release 13, PC version. (AutoDesk is dropping support for the unix versions.)

1. An externally referenced drawing in the same directory as the parent drawing has an incomplete path ref-
erence. As a consequence if the parent is moved or copied, the xref’d drawing is not found.
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• The maximum length of a directory pathname is 65 characters.
• The Integrated Layout (ILDrawings (ILD) will have minimal content and incorporate, through

external file reference, separate drawings allocated to the groups involved (see Figure 2-2).
An external file reference (xref) is a drawing file linked (or attached) to another drawing.  The
referenced file contents cannot be altered;  however, the layer settings of the externally refer-
enced drawing can be controlled [i.e. display of the layers can be turned on (visible) or off
(invisible)].

 Figure 2-1:  Directory Structure

For clarity of presentation,
only the LVEA_WA directory
has been expanded and no
files within directories are
shown.
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• Each layer must be homogeneous in its content; drawing objects, dimensions and labels shall
each be separated into different drawing layers. (This is not a requirement which is imposed
upon subcontractors.) The purpose is to make it easier for other groups which xref a drawing
to select the content needed without cluttering their drawing.

• The following are suggested guidelines in the development of the individual referenced draw-
ings:

- don’t duplicate information available in another group’s drawing -- use external refer-
encing to incorporate drawing information from another group

- use copious layers (and colors), so that other groups can selectively include or exclude
information from your drawings and prevent excessive clutter from irrelevant informa-
tion

- Use the LIGO drawing template1 defined by Systems Engineering in the Integrated
Layout (IL) drawing file for labeling drawings to be issued (i.e. assigned a drawing
number).  If this is not appropriate, then use a copy of this drawing template within
AutoCad’s “paper space” for an assigned drawing file, not in the “model space”.  [See
also section 2.7].

- put detail views into a separate drawing file (i.e. separate drawing sheet) so that they
don’t clutter the integrated layout drawing.

- labels should be placed into a separate layer(s)
- dimensions should be placed into a separate layer(s)

• Use the LIGO standard local coordinate systems2.
• Use the LIGO standard nomenclature3.
• Do not incorporate an externally referenced drawing into your drawing (either directly or as

an inserted block).  This violates the separation of drawing content and causes duplication.
(One can of course do anything desired with one’s own copies of the drawings and in one’s
own directories -- just don’t return “contaminated” drawing files for incorporation into the
baseline integrated drawing set.)

2.4 External Referencing

AutoCad has a feature called external referencing, or “xref”.  One can attach another drawing file
into the current drawing file through xref.  The layers of the attached drawing can be turned off
and on, but the drawing content can not be altered.  As indicated in Figure 2-2, the Integrated Lay-
out (IL) drawing is then basically a shell which references the group drawings; The ILD has a
drawing block and notes, but the geometry should be put into xref drawings.

2.5 Updating and Configuration Control

All modifications to the baseline are governed by the procedures in the LIGO Configuration Con-

1. TBD
2. W. Althouse and G. Stapfer to A. Lazzarini, LIGO Coordinate System, LIGO-L950128, 15 Feb 96.

A. Lazzarini, Derivation of Global and Local Coordinate Axes for the LIGO Sites, LIGO-T950004-A-E,
3 Jul 95.

3. B. Young to A. Lazzarini, LIGO Naming Conventions, LIGO-L950810-00-E, 30 Oct 95.
D. Coyne to B. Young, Proposed Additions to Nomenclature for Equipment within the Buildings, LIGO-
L960197-01-E, 18 Mar 96.
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trol Plan (CCP)1.  The following guidance is meant to augment the CCP and indicate the mechan-
ics of integrated layout drawing configuration control;  if there are conflicts, the CCP governs.

The steps in the process of reviewing and updating a group drawing is indicated in Figure 2-2.
• copy the group drawing(s) (but not the IL drawing or the drawings developed by other groups)

into a local workspace and add appropriate xrefs to the other drawing files.
• prepare an Document Change Notice (DCN) after modifications have been made to the draw-

ing owned by the group
• submit the DCN for approval and, as part of the DCN submission, inform the IL responsible

engineer of the proposed change  (cite the DCN number) and provide a file pointer to the
revised constituent drawing path/filename  (also if appropriate, the path/filename of a revised
“read_me” file for inclusion in the same directory as the revised drawing)

Systems Engineering will then:
• review the drawing to verify that it complies with the DCN and is compatible in all other

regards with the current baseline
• upon approval of the DCN, replace the baseline drawing file with the revised file (increment-

ing the version number)
• revise the IL read_me file to indicate the DCN and its affected drawing (incrementing the ver-

sion number of the IL)
• archive the newly revised IL to the DCC in electronic form

2.6 Archival

Electronic archival and submission to the Document Control Center (DCC) is defined in
L960641. Each time an ILD changes (because a constituent drawing changes), the ILD is to be
archived in electronic (*.pdf) form to the Document Control Center (DCC). All of the references
are bound into the ILD and archived as a single print file.

There is no intent to archive the source CAD files -- only to maintain the latest versions in the
~sysint directory.

2.7 Drawing Numbers and Revisions

Issuing and associating drawing numbers for specific “views” onto a complex drawing, wherein
some layers and viewports are visible and others are not, can be difficult to manage and track.
AutoCad cannot save different “view-configurations” which may all derive from a single drawing,
but be issued separate drawing numbers (e.g. electrical conduit locations for CDS, vs optical table
locations for LSC, etc.).  In addition, although one can get a list of the drawings externally refer-
enced in a particular drawing file, one cannot automatically get a list of all drawings which refer-
ence a particular drawing file.  Consequently, it is imperative that the ILD responsible systems
engineer consider carefully for each drawing change, what drawings need to be revised and re-
issued.

1. LIGO Configuration Control Plan, LIGO-M96xxxx, TBD (in-process).
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 Figure 2-2:
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Each time a drawing is issued (i.e. a drawing number is assigned) or a constituent drawing is mod-
ified, the following shall be done by the responsible systems engineer:

all ILDs effected by the change shall be identified and incremented in version (increment number
if it’s a draft (unsigned) or increment letter is its been issued), filed in the DCC electronically (per
section 2.6) and copies distributed (with an approved DCN per section 2.5)

2.8 File Naming Conventions

All ILD and constituent drawing filenames shall comply with the name list provided in section 3.

All AutoCad drawing files shall have the filename extension “.dwg”.

All “read_me” files shall be either text (with the filename extension “.txt”) or framemaker docu-
ments (with the filename extension “.fm”).

All filenames shall end with a version number tag as follows:
<drawing filename>-<version number/letter>.dwg

where the filenames are per section 3 or per L960641. The version number (draft dwg) or letter
(released dwg) shall be incremented each time a change occurs to the baselined/controlled draw-
ing files.  The associated “read_me” file shall record the history and the nature of the change(s)
for each version.

2.9 “Read_Me” Files

“Read_me” text or FrameMaker files should appear in all directories with descriptive comments
on the contents of the directory and a revision history.

2.10 Subcontractor Drawings

Drawings received/submitted from subcontractors arenot automatically incorporated into the ILD
baseline set of drawings;  it is the responsibility of the responsible group engineers/managers to
inform Systems Engineering if there is a drawing revision and to comply with appropriate config-
uration control procedures.

Drawings from subcontractors that are referenced in ILD drawings should be renamed (to the file-
names indicated in Section 3) since it may be necessary to turn layer information on or off,
remove viewports, etc.  (i.e. the resultant drawing may not be precisely what the subcontractor
delivered).  It is advisable to maintain a copy of the original drawing submitted by the contractor
in the same subdirectory.  In addition, the “read_me” file must cite the LIGO number assigned to
the contractor’s drawing which was originally used as the basis for the ILD constituent drawing
(optionally one can also indicate the subcontractor’s assigned drawing number, its date of issue or
receipt, rev. number etc.).
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2.11 Sequencing

Time sequenced assembly/installation is beyond the scope of this document.  It is anticipated that
the integrated layout drawings will be used to evaluate integration buildup and sequencing1.

1. For example, I-DEAS has the capability to play “movie scripts” of assembly/sequence operations.
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3 INTEGRATED LAYOUT DRAWINGS
The basic structure of the ILDs are indicated in Figure 3-1. The ILDs are at a top level and contain
no geometry content -- just notes and a drawing block, title and number. The geometry content is
incorporated by drawings at the layout (or assembly) level for each of the subsystems. The level
of detail can be at the envelope or top level assembly level. Detailed component level information
can be incorporated, but may only add unnecessary information and clutter the drawing.

The subsystem designers basically own and maintain these drawing files and their associated
directories. Subsystem layout drawing files can be single drawing files or they can in turn xref
other subsystem drawing files. The subsystem layout drawing files are not necessarily drawings,
i.e. they may not have a separate drawing number. This is because in many cases they require an
xref to another drawing file to be in proper context, so the information is issued as an ILD, not a
single subsystem layout. There will of course be exceptions to this rule. In the even that a sub-
system layout drawing needs to be issued as a separate drawing, then a title block is added to the
paper space of the drawing file. (The xref brings in the model space of a drawing file, not the
paper space, so the ILDs which refer to the subsystem layout drawing file will be unaffected.)

To emphasize the fact that the ILDs are issued as drawings whereas the subsystem layout informa-
tion are simply drawing files (but not issued drawings with numbers), the naming convention is to
name the ILDs with their drawing number but to use a descriptive filename for the subsystem
drawing files, as indicated in the following tables. The directory in which each ILD resides has a
descriptive name, so the content of the ILD will be clear from where it is located in the directory
structure. For example, the LVEA equipment arrangement at the Hanford site is drawing number
D97xxxx. Consequently its filename is D97xxxx.dwg and it will be in the directory ~sysint/pub-
lic/dwgs/LVEA_WA. Any associated print files should also reside in the same directory and be
named D97xxxx.plt (or better yet submitted to the DCC electronically so that it is archived as a
compressed *.pdf file).

As an example of the use an ILD by a subsystem designer, Figure 3-1 also defines the relationship
between the Optical Layout (or optical model) and the Optomechanical Layout Drawing.
Whereas the Optical Layout is strictly has just optical elements and rays, the Optomechanical
Layout also includes the physical elements which can interface with the optical system (cham-
bers, baffles, optical tables, telescope structures, etc.).

The following tables give brief descriptions and filenames of the integrated layout drawings, and
their constituent (externally referenced) drawing filenames with an indication of the content of
these drawings.
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 Figure 3-1: ILD Structure

ELEV4
ELEV3

ELEV2

D
97

__
__

IL
D

S
td

 S
ym

bo
ls

D
97

__
__

IL
D

E
qu

ip
m

en
t

A
rr

an
ge

m
en

tPLAN
ELEV

D
97

__
__

IL
D

C
D

S
 R

ac
k

La
yo

ut

PLAN
ELEV

D
97

__
__

IL
D

C
ab

le
 T

ra
y/

C
on

du
it 

P
la

nt

PLAN
ELEV

D
97

__
__

IL
D

   
IF

O
O

pt
om

ec
ha

ni
ca

l
La

yo
ut

PLAN
ELEV

S
ys

. I
nt

eg
E

qu
ip

m
en

t
La

yo
ut

PLAN
ELEV

V
E

 E
qu

ip
m

en
t

A
rr

an
ge

m
en

t
(P

S
I)

V
04

9-
5-

00
1 

m
od

PLAN
ELEV

S
E

I
E

qu
ip

m
en

t
La

yo
ut

PLAN
ELEV

O
pt

ic
al

La
yo

ut

PLAN
ELEV1

P
E

M
E

qu
ip

m
en

t
La

yo
ut

PLAN
ELEV

IO E
qu

ip
m

en
t

La
yo

ut

PLAN
ELEV

S
U

S
/C

O
C

E
qu

ip
m

en
t

La
yo

ut

PLAN
ELEV

C
O

S
E

qu
ip

m
en

t
La

yo
ut

PLAN
ELEV

C
C

 B
ui

ld
in

g
O

ut
lin

e
(P

ar
so

ns
)

PLAN
ELEV

C
D

S
R

ac
k

La
yo

ut

PLAN
ELEV

IS
C

E
qu

ip
m

en
t

La
yo

ut

PLAN
ELEV

PLAN

ELEV

E
le

ct
ric

al
P

ow
er

 P
an

el
s

&
 C

on
du

it 
P

la
nt

PLAN

ELEV

V
E

 E
le

ct
ric

al
P

ow
er

 P
la

n
(P

S
I)

C
ab

le
 T

ra
y/

C
on

du
it 

P
la

nt

PLAN

ELEV

xr
ef

xr
ef

xr
ef

xr
ef

xr
ef

xr
ef

A
S

A
P

O
pt

ic
al

 M
od

el
(C

O
C

, C
O

S
, I

O
)

A
ut

oC
ad

T
ra

ns
la

tio
n

LO
C

A
L 

C
O

P
Y

IL
D

   
IF

O
O

pt
om

ec
ha

ni
ca

l
La

yo
ut

PLAN
ELEV

xr
ef

xr
ef

xr
ef

xr
ef

xr
ef

xr
ef

O
pt

ic
al

La
yo

ut
*.

dw
g

ELEV4
ELEV3

ELEV2
ELEV1
PLAN

LO
C

A
L 

C
O

P
Y

LO
C

A
L 

D
IR

E
C

T
O

R
IE

S

E
xa

m
pl

e 
us

e 
of

 th
e 

IL
D

s
in

 o
ne

’s
 lo

ca
l d

ire
ct

or
y 

sp
ac

e
fo

r 
th

e 
ge

ne
ra

tio
n 

of
 w

or
ki

ng
/

in
-p

ro
ce

ss
 d

ra
w

in
g 

m
od

ifi
ca

tio
ns

co
py

/r
ep

la
ce

to
 u

pd
at

e

E
xa

m
pl

e 
IL

D
: O

pt
om

ec
ha

ni
ca

l L
ay

ou
t

(x
re

f l
in

ks
 fo

r 
ot

he
r 

IL
D

s 
ar

e 
no

t s
ho

w
n

fo
r 

cl
ar

ity
 o

f p
re

se
nt

at
io

n)

xr
ef

xr
ef



LIGO-T960051-02-E

page 11 of 23

 T
ab

le
 3

-1
: S

ub
sy

st
em

 L
ay

ou
t D

ra
w

in
gs

(w
hi

ch
 a

re
 u

se
d 

in
 th

e 
In

te
gr

at
ed

 L
ay

ou
t D

ra
w

in
gs

 b
y 

ex
te

rn
al

 r
ef

er
en

ci
ng

)

S
ite

B
u

ild
in

g
L

a
yo

u
t 
D

w
g

F
ile

n
a

m
e

 (
*.

d
w

g
)

D
w

g
#

(i
f 
re

q
’d

)
G

ro
u

pa

(O
w

n
e

r)
(P

rim
ar

y)
 C

on
te

nt

H
an

fo
rd

, W
A

C
or

ne
r 

S
ta

tio
n

LV
E

A
_W

A
_I

nt
eg

S
ys

te
m

s 
E

ng
in

.
cl

ea
n 

ro
om

s,
 a

cc
es

s 
st

ile
s,

 c
le

an
 fl

ow
 b

en
ch

es
, s

to
ra

ge
 c

ab
in

et
s,

al
ig

nm
en

t b
en

ch
m

ar
ks

 (
fo

r 
V

E
 a

nd
 A

S
C

),
 e

tc
.

LV
E

A
_W

A
_C

C
C

iv
il 

C
on

st
.*

bu
ild

in
g 

ba
ck

gr
ou

nd
s 

(w
al

ls
, d

oo
rs

, s
la

b 
bo

un
da

rie
s,

 e
tc

.)
el

ec
tr

ic
al

 p
ow

er
 p

an
el

s,
 c

ra
ne

 c
ov

er
ag

e 
lim

its
 &

 p
ic

ku
p 

ar
ea

s,
ac

ce
ss

 d
oo

rs
 a

nd
 w

al
kw

ay
s,

 fl
oo

r 
dr

ai
ns

, e
tc

.

LV
E

A
_W

A
_V

E
Va

cu
um

 E
qu

ip
.*

va
cu

um
 c

ha
m

be
rs

, s
po

ol
s,

 m
an

ifo
ld

s 
an

d 
ga

te
 v

al
ve

s,
pl

um
bi

ng
 in

 s
up

po
rt

 o
f t

he
 v

ac
uu

m
 s

ys
te

m
,

pu
m

ps
 a

nd
 s

ta
y 

cl
ea

r 
ar

ea
s 

fo
r 

th
e 

pu
m

ps
,

el
ec

tr
ic

al
 p

ow
er

 c
on

du
it 

st
ub

-u
p 

lo
ca

tio
ns

 fo
r 

V
E

, e
tc

.

LV
E

A
_W

A
_S

E
I

S
ei

sm
ic

 Is
o.

*
se

is
m

ic
al

ly
 is

ol
at

ed
 o

pt
ic

s 
ta

bl
es

,
su

pp
or

t s
tr

uc
tu

re
s,

 a
ct

ua
to

rs
,

ra
ck

 fo
r 

ac
tu

at
or

 e
le

ct
ro

ni
cs

, e
tc

.

LV
E

A
_W

A
_C

D
S

C
D

S
*

el
ec

tr
on

ic
s 

ra
ck

s,
ca

bl
e/

co
nd

ui
t p

la
nt

 fo
r 

po
w

er
 a

nd
 s

ig
na

l,
el

ec
tr

ic
al

 p
ow

er
 s

tu
b-

up
 a

re
as

/lo
ca

tio
ns

, e
tc

.

LV
E

A
_W

A
_I

S
C

IS
C

IS
C

 (
A

S
C

 +
 L

S
C

) 
op

tic
s 

ta
bl

es
 (

in
cl

. d
us

t c
ov

er
s)

 a
nd

 s
ta

y 
cl

ea
r

ar
ea

s,
 o

pt
ic

al
 le

ve
r 

as
se

m
bl

ie
s,

 a
ir 

pa
th

 c
ov

er
s 

fr
om

 c
ha

m
be

r 
po

r-
ta

ls
 to

 IS
C

 ta
bl

es
, L

in
e 

O
f S

ig
ht

 (
LO

S
) 

re
st

ric
tio

ns
 fo

r 
in

iti
al

al
ig

nm
en

t, 
et

c.

LV
E

A
_W

A
_C

O
S

C
O

S
re

la
y 

op
tic

s 
in

 th
e 

va
cu

um
, b

ea
m

 r
ed

uc
tio

n 
te

le
sc

op
es

, b
af

fle
s,

et
c.

LV
E

A
_W

A
_S

U
S

D
et

. S
ys

. E
ng

in
.

su
sp

en
si

on
 a

ss
em

bl
ie

s 
(S

U
S

) 
fo

r 
ea

ch
 o

f t
he

 C
O

C
s,

 v
ac

uu
m

ca
bl

in
g 

to
 e

ac
h 

S
U

S

LV
E

A
_W

A
_P

E
M

P
E

M
**

st
ay

 c
le

ar
 fo

r 
ce

nt
ra

liz
ed

 b
ui

ld
in

g 
m

on
ito

rin
g 

eq
ui

pm
en

t, 
3-

ax
is

m
ag

ne
to

m
et

er
 lo

ca
tio

ns
, s

ha
ke

r/
ac

ce
le

ro
m

et
er

 p
ot

en
tia

l l
oc

at
io

ns
on

 th
e 

S
E

I s
ub

sy
st

em
s,

 e
tc

.

LV
E

A
_W

A
_I

O
In

pu
t O

pt
ic

s
In

pu
t O

pt
ic

s 
(I

O
) 

ph
ys

ic
al

 c
om

po
ne

nt
s 

(t
he

 o
pt

ic
al

 la
yo

ut
 is

in
co

rp
or

at
ed

 th
ro

ug
h 

an
 in

te
gr

at
ed

 A
S

A
P

 m
od

el
 -

- 
se

e
LV

E
A

_W
A

_O
pt

) 
in

cl
. t

he
 M

od
e 

M
at

ch
in

g 
Te

le
sc

op
e 

(M
M

T
)

an
d 

M
od

e 
C

le
an

er
 (

M
C

)

LV
E

A
_W

A
_O

pt
D

et
. S

ys
. E

ng
in

.
O

pt
ic

al
 L

ay
ou

t i
nc

l. 
C

O
C

 a
nd

 C
O

S
 r

ay
 tr

ac
in

g 
w

ith
 g

ho
st

 b
ea

m
s



LIGO-T960051-02-E

page 12 of 23

H
an

fo
rd

, W
A

M
id

-S
ta

tio
n,

X
-A

rm
M

id
X

_W
A

_I
nt

eg
as

-a
bo

ve
as

-a
bo

ve

M
id

X
_W

A
_C

C
as

-a
bo

ve
as

-a
bo

ve

M
id

X
_W

A
_V

E
as

-a
bo

ve
as

-a
bo

ve

M
id

X
_W

A
_S

E
I

as
-a

bo
ve

as
-a

bo
ve

M
id

X
_W

A
_C

D
S

as
-a

bo
ve

as
-a

bo
ve

M
id

X
_W

A
_I

S
C

as
-a

bo
ve

as
-a

bo
ve

M
id

X
_W

A
_C

O
S

as
-a

bo
ve

as
-a

bo
ve

M
id

X
_W

A
_S

U
S

as
-a

bo
ve

as
-a

bo
ve

M
id

X
_W

A
_P

E
M

as
-a

bo
ve

as
-a

bo
ve

M
id

X
_W

A
_I

O
as

-a
bo

ve
as

-a
bo

ve

M
id

X
_W

A
_O

pt
as

-a
bo

ve
as

-a
bo

ve

H
an

fo
rd

, W
A

M
id

-S
ta

tio
n,

Y-
A

rm
M

id
Y

_W
A

_I
nt

eg
as

-a
bo

ve
as

-a
bo

ve

M
id

Y
_W

A
_C

C
as

-a
bo

ve
as

-a
bo

ve

M
id

Y
_W

A
_V

E
as

-a
bo

ve
as

-a
bo

ve

M
id

Y
_W

A
_S

E
I

as
-a

bo
ve

as
-a

bo
ve

M
id

Y
_W

A
_C

D
S

as
-a

bo
ve

as
-a

bo
ve

M
id

Y
_W

A
_I

S
C

as
-a

bo
ve

as
-a

bo
ve

M
id

Y
_W

A
_C

O
S

as
-a

bo
ve

as
-a

bo
ve

M
id

Y
_W

A
_S

U
S

as
-a

bo
ve

as
-a

bo
ve

M
id

Y
_W

A
_P

E
M

as
-a

bo
ve

as
-a

bo
ve

M
id

Y
_W

A
_I

O
as

-a
bo

ve
as

-a
bo

ve

M
id

Y
_W

A
_O

pt
as

-a
bo

ve
as

-a
bo

ve

 T
ab

le
 3

-1
: S

ub
sy

st
em

 L
ay

ou
t D

ra
w

in
gs

(w
hi

ch
 a

re
 u

se
d 

in
 th

e 
In

te
gr

at
ed

 L
ay

ou
t D

ra
w

in
gs

 b
y 

ex
te

rn
al

 r
ef

er
en

ci
ng

)

S
ite

B
u

ild
in

g
L

a
yo

u
t 
D

w
g

F
ile

n
a

m
e

 (
*.

d
w

g
)

D
w

g
#

(i
f 
re

q
’d

)
G

ro
u

pa

(O
w

n
e

r)
(P

rim
ar

y)
 C

on
te

nt



LIGO-T960051-02-E

page 13 of 23

H
an

fo
rd

, W
a

E
nd

-S
ta

tio
n,

X
-A

rm
E

nd
X

_W
A

_I
nt

eg
as

-a
bo

ve
as

-a
bo

ve

E
nd

X
_W

A
_C

C
as

-a
bo

ve
as

-a
bo

ve

E
nd

X
_W

A
_V

E
as

-a
bo

ve
as

-a
bo

ve

E
nd

X
_W

A
_S

E
I

as
-a

bo
ve

as
-a

bo
ve

E
nd

X
_W

A
_C

D
S

as
-a

bo
ve

as
-a

bo
ve

E
nd

X
_W

A
_I

S
C

as
-a

bo
ve

as
-a

bo
ve

E
nd

X
_W

A
_C

O
S

as
-a

bo
ve

as
-a

bo
ve

E
nd

X
_W

A
_S

U
S

as
-a

bo
ve

as
-a

bo
ve

E
nd

X
_W

A
_P

E
M

as
-a

bo
ve

as
-a

bo
ve

E
nd

X
_W

A
_I

O
as

-a
bo

ve
as

-a
bo

ve

E
nd

X
_W

A
_O

pt
as

-a
bo

ve
as

-a
bo

ve

 T
ab

le
 3

-1
: S

ub
sy

st
em

 L
ay

ou
t D

ra
w

in
gs

(w
hi

ch
 a

re
 u

se
d 

in
 th

e 
In

te
gr

at
ed

 L
ay

ou
t D

ra
w

in
gs

 b
y 

ex
te

rn
al

 r
ef

er
en

ci
ng

)

S
ite

B
u

ild
in

g
L

a
yo

u
t 
D

w
g

F
ile

n
a

m
e

 (
*.

d
w

g
)

D
w

g
#

(i
f 
re

q
’d

)
G

ro
u

pa

(O
w

n
e

r)
(P

rim
ar

y)
 C

on
te

nt



LIGO-T960051-02-E

page 14 of 23

H
an

fo
rd

, W
A

E
nd

-S
ta

tio
n,

Y-
A

rm
E

nd
Y

_W
A

_I
nt

eg
as

-a
bo

ve
as

-a
bo

ve

E
nd

Y
_W

A
_C

C
as

-a
bo

ve
as

-a
bo

ve

E
nd

Y
_W

A
_V

E
as

-a
bo

ve
as

-a
bo

ve

E
nd

Y
_W

A
_S

E
I

as
-a

bo
ve

as
-a

bo
ve

E
nd

Y
_W

A
_C

D
S

as
-a

bo
ve

as
-a

bo
ve

E
nd

Y
_W

A
_I

S
C

as
-a

bo
ve

as
-a

bo
ve

E
nd

Y
_W

A
_C

O
S

as
-a

bo
ve

as
-a

bo
ve

E
nd

Y
_W

A
_S

U
S

as
-a

bo
ve

as
-a

bo
ve

E
nd

Y
_W

A
_P

E
M

as
-a

bo
ve

as
-a

bo
ve

E
nd

Y
_W

A
_I

O
as

-a
bo

ve
as

-a
bo

ve

E
nd

Y
_W

A
_O

pt
as

-a
bo

ve
as

-a
bo

ve

H
an

fo
rd

, W
A

LV
E

A
 a

nd
V

E
A

s
W

B
S

C
<

n>
_I

L
D

et
. S

ys
. E

ng
in

.
3D

 la
yo

ut
s 

in
 a

nd
 a

ro
un

d 
B

S
C

 c
ha

m
be

r 
“n

” 
(m

ay
 b

e 
do

ne
 in

Id
ea

s 
in

st
ea

d 
of

 A
ut

oC
ad

).
 C

on
te

nt
 to

 in
cl

ud
e:

va
cu

um
 c

ab
lin

g/
ha

rn
es

se
s,

 ti
e-

po
in

ts
 a

nd
 c

on
ne

ct
or

s
al

l o
pt

om
ec

ha
ni

ca
l a

nd
 v

ac
uu

m
 h

ar
dw

ar
e 

el
em

en
ts

, e
.g

. S
U

S
st

ru
ct

ur
es

, C
O

S
 te

le
sc

op
es

, C
O

S
 b

af
fle

s,
 e

tc
.

H
an

fo
rd

, W
A

LV
E

A
 a

nd
V

E
A

s
W

H
A

M
<

n>
_I

L
D

et
. S

ys
. E

ng
in

.
3D

 la
yo

ut
s 

in
 a

nd
 a

ro
un

d 
B

S
C

 c
ha

m
be

r 
“n

” 
(m

ay
 b

e 
do

ne
 in

Id
ea

s 
in

st
ea

d 
of

 A
ut

oC
ad

) 
C

on
te

nt
 to

 in
cl

ud
e:

va
cu

um
 c

ab
lin

g/
ha

rn
es

se
s,

 ti
e-

po
in

ts
 a

nd
 c

on
ne

ct
or

s
al

l o
pt

om
ec

ha
ni

ca
l a

nd
 v

ac
uu

m
 h

ar
dw

ar
e 

el
em

en
ts

, e
.g

. S
U

S
st

ru
ct

ur
es

, C
O

S
 te

le
sc

op
es

, C
O

S
 b

af
fle

s,
 e

tc
.

 T
ab

le
 3

-1
: S

ub
sy

st
em

 L
ay

ou
t D

ra
w

in
gs

(w
hi

ch
 a

re
 u

se
d 

in
 th

e 
In

te
gr

at
ed

 L
ay

ou
t D

ra
w

in
gs

 b
y 

ex
te

rn
al

 r
ef

er
en

ci
ng

)

S
ite

B
u

ild
in

g
L

a
yo

u
t 
D

w
g

F
ile

n
a

m
e

 (
*.

d
w

g
)

D
w

g
#

(i
f 
re

q
’d

)
G

ro
u

pa

(O
w

n
e

r)
(P

rim
ar

y)
 C

on
te

nt



LIGO-T960051-02-E

page 15 of 23

a.
* 

=
 m

ai
nt

ai
ne

d 
by

 S
ys

te
m

s 
E

ng
in

ee
rin

g
**

 =
 m

ai
nt

ai
ne

d 
by

 D
et

ec
to

r 
S

ys
te

m
s 

E
ng

in
ee

rin
g

Li
vi

ng
st

on
,

LA
C

or
ne

r 
S

ta
tio

n
LV

E
A

_L
A

_<
as

-a
bo

ve
>

as
-a

bo
ve

as
-a

bo
ve

E
nd

 S
ta

tio
n,

X
-A

rm
E

nd
X

_L
A

_<
as

-a
bo

ve
>

as
-a

bo
ve

as
-a

bo
ve

E
nd

 S
ta

tio
n,

Y-
A

rm
E

nd
Y

_L
A

_<
as

-a
bo

ve
>

as
-a

bo
ve

as
-a

bo
ve

LV
E

A
 a

nd
V

E
A

s
LB

S
C

<
n>

_I
L

D
et

. S
ys

. E
ng

in
.

3D
 la

yo
ut

s 
in

 a
nd

 a
ro

un
d 

B
S

C
 c

ha
m

be
r 

“n
” 

(m
ay

 b
e 

do
ne

 in
Id

ea
s 

in
st

ea
d 

of
 A

ut
oC

ad
).

 C
on

te
nt

 to
 in

cl
ud

e:
va

cu
um

 c
ab

lin
g/

ha
rn

es
se

s,
 ti

e-
po

in
ts

 a
nd

 c
on

ne
ct

or
s

al
l o

pt
om

ec
ha

ni
ca

l a
nd

 v
ac

uu
m

 h
ar

dw
ar

e 
el

em
en

ts
, e

.g
. S

U
S

st
ru

ct
ur

es
, C

O
S

 te
le

sc
op

es
, C

O
S

 b
af

fle
s,

 e
tc

.

LV
E

A
 a

nd
V

E
A

s
LH

A
M

<
n>

_I
L

D
et

. S
ys

. E
ng

in
.

3D
 la

yo
ut

s 
in

 a
nd

 a
ro

un
d 

B
S

C
 c

ha
m

be
r 

“n
” 

(m
ay

 b
e 

do
ne

 in
Id

ea
s 

in
st

ea
d 

of
 A

ut
oC

ad
)C

on
te

nt
 to

 in
cl

ud
e:

va
cu

um
 c

ab
lin

g/
ha

rn
es

se
s,

 ti
e-

po
in

ts
 a

nd
 c

on
ne

ct
or

s
al

l o
pt

om
ec

ha
ni

ca
l a

nd
 v

ac
uu

m
 h

ar
dw

ar
e 

el
em

en
ts

, e
.g

. S
U

S
st

ru
ct

ur
es

, C
O

S
 te

le
sc

op
es

, C
O

S
 b

af
fle

s,
 e

tc
.

 T
ab

le
 3

-1
: S

ub
sy

st
em

 L
ay

ou
t D

ra
w

in
gs

(w
hi

ch
 a

re
 u

se
d 

in
 th

e 
In

te
gr

at
ed

 L
ay

ou
t D

ra
w

in
gs

 b
y 

ex
te

rn
al

 r
ef

er
en

ci
ng

)

S
ite

B
u

ild
in

g
L

a
yo

u
t 
D

w
g

F
ile

n
a

m
e

 (
*.

d
w

g
)

D
w

g
#

(i
f 
re

q
’d

)
G

ro
u

pa

(O
w

n
e

r)
(P

rim
ar

y)
 C

on
te

nt



LIGO-T960051-02-E

page 16 of 23

Ta
bl

e 
1:

 In
te

gr
at

ed
 L

ay
ou

t D
ra

w
in

gs
 (

IL
D

)

T
itl

e
D

w
g#

R
ef

er
en

ce
d

 L
ay

ou
t

D
ra

w
in

gs
(*

.d
w

g)
C

on
te

nt

In
te

gr
at

ed
 L

ay
ou

t D
ra

w
in

g 
(I

LD
)

S
ta

nd
ar

d 
S

ym
bo

ls
D

97
__

__
no

ne
st

an
da

rd
 s

ym
bo

ls
 a

nd
 n

ot
es

 fo
r 

th
e 

IL
D

s,
 e

.g
.:

al
ig

nm
en

t b
en

ch
m

ar
k,

 a
nn

ul
us

 io
n 

pu
m

ps
, r

ou
gh

in
g 

pu
m

ps
, v

ac
-

uu
m

 m
an

ifo
ld

 s
tr

uc
tu

ra
l s

up
po

rt
 lo

ca
tio

ns
, e

le
ct

ro
ni

c 
ra

ck
s,

 e
tc

.

E
qu

ip
m

en
t A

rr
an

ge
m

en
t

H
an

fo
rd

 S
ite

La
se

r 
Va

cu
um

 E
qu

ip
m

en
t A

re
a 

(L
V

E
A

)D
97

__
__

_
LV

E
A

_W
A

_I
nt

eg
In

te
gr

at
ed

 p
hy

si
ca

l l
ay

ou
t o

f t
he

 L
V

E
A

 a
nd

 M
ec

ha
ni

ca
l R

oo
m

 fo
r

th
e 

W
as

hi
ng

to
n 

si
te

 c
or

ne
r 

st
at

io
n.

 B
as

ic
al

ly
 e

ve
ry

th
in

g 
is

 o
n 

th
is

dr
aw

in
g 

so
 th

at
 in

te
rf

er
en

ce
s 

an
d 

ai
sl

e/
ac

ce
ss

 c
le

ar
an

ce
s 

ca
n 

be
se

en
.

F
or

 C
la

rit
y 

ve
ry

 fe
w

 d
im

en
si

on
s 

an
d 

la
be

ls
 a

re
 in

cl
ud

ed
sh

ee
t 1

: p
la

n
sh

ee
t 2

: f
ou

r 
ca

rd
in

al
 e

le
va

tio
n 

cu
ts

 (
al

on
g 

IF
O

 a
rm

s)

LV
E

A
_W

A
_C

C

LV
E

A
_W

A
_V

E

LV
E

A
_W

A
_S

E
I

LV
E

A
_W

A
_C

D
S

LV
E

A
_W

A
_I

S
C

LV
E

A
_W

A
_C

O
S

LV
E

A
_W

A
_S

U
S

LV
E

A
_W

A
_P

E
M

LV
E

A
_W

A
_I

O

LV
E

A
_W

A
_O

pt

E
qu

ip
m

en
t A

rr
an

ge
m

en
t

H
an

fo
rd

 S
ite

, M
id

-S
ta

tio
n,

 X
-A

rm
Va

cu
um

 E
qu

ip
m

en
t A

re
a 

(V
E

A
)

D
97

__
__

M
id

X
_W

A
_<

as
-a

bo
ve

>
In

te
gr

at
ed

 p
hy

si
ca

l l
ay

ou
t o

f t
he

 M
id

-S
ta

tio
n 

V
E

A
 a

lo
ng

 th
e 

X
-

A
rm

 fo
r 

th
e 

W
as

hi
ng

to
n 

si
te

. B
as

ic
al

ly
 e

ve
ry

th
in

g 
is

 o
n 

th
is

 d
ra

w
-

in
g 

so
 th

at
 in

te
rf

er
en

ce
s 

an
d 

ai
sl

e/
ac

ce
ss

 c
le

ar
an

ce
s 

ca
n 

be
 s

ee
n.

F
or

 C
la

rit
y 

ve
ry

 fe
w

 d
im

en
si

on
s 

an
d 

la
be

ls
 a

re
 in

cl
ud

ed
sh

ee
t 1

: p
la

n
sh

ee
t 2

: e
le

va
tio

n



LIGO-T960051-02-E

page 17 of 23

E
qu

ip
m

en
t A

rr
an

ge
m

en
t

H
an

fo
rd

 S
ite

, M
id

-S
ta

tio
n,

 Y
-A

rm
Va

cu
um

 E
qu

ip
m

en
t A

re
a 

(V
E

A
)

D
97

__
__

M
id

Y
_W

A
_<

as
-a

bo
ve

>
In

te
gr

at
ed

 p
hy

si
ca

l l
ay

ou
t o

f t
he

 M
id

-S
ta

tio
n 

V
E

A
 a

lo
ng

 th
e 

Y-
A

rm
 fo

r 
th

e 
W

as
hi

ng
to

n 
si

te
. B

as
ic

al
ly

 e
ve

ry
th

in
g 

is
 o

n 
th

is
 d

ra
w

-
in

g 
so

 th
at

 in
te

rf
er

en
ce

s 
an

d 
ai

sl
e/

ac
ce

ss
 c

le
ar

an
ce

s 
ca

n 
be

 s
ee

n.
F

or
 C

la
rit

y 
ve

ry
 fe

w
 d

im
en

si
on

s 
an

d 
la

be
ls

 a
re

 in
cl

ud
ed

sh
ee

t 1
: p

la
n

sh
ee

t 2
: e

le
va

tio
n

E
qu

ip
m

en
t A

rr
an

ge
m

en
t

H
an

fo
rd

 S
ite

, E
nd

-S
ta

tio
n,

 X
-A

rm
Va

cu
um

 E
qu

ip
m

en
t A

re
a 

(V
E

A
)

D
97

__
__

E
nd

X
_W

A
_<

as
-a

bo
ve

>
In

te
gr

at
ed

 p
hy

si
ca

l l
ay

ou
t o

f t
he

 E
nd

-S
ta

tio
n 

V
E

A
 a

lo
ng

 th
e 

X
-

A
rm

 fo
r 

th
e 

W
as

hi
ng

to
n 

si
te

. B
as

ic
al

ly
 e

ve
ry

th
in

g 
is

 o
n 

th
is

 d
ra

w
-

in
g 

so
 th

at
 in

te
rf

er
en

ce
s 

an
d 

ai
sl

e/
ac

ce
ss

 c
le

ar
an

ce
s 

ca
n 

be
 s

ee
n.

F
or

 C
la

rit
y 

ve
ry

 fe
w

 d
im

en
si

on
s 

an
d 

la
be

ls
 a

re
 in

cl
ud

ed
sh

ee
t 1

: p
la

n
sh

ee
t 2

: e
le

va
tio

n

E
qu

ip
m

en
t A

rr
an

ge
m

en
t

H
an

fo
rd

 S
ite

, E
nd

-S
ta

tio
n,

 Y
-A

rm
Va

cu
um

 E
qu

ip
m

en
t A

re
a 

(V
E

A
)

D
97

__
__

E
nd

Y
_W

A
_<

as
-a

bo
ve

>
In

te
gr

at
ed

 p
hy

si
ca

l l
ay

ou
t o

f t
he

 E
nd

-S
ta

tio
n 

V
E

A
 a

lo
ng

 th
e 

Y-
A

rm
 fo

r 
th

e 
W

as
hi

ng
to

n 
si

te
. B

as
ic

al
ly

 e
ve

ry
th

in
g 

is
 o

n 
th

is
 d

ra
w

-
in

g 
so

 th
at

 in
te

rf
er

en
ce

s 
an

d 
ai

sl
e/

ac
ce

ss
 c

le
ar

an
ce

s 
ca

n 
be

 s
ee

n.
F

or
 C

la
rit

y 
ve

ry
 fe

w
 d

im
en

si
on

s 
an

d 
la

be
ls

 a
re

 in
cl

ud
ed

sh
ee

t 1
: p

la
n

sh
ee

t 2
: e

le
va

tio
n

C
D

S
 R

ac
k 

La
yo

ut
H

an
fo

rd
 S

ite
La

se
r 

Va
cu

um
 E

qu
ip

m
en

t A
re

a 
(L

V
E

A
)D

97
__

__
LV

E
A

_W
A

_C
C

Lo
ca

tio
ns

 o
f t

he
 C

D
S

 r
ac

k 
an

d 
st

ay
 c

le
ar

 z
on

es
 a

ro
un

d
ra

ck
 c

lu
st

er
s.

 D
im

en
si

on
s 

in
 th

e 
LI

G
O

 c
oo

rd
in

at
e 

sy
s-

te
m

 a
nd

 (
re

fe
re

nc
e)

 to
 th

e 
w

al
ls

 a
re

 s
ho

w
n 

as
 w

el
l a

s
ra

ck
 d

es
ig

na
tio

ns
.

sh
ee

t 1
: p

la
n

sh
ee

t 2
: f

ou
r 

ca
rd

in
al

 e
le

va
tio

n 
cu

ts
 (

al
on

g 
IF

O
 a

rm
s)

LV
E

A
_W

A
_V

E

LV
E

A
_L

A
_C

D
S

Ta
bl

e 
1:

 In
te

gr
at

ed
 L

ay
ou

t D
ra

w
in

gs
 (

IL
D

)

T
itl

e
D

w
g#

R
ef

er
en

ce
d

 L
ay

ou
t

D
ra

w
in

gs
(*

.d
w

g)
C

on
te

nt



LIGO-T960051-02-E

page 18 of 23

C
D

S
 R

ac
k 

La
yo

ut
H

an
fo

rd
 S

ite
, M

id
-S

ta
tio

n,
 X

-A
rm

Va
cu

um
 E

qu
ip

m
en

t A
re

a 
(L

V
E

A
)

D
97

__
__

M
id

X
_W

A
_<

as
-a

bo
ve

>
Lo

ca
tio

ns
 o

f t
he

 C
D

S
 r

ac
k 

an
d 

st
ay

 c
le

ar
 z

on
es

 a
ro

un
d

ra
ck

 c
lu

st
er

s.
 D

im
en

si
on

s 
in

 th
e 

LI
G

O
 c

oo
rd

in
at

e 
sy

s-
te

m
 a

nd
 (

re
fe

re
nc

e)
 to

 th
e 

w
al

ls
 a

re
 s

ho
w

n 
as

 w
el

l a
s

ra
ck

 d
es

ig
na

tio
ns

.
sh

ee
t 1

: p
la

n
sh

ee
t 2

: e
le

va
tio

n

C
D

S
 R

ac
k 

La
yo

ut
H

an
fo

rd
 S

ite
, M

id
-S

ta
tio

n,
 Y

-A
rm

Va
cu

um
 E

qu
ip

m
en

t A
re

a 
(V

E
A

)

D
97

__
__

M
id

Y
_W

A
_<

as
-a

bo
ve

>
as

-a
bo

ve

C
D

S
 R

ac
k 

La
yo

ut
H

an
fo

rd
 S

ite
, E

nd
-S

ta
tio

n,
 X

-A
rm

Va
cu

um
 E

qu
ip

m
en

t A
re

a 
(V

E
A

)

D
97

__
__

E
nd

X
_W

A
_<

as
-a

bo
ve

>
as

-a
bo

ve

C
D

S
 R

ac
k 

La
yo

ut
H

an
fo

rd
 S

ite
, E

nd
-S

ta
tio

n,
 Y

-A
rm

Va
cu

um
 E

qu
ip

m
en

t A
re

a 
(V

E
A

)

D
97

__
__

E
nd

Y
_W

A
_<

as
-a

bo
ve

>
as

-a
bo

ve

C
ab

le
 T

ra
y/

C
on

du
it 

P
la

nt
H

an
fo

rd
 S

ite
La

se
r 

Va
cu

um
 E

qu
ip

m
en

t A
re

a 
(L

V
E

A
)D

97
__

__
LV

E
A

_W
A

_C
C

Lo
ca

tio
ns

 o
f a

ll 
su

rf
ac

e 
or

 e
le

va
te

d 
po

w
er

 a
nd

 s
ig

na
l

ca
bl

e 
tr

ay
 &

 c
on

du
it 

ru
ns

 (
i.e

. n
ot

 e
m

be
dd

ed
 c

on
du

it)
.

sh
ee

t 1
: p

la
n

sh
ee

t 2
: e

le
va

tio
ns

 (
at

 le
as

t t
he

 fo
ur

 c
ar

di
na

l I
F

O
 a

rm
s)

sh
ee

t 3
: d

et
ai

ls
 a

s 
re

qu
ire

d
...

LV
E

A
_W

A
_V

E

LV
E

A
_W

A
_S

E
I

LV
E

A
_W

A
_C

D
S

C
ab

le
 T

ra
y/

C
on

du
it 

P
la

nt
H

an
fo

rd
 S

ite
, M

id
-S

ta
tio

n,
 X

-A
rm

Va
cu

um
 E

qu
ip

m
en

t A
re

a 
(L

V
E

A
)

D
97

__
__

as
-a

bo
ve

as
-a

bo
ve

Ta
bl

e 
1:

 In
te

gr
at

ed
 L

ay
ou

t D
ra

w
in

gs
 (

IL
D

)

T
itl

e
D

w
g#

R
ef

er
en

ce
d

 L
ay

ou
t

D
ra

w
in

gs
(*

.d
w

g)
C

on
te

nt



LIGO-T960051-02-E

page 19 of 23

C
ab

le
 T

ra
y/

C
on

du
it 

P
la

nt
H

an
fo

rd
 S

ite
, M

id
-S

ta
tio

n,
 Y

-A
rm

Va
cu

um
 E

qu
ip

m
en

t A
re

a 
(V

E
A

)

D
97

__
__

as
-a

bo
ve

as
-a

bo
ve

C
ab

le
 T

ra
y/

C
on

du
it 

P
la

nt
H

an
fo

rd
 S

ite
, E

nd
-S

ta
tio

n,
 X

-A
rm

Va
cu

um
 E

qu
ip

m
en

t A
re

a 
(V

E
A

)

D
97

__
__

as
-a

bo
ve

as
-a

bo
ve

C
ab

le
 T

ra
y/

C
on

du
it 

P
la

nt
H

an
fo

rd
 S

ite
, E

nd
-S

ta
tio

n,
 Y

-A
rm

Va
cu

um
 E

qu
ip

m
en

t A
re

a 
(V

E
A

)

D
97

__
__

as
-a

bo
ve

as
-a

bo
ve

In
te

rf
er

om
et

er
 O

pt
om

ec
ha

ni
ca

l L
ay

ou
t

H
an

fo
rd

 S
ite

La
se

r 
Va

cu
um

 E
qu

ip
m

en
t A

re
a 

(L
V

E
A

)D
97

__
__

LV
E

A
_W

A
_V

E
Lo

ca
tio

ns
 o

f a
ll 

of
 th

e 
in

 v
ac

uu
m

 o
pt

ic
al

 a
nd

 o
pt

om
e-

ch
an

ic
al

 c
om

po
ne

nt
s 

(in
cl

. C
O

C
, s

us
pe

ns
io

n 
st

ru
c-

tu
re

s,
 C

O
S

 te
le

sc
op

es
, e

tc
.)

 a
nd

 th
e 

IS
C

 o
pt

ic
al

 ta
bl

es
w

ith
 C

O
S

<
--

>
IS

C
 o

pt
ic

al
 in

te
rf

ac
es

 lo
ca

tio
ns

 (
ra

y
di

re
ct

io
n 

an
d 

po
rt

 lo
ca

tio
n 

ca
ll 

ou
ts

).
 G

ho
st

 b
ea

m
s

us
ed

 fo
r 

pi
ck

of
fs

 a
nd

 fo
r 

be
am

 d
um

ps
 &

 b
af

fle
s 

ar
e

al
so

 in
cl

ud
ed

.
sh

ee
t 1

: p
la

n
sh

ee
t 2

: f
ou

r 
ca

rd
in

al
 e

le
va

tio
n 

cu
ts

 (
al

on
g 

IF
O

 a
rm

s)

LV
E

A
_W

A
_S

E
I

LV
E

A
_W

A
_I

S
C

LV
E

A
_W

A
_S

U
S

LV
E

A
_W

A
_I

O

LV
E

A
_W

A
_O

pt

In
te

rf
er

om
et

er
 O

pt
om

ec
ha

ni
ca

l L
ay

ou
t

H
an

fo
rd

 S
ite

, M
id

-S
ta

tio
n,

 X
-A

rm
Va

cu
um

 E
qu

ip
m

en
t A

re
a 

(L
V

E
A

)

D
97

__
__

as
-a

bo
ve

as
-a

bo
ve

In
te

rf
er

om
et

er
 O

pt
om

ec
ha

ni
ca

l L
ay

ou
t

H
an

fo
rd

 S
ite

, M
id

-S
ta

tio
n,

 Y
-A

rm
Va

cu
um

 E
qu

ip
m

en
t A

re
a 

(V
E

A
)

D
97

__
__

as
-a

bo
ve

as
-a

bo
ve

Ta
bl

e 
1:

 In
te

gr
at

ed
 L

ay
ou

t D
ra

w
in

gs
 (

IL
D

)

T
itl

e
D

w
g#

R
ef

er
en

ce
d

 L
ay

ou
t

D
ra

w
in

gs
(*

.d
w

g)
C

on
te

nt



LIGO-T960051-02-E

page 20 of 23

In
te

rf
er

om
et

er
 O

pt
om

ec
ha

ni
ca

l L
ay

ou
t

H
an

fo
rd

 S
ite

, E
nd

-S
ta

tio
n,

 X
-A

rm
Va

cu
um

 E
qu

ip
m

en
t A

re
a 

(V
E

A
)

D
97

__
__

as
-a

bo
ve

as
-a

bo
ve

In
te

rf
er

om
et

er
 O

pt
om

ec
ha

ni
ca

l L
ay

ou
t

H
an

fo
rd

 S
ite

, E
nd

-S
ta

tio
n,

 Y
-A

rm
Va

cu
um

 E
qu

ip
m

en
t A

re
a 

(V
E

A
)

D
97

__
__

as
-a

bo
ve

as
-a

bo
ve

E
qu

ip
m

en
t A

rr
an

ge
m

en
t

Li
vi

ng
st

on
 S

ite
La

se
r 

Va
cu

um
 E

qu
ip

m
en

t A
re

a 
(L

V
E

A
)D

97
__

__
LV

E
A

_L
A

_<
as

-a
bo

ve
>

as
-a

bo
ve

E
qu

ip
m

en
t A

rr
an

ge
m

en
t

Li
vi

ng
st

on
 S

ite
, E

nd
-S

ta
tio

n,
 X

-A
rm

Va
cu

um
 E

qu
ip

m
en

t A
re

a 
(V

E
A

)

D
97

__
__

E
nd

X
_L

A
_<

as
-a

bo
ve

>
as

-a
bo

ve

E
qu

ip
m

en
t A

rr
an

ge
m

en
t

Li
vi

ng
st

on
 S

ite
, E

nd
-S

ta
tio

n,
 Y

-A
rm

Va
cu

um
 E

qu
ip

m
en

t A
re

a 
(V

E
A

)

D
97

__
__

E
nd

Y
_L

A
_<

as
-a

bo
ve

>
as

-a
bo

ve

C
D

S
 R

ac
k 

La
yo

ut
Li

vi
ng

st
on

 S
ite

La
se

r 
Va

cu
um

 E
qu

ip
m

en
t A

re
a 

(L
V

E
A

)D
97

__
__

LV
E

A
_L

A
_<

as
-a

bo
ve

>
as

-a
bo

ve

C
D

S
 R

ac
k 

La
yo

ut
Li

vi
ng

st
on

 S
ite

, E
nd

-S
ta

tio
n,

 X
-A

rm
Va

cu
um

 E
qu

ip
m

en
t A

re
a 

(V
E

A
)

D
97

__
__

E
nd

X
_L

A
_<

as
-a

bo
ve

>
as

-a
bo

ve

Ta
bl

e 
1:

 In
te

gr
at

ed
 L

ay
ou

t D
ra

w
in

gs
 (

IL
D

)

T
itl

e
D

w
g#

R
ef

er
en

ce
d

 L
ay

ou
t

D
ra

w
in

gs
(*

.d
w

g)
C

on
te

nt



LIGO-T960051-02-E

page 21 of 23

C
D

S
 R

ac
k 

La
yo

ut
Li

vi
ng

st
on

 S
ite

, E
nd

-S
ta

tio
n,

 Y
-A

rm
Va

cu
um

 E
qu

ip
m

en
t A

re
a 

(V
E

A
)

D
97

__
__

E
nd

Y
_L

A
_<

as
-a

bo
ve

>
as

-a
bo

ve

C
ab

le
 T

ra
y/

C
on

du
it 

P
la

nt
Li

vi
ng

st
on

 S
ite

La
se

r 
Va

cu
um

 E
qu

ip
m

en
t A

re
a 

(L
V

E
A

)D
97

__
__

LV
E

A
_L

A
_<

as
-a

bo
ve

>
as

-a
bo

ve

C
ab

le
 T

ra
y/

C
on

du
it 

P
la

nt
Li

vi
ng

st
on

 S
ite

, E
nd

-S
ta

tio
n,

 X
-A

rm
Va

cu
um

 E
qu

ip
m

en
t A

re
a 

(V
E

A
)

D
97

__
__

E
nd

X
_L

A
_<

as
-a

bo
ve

>
as

-a
bo

ve

C
ab

le
 T

ra
y/

C
on

du
it 

P
la

nt
Li

vi
ng

st
on

 S
ite

, E
nd

-S
ta

tio
n,

 Y
-A

rm
Va

cu
um

 E
qu

ip
m

en
t A

re
a 

(V
E

A
)

D
97

__
__

E
nd

Y
_L

A
_<

as
-a

bo
ve

>
as

-a
bo

ve

In
te

rf
er

om
et

er
 O

pt
om

ec
ha

ni
ca

l L
ay

ou
t

Li
vi

ng
st

on
 S

ite
La

se
r 

Va
cu

um
 E

qu
ip

m
en

t A
re

a 
(L

V
E

A
)D

97
__

__
LV

E
A

_L
A

_<
as

-a
bo

ve
>

as
-a

bo
ve

In
te

rf
er

om
et

er
 O

pt
om

ec
ha

ni
ca

l L
ay

ou
t

H
an

fo
rd

 S
ite

, E
nd

-S
ta

tio
n,

 X
-A

rm
Va

cu
um

 E
qu

ip
m

en
t A

re
a 

(V
E

A
)

D
97

__
__

E
nd

X
_L

A
_<

as
-a

bo
ve

>
as

-a
bo

ve

In
te

rf
er

om
et

er
 O

pt
om

ec
ha

ni
ca

l L
ay

ou
t

H
an

fo
rd

 S
ite

, E
nd

-S
ta

tio
n,

 Y
-A

rm
Va

cu
um

 E
qu

ip
m

en
t A

re
a 

(V
E

A
)

D
97

__
__

E
nd

Y
_L

A
_<

as
-a

bo
ve

>
as

-a
bo

ve

Ta
bl

e 
1:

 In
te

gr
at

ed
 L

ay
ou

t D
ra

w
in

gs
 (

IL
D

)

T
itl

e
D

w
g#

R
ef

er
en

ce
d

 L
ay

ou
t

D
ra

w
in

gs
(*

.d
w

g)
C

on
te

nt



LIGO-T960051-02-E

page 22 of 23

4 NOMENCLATURE AND ACRONYMS

Acronym Meaning

Arm One of the two perpendicular beam lines which constitute the LIGO interferometer vacuum enve-
lope between stations

ASC Alignment Sensing and Control

Bind an AutoCAD operation of changing externally referenced drawing information to incorporated
drawing content

BSC one of a set of large evacuated chambers used by the Detector System and provided as part of the
VE

BT Beam Tube

BTE Beam Tube Enclosure

Caltech California Institute of Technology

CCP Configuration Control Plan

CDS Control & Data Systems;  a group within the Detector Group

CC Civil Construction

COC Core Optics Component

COS Core Optics Support

constituent
drawing

A drawing which is one element of an overall IL drawing.  The constituent drawing can itself be an
assembly drawing and not comprised of a single part or component.

Corner Station The vertex or point of intersection of the LIGO arms.  Also may refer to the facilities erected
around this point.  It is also called the vertex or vertex station.

DCC Document Control Center

DCCD Design Configuration Control Document -- the requirements document for the Civil Construction
design

Det Detector System or the Detector Group

End-Station The 4 km termini of the LIGO arms.  There are buildings situated at these points at both sites.

Group a design group within the LIGO organization

ICD Interface Control Document

ICWG Interface Control Working Group

IL Integrated Layout drawing

IO Input Optics

ISC Interferometer Sensing and Control (the union of ASC and LSC)

LIGO Laser Interferometer Gravitational Wave Observatory

iff if and only if
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LN2 Liquefied nitrogen (cryogenic fluid)

LSC Length Sensing and Control

LVEA Laser and Vacuum Equipment Area

Mid-Station The 2 km mid-points along the LIGO arms.  At the Hanford site, there are buildings located at the
mid-station.  At the Livingston site, there is no mid-station building, just a minor expansion of the
Beam Tube Enclosure (BTE)

MIT Massachusetts Institute of Technology

model space a “view” within AutoCad drawings that is an arrangement of tiled viewports of the model, not nec-
essarily in an arrangement meant to be printed, but rather for input of drawing content

N.B. Nota bene;  note well

OSB Operations Support Building

paper space a “view” within AutoCad drawings that is an arrangement of floating viewports of the model usu-
ally associated with a drawing title block & border (i.e. displayed as it is intended to be printed)

PEM Physics Environment Monitoring system

PSI Process Systems International;  the VE contractor

RMP Ralph M. Parsons;  the LIGO Architectural and Engineering Firm

SEE Service Entrance Enclosure (part of the Beam Tube enclosure)

SEI Seismic Isolation System

SUS Suspension

TBD To be determined (for as yet unspecified quantities).

TBR To be resolved/reviewed; used when a provisional data value is possibly uncertain

VE Vacuum Equipment or the Vacuum Equipment Group

VEA Vacuum Equipment Area

Vertex The point of intersection of the LIGO arms.  Also may refer to the facilities erected around this
point.  It is also called the corner or corner station.


