
Beamline 2.1.2
rev 2  7/17/06   Ken Woolfe

COLOR  KEYVALVES

VACUUM

WATER

AP, DIAGS

FAST VALVE

STORAGE
RING

Exit
Flange

VVR202

S
h

ie
ld

 W
al

l

PSS201

PSS

PS201

PS

WFS002

VVR001

exit
mask

AP001

WFS001
IG001
IP001

S
h

ie
ld

 W
al

l

IP201

VVR201

AP

AP002 FV201

IG201

MT

M201 mirror

IG202 (FE)
IG203 (BR)
IP202 (500)

VVR203

AP

AP201

WFS201

DELAY LINE

CONDENSER/KZP

IG206

 FVS201

BL02.1.2

VVR205

FV202

LM SW - OUT & BACK

MZP IG2A2

TMP202

AIR GAP

IG204
IP203 (250)

(SEALING VALVE)

IG205

TMP201

RP201LM SW

 FVS202

VVR206 CCD

RP201

VVR2A2

WFS003

AP

AP202 DIAG201

DIFF
IP

DIAG202 DIAG203

IG207

VVR2A1

IG208

VVR204



Beamline 2.1.2
rev 2  7/17/06   Ken Woolfe

COLOR  KEYVALVES

VACUUM

WATER

AP, DIAGS

FAST VALVE

STORAGE
RING

Exit
Flange

VVR202

S
h

ie
ld

 W
al

l

PSS201

PSS

PS201

PS

WFS002

VVR001

exit
mask

AP001

WFS001
IG001
IP001

S
h

ie
ld

 W
al

l

IP201

VVR201

AP

AP002 FV201

IG201

MT

M201 mirror

IG202 (FE)
IG203 (BR)
IP202 (500)

VVR203

AP

AP201

WFS201

DELAY LINE

 FVS201

BL02.1.2

FV202

IG204
IP203 (250)

(SEALING VALVE)

IG205

TMP201

RP201LM SW

WFS003

AP

AP202 DIAG201

DIFF
IP

DIAG202 DIAG203

VVR2A1

FIRST LIGHT CONFIGURATION

FLANGE



STORAGE
RING

Exit
Flange

VVR001

PSS201

PSS

FV201

PSS101

PSS

FV101

S
h

ie
ld

 W
al

l

VVR202

VVR102

BL3.2.1

BL3.2.2
IG001
IP001
(240)

WFS002

IG101
IP101
(160)

IG201
IP201
(160)WFS001

COLOR  KEYVALVES

VACUUM

WATER

AP, DIAGS

FAST VALVE

VAT

AP101

VVR201

PS101

PS201

VVR101

PS

PS

VAT

VAT
AP201

TO
3.2.2

FUTURE

VAT

VAT

Beamline 3.2.1 LIGA
(WCL - West Coast Liga)
rev 0  10/24/02     Ken Woolfe

AXSUN I
END 

STATION
HUTCHIG102

IP102
(240)

WFS101

XW
Be Filter

(not a vac barrier)

XW
Be Window

FVS101



STORAGE
RING

Exit
Flange

VVR001

PSS201

PSS

FV201

PSS101

PSS

FV101

S
h

ie
ld

 W
al

l

VVR202

VVR102

BL3.2.1

BL3.2.2
IG001
IP001
(240)

WFS002

IG101
IP101
(160)

IG201
IP201
(160)WFS001

Beamline 3.2.2 LIGA
( FUTURE AXSUN)
rev 0  10/24/02     Ken Woolfe

COLOR  KEYVALVES

VACUUM

WATER

AP, DIAGS

FAST VALVE

VAT

AP101

VVR201

PS101

PS201

VVR101

PS

PS

VAT

VAT
AP201

TO
3.2.1

VAT

VAT

IG202
IP202
(240)

WFS201

XW
Be Filter

(not a vac barrier)

FVS201

AXSUN I
END 

STATION
HUTCH

XW
Be Window



AXSUN
END 

STATION
HUTCH

STORAGE
RING

Exit
Flange

VVR001

AP

AP001

AP

AP002

PSS201

PSS

VVR201 FV201

PS101

PS201

PSS101

PSS

VVR101 FV101

S
h

ie
ld

 W
al

l

VVR202

VVR102

VVR103

BL3.3.1

BL3.3.2

WFS001 IG001
IP001
(240)

WFS003

IG101
IP101
(240)

IG201
IP201
(240)

IG102
IP102
(240)

IG202
IP202
(240)

IG103
IP103
(170)

FVS101

WFS101

WFS002

Beamline 3.3.1 (AXSUN)
rev 0  Ken Woolfe 01/18/01

PS

PS

COLOR  KEYVALVES

VACUUM

WATER

AP, DIAGS

FAST VALVE

XW
Be Window

XW
Be Filter

(not a vac barrier)

W.C
LIGA

HUTCH

TO
LIGA

MDCVAT

MDCVAT

VAT

VAT



LIGA
END 

STATION
HUTCH

STORAGE
RING

Exit
Flange

VVR001

AP

AP001

AP

AP002

PSS201

PSS

VVR201 FV201

PS101

PS201

PSS101

PSS

VVR101 FV101

S
h

ie
ld

 W
al

l

VVR202

VVR102

VVR203

BL3.3.1

BL3.3.2

WFS001 IG001
IP001
(240)

WFS003

IG101
IP101
(240)

IG201
IP201
(240)

IG102
IP102
(240)

IG202
IP202
(240)

IG203
IP203
(480)

FVS201

WFS201

WFS002

TO
AXSUN

Beamline 3.3.2 (W. C. LIGA)
rev 2  01/18/01      Ken Woolfe

PS

PS

COLOR  KEYVALVES

VACUUM

WATER

AP, DIAGS

FAST VALVE

XW
Be Filter

(not a vac barrier)

AXSUN
HUTCH

XW
Be Window

MDCVAT

MDCVAT

VAT

VAT



Beamline 4.0.2 EPS dwg.
rev 7  Ken Woolfe 4/29/09

STORAGE
RING AP001

FAP001 VVR001

IG001

Exit
Flange

WFS001

Sh
ie

ld
 W

al
l

VVR102 VVR103VVR101

IP103
(80)

ENTRSI

WFS104
WFS103 IG102

IP104
(80)

spool

IP105
(480)

MONO101

IG103
IP106
(480)

IP107
(480)

FVS101

MONOCHROMATOR

COLOR
KEY

VALVES

VACUUM GAUGES & PUMPS

WATER FLOW SWS.

APERTURES, STOPS, DIAGS

FAST VALVE & SENSORS

WFS105 & WFS106 - premirror
WFS107- G101/diag105 mask
WFS108 - diag106

BL4.0.2

G101 M103

premirror -M102/202

DIAG
101

DIAG103

DIAG104

M203

DIAG
102

DIAG106

DIAG105

IP141
(120)

VVR104

END SYSTEM

IG109

PIVOT
BELLOWS

VVR111

VVR131

IG111
VVR121

IG121
IG131

IG105
IP109
(80)

spool EXITSI VVR108VVR105

IG108
IP1012 (120)

FVS102

DIAG107

DIAG108

MIRROR TANK

IG107
IP1011
(240)

vert. refocus

M105/205

VVR106

IG106
IP1010

(40)
LIM. SW

(not done)

VVR141

IG141

PEEM
ES4NEW BL4.0.1.4

VVR141 intlkd to IG104 & 141
VVM141, 142 locked open

M141

IG104
IP108
(80)

spool

M142

VVM141

VVM142
IP142
(120)

VVR002 FV001

IG002
IP002 (400)

TSP

AP301

(for BL4.0.3) PSS301
(for BL4.0.2) PSS201

IP001
(640)

HAP001

WFS002
WFS003

fixd
vert.
 ap.

VAP001

fixd
ctr.
 ap.

CAP001

WFS004
WFS005

WFS006

PSS

note: PSS also acts as PS

WFS007
WFS008

horiz.
ap.

M301

VVR003

WFS009 (AP201, AP302, shield); WFS 201 (M201); WFS302 (M302)
                                                      (chilled)                  (chilled)

WFS202

BL4.0.3

AP201 AP302

TSP003IG003
IP003 (400)
FVS001

M201
horiz. defl. horiz. defl.

M302

(was IG101)
(was IP102)

VVR301

DIAG301
insertable

 DIAG201

WFS202

(psn sw.)

WFS301 (M301) (chilled)
WFS301A (AP301 + shield)

MIRROR TANK

IG107
IP1011
(240)

horz. defl 
(& refocus)

M106/206

VVR107 & IG108
REMOVED



Beamline 4.0.3 Instrumentation dwg.
rev 12  Ken Woolfe 10/23/09

STORAGE
RING AP001

FAP001 VVR001

IG001

Exit
Flange

WFS001

Sh
ie

ld
 W

al
l

VVR301 ENTRSI

WFS304

BL4.0.3
MONO301

IG302
IP302
(400)

FVS301

MONOCHROMATOR

COLOR
KEY

VALVES

VACUUM GAUGES & PUMPS

WATER FLOW SWS.

APERTURES, STOPS, DIAGS

FAST VALVE & SENSORS

WFS306- M303
WFS307- G301/302
(chilled)

BL4.0.1/.2

G301

premirror -M303

G302

EXITSI VVR303 horiz. defl.
M331

IG304
IP304 (200)

TSP

M321

ES1
Gas cell

VVR311

insertable
 DIAG301

WFS303

IG301
IP301
(75)

IG303
IP303
(100)

VVM312

WINDOW VALVESIG311
IP311 (40)

TSP

(psn sw.)

VVR321 ES2
(RIXS)

IG322
IP322 (200)

M322

M323
VVR324

CCG323

VVR331
ES3

(ARPES)

IG332
IP332 (400)

K-B
MIRROR

M332

M341

IG333, IP333(25)

IG312
CG311

VVM313

VVR101

DIAG201

WFS202

AP201 AP302

TSP003IG003
IP003 (400)
FVS001

M201
horiz. defl.

TCs & htrs

horiz. defl.

M302VVR003

(was IG101)
(was IP102)

WFS009 (AP201, AP302, shield); WFS 201 (M201); WFS302 (M302)
                                                      (chilled)                  (chilled)

VVR002 FV001

IG002
IP002 (400)

TSP
WFS301 (M301) (chilled)

M301
horiz. defl.

AP301

WFS301A (AP301 + shield)

(for BL4.0.3) PSS301
(for BL4.0.2) PSS201

IP001
(640)

HAP001

WFS002
WFS003

fixd
vert.
 ap.

VAP001
fixd
ctr.
 ap.

CAP001

WFS004
WFS005

WFS006

PSS

note: PSS also acts as PS

WFS007
WFS008

horiz.
ap.

(PSS002 will be changed to PSS201)

Racks

I-zero

VVR323

VVR332

IG331
IP331 (80)

TMP321
CG321

CCG321

VVR322A

(J. Denlinger)

(Yi-De Chuang)

VVR302

IP302A
(75)

IP322A
(150)

 DIAG302  DIAG303

WFS305

VVR333 M333

VVR341

ES4
(TOF)

(C. Jozwiak)

M342 VVR342

VVR334

IG341, IP341(25)

IG334

IG342

VVM341A

locked open

I-zero

CCG321A

(psn.)

(psn.)

R
a
c
k

VVM322

IP321
(75)

 DIAG301A
(future)

 DIAG303A

 DIAG321A  DIAG321  DIAG322

 DIAG311
(POLIZATION
ANALYZER)



DOWNSTREAM
EPU BEAM

PSS001

M401
(future)

M101
(future)

UPSTREAM
EPU BEAM

PSS002

M201

M301
(future)

BL 4.0 MIRROR SWITCHYARD
Ken Woolfe 9/25/98  (rev 9/01) BL04.0.4

BL04.0.3

BL04.0.1

BL04.0.2
(CURRENT

BEAMPATH)

AP101 AP102

AP103

Beam defining AP

M401/101

M201/301

(future)

FUTURE
Beampipe called

BL04.0.3 (/.4)

EXISTING
Beampipe called

BL04.0.1 (/.2)



Beamline 4.2.2 (MBC)
rev 1  K. Woolfe/J. Elkins 07/29/03

COLOR  KEYVALVES

VACUUM

WATER

AP, DIAGS

FAST VALVE

BL04.2.1

BL04.2.2

PSS201

PSS

S
h

ie
ld

 W
al

l

BL04.2.1

BL04.2.2

IG102
IP103
(120)

PSS101

PSS

BL04.2.2

STORAGE
RING

Exit
Flange

VVR001

VVR201

VVR101

AP
IG001
IP001
(240) PS201

WFS002
(PS)

PS

PS

AP001 PS101

WFS101
CG101 hi/lo

WFS201
CG201 hi/lo

IP202
(160)

IP102
(160)

IG202 (FE)
IG202A (BR)

IP203
(500)

spool

NO APERTURE

IG101
IP101
(20)

IG201
IP201
(20)

UHV 10 -9 HV 10 -7

AP

IG203
IP204
(500)

WFS204 
(MONO)

2 CRYSTAL
MONO201VVR203

AP201

WFS203 
(AP201)

VAT

VAT

VAT
IG204
IP205
(500)

M202

VVR202

VVR102

IG002
IP002
(480)

M101

M201

WFS102

WFS202

chiller

chiller

COMMON
VACUUM

MDC

MDC

AP101A

AP201A

COMPTON
SHIELD

AP & SHIELD
LCW COOLED,

NO INTLK

VVR204

VAT

XW101

XW201

XW102

XW202

DETECTOR

BL04.2.2.1 MINI-HUTCH (YELLOW)

PSS211

PSS

XW211

Be Window

BPM211

DIAG

+

PS211

He Box

XW212SLITS

Kapton Window

Experimental
Dual Action

Fast shutter - 
User Ctl. (Not EPS)

IN AIR

IMON211

WFS001
(AP001

& AP001A)

SAMPLE
CRYSTAL

attenuators



Beamline 4.3 FE
rev 0  K. Woolfe/J. Elkins 1/30/03

COLOR  KEYVALVES

VACUUM

WATER

AP, DIAGS

FAST VALVE

BL04.3.1

PSS201

S
h

ie
ld

 W
al

l

BL04.3.2

IG102
IP103
(120)

PSS101

PSS

PSS

BL04.3.2

STORAGE
RING

Exit
Flange

VVR001

VVR201

VVR101

AP
IG001
IP001
(240) PS201

WFS002
(PS)

PS

PS

AP001 PS101

WFS101
CG101 hi/lo

WFS201
CG201 hi/lo

IP202
(160)

IP102
(160)

NO APERTURE

IG101
IP101
(20)

IG201
IP201
(20)

UHV 10 -9 HV 10 -7

AP

VAT

VAT

VVR202

VVR102

IG002
IP002
(480)

M101

M201

WFS102

WFS202

chiller

chiller

COMMON
VACUUM

MDC

MDC

AP101A

AP201A

COMPTON
SHIELD

AP & SHIELD
LCW COOLED,

NO INTLK

XW101

XW201

XW102

XW202

WFS001
(AP001

& AP001A)

IG202
IP203
(120)

BL04.3.1



COLOR  KEYVALVES

VACUUM

WATER

AP, DIAGS

FAST VALVE

Beamline 5.0.1/.3
rev 4  Ken Woolfe 9/12/06

XW311 PS311
4-JAW
AP311

IMON311

VVR301
IG301       RESERVED
IP301           NAMES

PSS311
AP302

He

PSS

PSS301

PSS

PSS101

1 flow for all 3 PSS & AP
PSS 101 & 301 close on VVR101, 102 closure

VVR002

Sh
ie

ld
 W

al
l

IG002
IP002

IG003
IP003

Spool

SP002PSS001

PSS

IG201
CG201
IP201 (600)

IG201A
CG202 spare

IP101/301 (800)

WFS201
(mirror/chilled)
WFS201A
(mask+shield)

MT
M201

MT

M101
M301

WFS101&301
(mirror/chilled)
WFS101A
&  301A

(mask + shield)

AP003

WFS007

AP

VVR101

WFS007

IG101
IP101
(160)

CG101
not intlkd

END 
STATION

END 
STATION

BL05.0.3

BL05.0.1

SP002

Spool

PS001

PS

WFS004

IR mirror. 
(wfs401)VVR001

WFS
002A&B

IG001
RGA 001

IP001 (220)

XW001

CG001 hi/lo

VVR002A

STORAGE
RING

FTR001

IG001A
IP001A

TURBO w/intlk box

VVR002B

carbn ftr
BS002AP001AVAP001HAP001AP001

PSS

PSS201

AP

LS401

psn. sensing

PS401 PS
WFS401

VVM401

BR5.0.4
thick window

PRSW111 lo

PSS111

PSS

XW111 PS111AP102 IMON111

DIAG

+

4-JAW
AP111

BPM111

PRSW311 lo

PSS He

DIAG

+

BPM311

HUTCHES

CURVED
CRYSTAL

MONO101VVR102
AP101

WFS102
(mirror/chilled)
WFS102A

(AP)

BEAM
STOP

VVR201
2 CRYSTAL
MONO201

BPM101

CURVED
CRYSTAL

MONO301
VVR302

AP301

IG302
IP302
CG302

not intlkd

WFS302
(mirror/chilled)
WFS302A

(AP)

BEAM
STOP

BPM301

(160)

IG303
IP303
(160)

IG103
IP103
(160)

WFS001

VVR103

VVR303
VVR203

PSS211

PSS

BL05.0.1
HUTCH

BL05.0.3
HUTCH

IG102
IP102
(160)

CG102
not intlkd

BL05.0.2 HUTCH

WFS005

WFS005C

WFS005A
WFS005BFTR002

TM201
TM101
TM301

TM003

TM001
TM002



Beamline 5.0.2
rev 18  Ken Woolfe 12/19/06

STORAGE
RING

VVR002

Sh
ie

ld
 W

al
l

BL05.0.3

EXPT.
END 

STATION

MT
M201

MT

M101
M301

IG002 IG003

PSS201

PSS AP

AP003

BL05.0.1

BL05.0.2

DIAG201
AP201

DIAG202

MT

M202

Spool

PSS211

PSS

Hu
tc

h 
W

al
l

WFS007

DIAG203 SP202

Spool

SP201

IG201
CG201
IP201 (600)

Spool

SP002
Spool

SP001

PSS

PSS

PSS301

PSS101

DIAG

+

WFS202

IG205
IP205

1 flow for all 3 PSS

VVR201

IP002 IP003

IG203
IP203

VVR203

AP
BPM

BPM204

MONO201 AP201A

APAP
FIXED DIAG

+

IG202
CG203
IP 202
CP201

+

WFS204

DIAG202A

PRSW204 lo

WFS008
(spare)

IG201A
CG202 spare

IP101/301 (800)

COLOR  KEY

VALVES

VACUUM

WATER

AP, DIAGS
FAST VALVE

WFS203 (chilled)

WFS201
(mirror/chilled)
WFS201A
(mask+shield)

PSS001

PSS

BS002

WFS101 & 301
(mirror/chilled)

WFS101A& 301A
(mask+shield)

exit
mask

AP001

WFS001

psn. sensing

PS401 PS
wfs401

VVM401

BR5.0.4
thick window

fixd
horiz.
 ap.

AP001A

horiz.
mask

PS001

PS

WFS004

fixd
vert.
 ap.

VAP001
IR mirror. 
(wfs401)VVR001 HAP001

WFS002A
WFS002B

IG001
RGA 001

FTR001

IP001 (220)

XW001

CG001 hi/loIG001A
IP001A

VVR002A

WFS003
(not in service) TURBO w/intlk box

VVR002B

LS401
WFS005A

WFS005

FTR002
carbon filter

WFS005B WFS005C

TM201

THERMAL

TM101
TM301

TM202

VVM201 VVM202

FIXED DIAG

TM003

TM001 TM002



VVR103

Sh
ei

ld
 W

al
l

PSS101

FVS101

Beamline  5.3.1
Rev 5  Jeremy Mentz  11/22/2013

Storage Ring

Exit Flange
VVR001

FV201

VVR102

BL05.3.2

PS101

PS201

VVR101 FV101

PSS201
VVR202

WFS001

WFS002
IP201 (240)

IG201

IP101 (240)

IG101

IP103 (170)

BL05.3.1.1
HUTCH

VALVES

VACUUM

WATER

AP, DIAGS

FAST VALVE

COLOR KEY

WFS102

AP001

VVR201

WFS003

IP001 (240)

IG001

IP102 (240)

IP202 (200)

IG202

BL05.3.4

BL03.3.2

VAT

VAT

VAT

MDC

MDC

VAT

PS401
AP002

Visible Light Mirror

VVM202

Visible Light Mirror

Thick Window

WFS401 (M401)

AP001 AP102 M101
SLIT

AP103
Ion 

Pump AP104 Spool
Differential 

Pump
VVR104 VVR111

ES1

VVR112

ES2

VVR104A VVR111A

MONO202

IP103 (170)

IG102

IG102A

IP104 (400)WFS101

WFS103

IG103

RGA101

FVS102 IP105 (120)

IP106 (120)
TMP101 TMP102

IG112

CG112

IG104

CG101

RP101

IG111

CG111

2 Crystal
TM102

Be Window 
Valve

HI VAC 10-8 LOW VAC 10-6BL05.3.1 TM101



Beamline 5.3.2.1
rev 1  Ken Woolfe 7/27/10

COLOR  KEYVALVES

VACUUM

WATER

AP, DIAGS

FAST VALVE

VVR211
MT

WFS201 (AP201)
WFS202   (M201)

IG202
IG202A

FVS201

AP

AP201

IP211
(240)

M201

PSS201

PSS

VVR201 FV201

PSS101

PSS

VVR101 FV101

Sh
ie

ld
 W

al
l

VVR202

VVR102
BL05.3.1

BL05.3.2

IG101
IP101
(240)

IG201
IP201
(240)

IG102
IP102
(200)

STORAGE
RING

Exit
Flange

VVR001

AP

AP001

WFS001

BL05.3.1

BL05.3.2

IG202 for FE (GP350)
IG202A for BR (GP350)

AP

IG001
IP001
(240)

WFS002
(AP002)

PS201
WFS003

(PS)

PS

PS

M401

WFS401
(M401)

Visible light mirror
PS

AP002PS401
VVM401

BL05.3.4

thick window

PS101

BL05.3.2.1
(ENDSTATION #1)

IP213
(320)

VVR214

FVS211

psn. sensing

MDC

VAT

VAT

MDC

USER ROOM

WFS212

MT

WFS211

AP211 M211

IG213

ENTR SL VVR212

EXIT SL

BL05.3.2.2
(ES #2)

VVR203

VVR213

IG212
IP212
(320)

G211

 MONO
GRATING

5.3.1 HUTCH

IG214
IP214
(60)

PSS211

(M221)
(ES2 FAN ONLY)

(ES1 FAN ONLY)

IP203
(200)

IP202 IG211 WFS213

USER
BEAM

SHUTTER



Beamline 5.3.2
rev 0  Ken Woolfe 09/18/00

COLOR  KEYVALVES

VACUUM

WATER

AP, DIAGS

FAST VALVE

VVR204 ENTRSLVVR203
MT

WFS201 (AP201)
WFS202   (M201)

IG202
IG202A
IP202

FVS201 IP203
(200)

AP

AP201

IG203
IP204
(120)

IP205
(120)

IG204
IP206
(200)

BL05.3.2.1
(ENDSTATION #1)

BL05.3.2

WFS211 IG211
IP211

M201
VVM201

(locked open)

PSS201

PSS

VVR201 FV201

PSS101

PSS

VVR101 FV101

S
h

ie
ld

 W
al

l

VVR202

VVR102

BL05.3.1

BL05.3.2

IG101
IP101
(240)

IG201
IP201
(240)

IG102
IP102
(200)

STORAGE
RING

Exit
Flange

VVR001

AP

AP001

WFS001

VVR205

BL05.3.1

BL05.3.2

(FUTURE)

VVR211

IG202 for FE (GP350)

IG202A for BR (GP350)

AP

IG001
IP001
(240)

WFS002
(AP002)

PS201
WFS003

(PS)

PS

PS

M401

WFS401
(M401)

Visible light mirror
PS

AP002PS401
VVM401

BL05.3.4

thick window

PS101

DIAG 201

BL05.3.2.2
(ENDSTATION #2)VVR206

G201

GRATING

IG205
IP207
(200)

VVR207 VVR221
GAS FILTER

CG203

EXITSL

FVS202

IG206
IP208
(200)

CG221

LV201 (manual)
RPMP

AP205AP203 AP204

RVR202RVR201
IG207

Si Window

N2

AP202 AP206

RVR203

DIAG 202

10 -5

RPMP
CG201

TMP202TMP201
CG202

10 -9

VVR208

psn. sensing

MDC

VAT

VAT

MDC

MDC MDC

MDC

MDC

VAT VAT

VAT
VAT VAT MDC

MDC

WFS203

USER ROOM



VVR101A

VVR102A

Rev 1  J Mentz 7/13/12

PIRG102

PIRG101



Beamline 6.0.1 (Hard X-ray)  EPS dwg.
(with separate insertion device)

COLOR
KEY

VALVES

VACUUM GAUGES & PUMPS

WATER FLOW SWS.

APERTURES, STOPS, DIAGS

FAST VALVE & SENSORS
rev 9  J. Mentz 04/04/2013

VVR102

IG101(FE)
IP101
(120)

STORAGE
RING

AP001 VVR001

IG001

Exit
Flange

WFS001

Sh
ie

ld
 W

al
l

TCs & htrs

BL6.0.2

BL6.0.1

VVR201

VVR101

M101/201, MONO101,  ARE CHILLED
ALL OTHERS ARE LCW

4-JAW SLIT VVR104

END
STATION 1

VAT

ES 1

(10m to FV) Chopper

WFS104

horiz. defl.

M104

IG103
IP103
(320)

CRYSTAL
MONOCHROMATOR

WFS106 (M102)

WFS107 (SPARE)

IP102
(DIFF)

IG shared w BR

FVS101

XW101

Be Window

IG102

BL06.0.1.1
HUTCH

intlk to
PSS101

TMP101

DIAG101

IG104
IP104
(200)

PSS111

MONO101

X101

X102

M102

M103

Only 1 FVS for 3 reasons:
1) diff. pumping
2) FVS101 still 10m from FV
3) downstream window

AP102 DIAG102
AP104VVR103

AP103

WFS102 WFS105WFS103

VAP105 HAP106

AP102A

PSS101
PSS201

IP001
(640)

AP002

WFS002
WFS003

AP003

WFS004

note: PSS also acts as PS

WFS005
WFS006

WFS101A 
(AP101)

WFS101

2
1

IP003 (300)

M201

horiz. defl.

AP201

IG002
IP002 (400)

M101

horiz. defl.

AP101

WFS201
WFS201A 

(AP201)
(was WFS008) (was WFS009)

(splitter)(horiz.)

WFS
102A

WFS104A
(vert. slit)

VVR002 FV001



Beamline 6.0.2 (Soft X-ray)  EPS dwg.
(with separate insertion device)

COLOR
KEY

VALVES

VACUUM GAUGES & PUMPS

WATER FLOW SWS.

APERTURES, STOPS, DIAGS

FAST VALVE & SENSORS
rev 9  J. Mentz 04/2/2013

STORAGE
RING

AP001 VVR001

IG001

Exit
Flange

WFS001

Sh
ie

ld
 W

al
l

TCs & htrs

BL6.0.2

BL6.0.1VVR101

VVR201

M101/201, MONO201,  ARE CHILLED ALL OTHERS ARE LCW

DETECTOR

IG206

ES 2

horiz. defl.

M203

IG205
IP205
(120)

VVR206

VAT

RP221

TMP221

VVR205

VAT

MONO201

IG204
IP204
(320)

MONOCHROMATOR

WFS208 (M202)

WFS209 (G201)

grating-G201 & 202

premirrors -M202IP203

VAP205

10 -9
DIFF. IP

IG203

SAMPLE CHAMBER
(ES1) VVR204

IG201(FE)
IP201
(120)

VVR203 4-JAW 
SLITChopper

WFS206
IP202

IG shared w BR

FVS201
(9m to FV)

VVR211

RP211
CG212

VENT
VVR212

TMP211

CG211

PUMP & VENT SEQ.
RSS DOOR INTLK

intlk to
PSS202

TMP201
RP201

PSS202 VVR202

IG202

10 -610 -7
WFS203

DIFF. IP

AP202

WFS202

AP203

WFS204

M202.1M202.2
M202.3 CG221

CG222

VVR222

AP204

WFS205

VVR211A

VVR221

VENT
VVR221A

NOT INTLKD.

HAP206

VVR002
PSS101
PSS201

IP001
(640)

AP002

WFS002
WFS003

AP003

WFS004

note: PSS also acts as PS

WFS005
WFS006

FV001

WFS101A 
(AP101)

WFS101

2
1

IP003 (300)

M201

horiz. defl.

AP201

IG002
IP002 (400)

M101

horiz. defl.

AP101

WFS201
WFS201A 

(AP201)
(was WFS008) (was WFS009)

(splitter)(horiz.)

WFS207

DIAG201



VVR1

Sh
ei

ld
 W

al
l

PSS1PS1

M1 Mirror

WFS2
FVS1

IP1 (xx)

Beamline  6.1.2
Rev 3  Jeremy Mentz  7/1/2013

Storage Ring

Exit Flange

IG1

VVR2 FV1

VVR1
AP?

ES VVR1
Air Gap

WFS1A WFS2A IG2

IP2 (xx)

IG3
IP2 (xxx)

Delay Line

IG4L

IP3 (xxx)

Condenser / KZP

IG1

ES VVR2

IG2

CCD

VALVES

VACUUM

WATER

AP, DIAGS

FAST VALVE

COLOR KEY

WFS2B

VVR2

IG4H

RP1

VVR1C VVR1CS

TMP1

N2 Vent

VVR1A

MZP

RP2

VVR2C VVR2CS

TMP2

N2 Vent

VVR1B

CG2

CG1



Beamline 6.3.1
rev 2  9/3/10   Ken Woolfe

COLOR  KEYVALVES

VACUUM

WATER

AP, DIAGS

FAST VALVE

STORAGE
RING

Exit
Flange

VVR1

Sh
ie

ld
 W

al
l

6.3.1 PSS1

PSS

PS1

PS

WFS1A

VVR1

exit
mask

AP1

WFS1A
IG1
IP1

WFS2A Sh
ie

ld
 W

al
l

MT

M3 mirror

Spool

VVM1

IG7

VVM4

6.3.1 IG1
6.3.1 IP1

VVR2

AP

AP1 FV1

IG2
IP2

VVM0

BR06.3.2

BR06.3.1

MT

M1 mirror

FE-IG2
BR-IG3

IP2 (150)

IP3 (150)

VVR2
BR06.3.1

AP

AP1

WFS1

AP

4-JAW
AP

MT

M2 mirror

IG4 IP4 (50)

IP5 (50)

MT

GRATING

IG5 IP6 (300)

Iso

Valve

VVM2
SCANNING

SLIT
EXIT
SLIT VVR3

Spool

IG6
IP7 (100)

DIFF IP

XIA

IP8

VVM3

2T
MAGNET

IP9 (50)

IP10 (50)

 FVS1

BL06.3

Order
Sorter

6.3.1.1

ES1-VVR1
Lo 

Section

IP11
(220)

6.3.1.1

ES1-VVR2
BR06.3.1.1

ES1-IG1

(future)

WFS2



VVR1

Sh
ei

ld
 W

al
l

PSS1PS1

M1 Mirror

WFS2
FVS1

6.3.2 IP1 (xx)

Beamline  6.3.2
Rev 2  Jeremy Mentz  7/1/2013

Storage Ring

Exit Flange

IG2

VVR2 FV1

VVR1

BL06.3

WFS1AWFS1A
6.3.2 IG1

IG2 (FE)
IP2 (xxx)

Diff IP

FVS2 CG1

ES1
VVR1

CG3

ES1
VVR2

Guest End Station

VALVES

VACUUM

WATER

AP, DIAGS

FAST VALVE

COLOR KEY

WFS2A

VVR2

IG5

Exit 
Mask AP1

VVM0

IP2 (xx)IG1

IP1 (xx)

IG3 (BR)
IP3 (xxx)

MONO
VVM3

Exit Slit4 Jaw Ap

VVM5

VVM4

M3 Mirror Order Sorter Reflectometer

IP6 (xx)

IG6

IP5 (xxxx)IG4

IP4 (xxx)

BR06.3.1

DIAG

Filter
Wheel

VVR1B

N2 Vent
VVM1CRYO

VVR1C VVR1A

RP1

IG1

CG2



Beamline 7.0.2 MAESTRO
rev 1  Ken Woolfe 9/25/13

COLOR  KEYVALVES
VACUUM AP, DIAGS

FAST VALVE

VVR202 VVR203

IG201
IP201 (100)

FVS201

+

WFS202

STORAGE
RING

AP001 VVR001

IG001

Exit
Flange

WFS001

Sh
ie

ld
 W

al
lVVR002 FV001

(for BL7.0.2) PSS201
(for BL7.0.1) PSS101

IP001 (800)

TSP001

AP002

WFS002
WFS003

fixd
ctr.
 ap.

AP003

WFS004 WFS005
WFS006

horiz.
ap. 1

2

IG002
IP002 (400)

AP201
M201

WFS201 (M201) (chilled)
WFS201A (AP201 + shield)

VVR201

VVR101

BL7.0.2
MAESTRO

BL7.0.1
COSMIC

DIAG201 MONO201

IG202
IP202 (800)

WFS203 (M202 MASK)

WFS204 (G201/202 MASK)

grating-G201 & 202

M202

AP202
ZERO ORDER

MASK

WFS205
IP203 

(100)

+
DIAG202

4-JAW
APERATURE

M221

M211

FVS202
IG203
IP204

(400)

M201
CHAMBER

SWITCHYARD

WFS206
+

BL7.0.2.2

VVR221

+BL7.0.2.1 VVR211

IG211
IP211 (75)

SHTR211AP211

WFS211

VVR212

IG221
IP221 (75)

SHTR221AP221

WFS221

VVR222

DIAG211

+

DIAG222

IG222
IP222 (75)

ES2
nARPES

+

DIAG212

M212

IG212
IP212 (250)

BL7.0.2.1

VVR213

WINDOW
VALVE

IG213
IP213

(45)

GAS CELL

WINDOW
VALVE VVR214

CG211

RVM RVM RVM RVM DIAG212A M213

IG214
IP214 (400)

M214

IG215
IP215 (400)

K-B FOCUSING MIRRORS

VVR215 +

DIAG213

IG216
IP216 (75)

+

POLARIMETER

microARPES
+

DIAG214

IG217
IP217 (75)

LEEM

ES1A ES1B

House WATER
Chilled WATER

DIAG221

(user ctl., not EPS)

SLIT211

SLIT221

(user ctl., not EPS)



Beamline 7.2 (diag) EPS dwg. COLOR
KEY

VALVES

VACUUM GAUGES & PUMPS

WATER FLOW SWS.

APERTURES, STOPS, DIAGS

FAST VALVE & SENSORSrev 1  Ken Woolfe 3/14/05

STORAGE
RING

VVR001

IG001 IP001
(300)

AP001

WFS001

Exit
Flange

WFS002 WFS101

Sh
ie

ld
 W

al
l

PS101
PS201

2
1

VAT

visible
light

M101

WFS003

CCD
CAMERA

6 STEP
MOLY

FILTER

PHOSPHOR
WINDOW

ATMOSPHERIC
WINDOW

PINHOLE

BLADES

PRISM

BL7.2.2

BL7.2.1

M102

Sh
ie

ld
 W

al
l

M103BL7.2.1

visible
light

viewport



7.3.3 
VVR1

7.3.3

7.3.3
 VVR2

4-jaw
Slits

WFS2

7.3.3
PSS1

IP6
160 l/s

WFS4

7.3.3
 VVR3

Mica
window

IG2

Mono

IP3&4
240 l/s
240 l/s

M1

IP5
160 l/s

IP7
80 l/s

WFS3 WFS3WFS1
IG4IG3

X-ray hutch

IP1
30 l/s

IG1
FVS1

dual Be
window

Ken Woolfe 9/20/2006
revised 10/04/2011

He filled

8.3m
to FV

DIGIPAK
CTLR.

4-jaw
Slits

4-jaw
Slits

7.3.3.1
PS1

CG1 LO/HI

WFS5

IP2
160 or
240 l/s

M1
BPM

MONO
BPM

DIGIPAK
CTLR.



BL7.3
instrumentation
simplified dwg. 7.3.2 

(Future)

I0 Diag

FVS1

7.3.1.2
 VVR1

7.3.1.1
VVR1

IG1

IG1
7.3.1.2
 VVR2

uXPS
EndstationIG3

IP2
TSP

7.3.1IP1 120 l/s

7.3.1
VVR2

IP2

IG1

7.3.1.1 IP1 60 l/s

7.3.1

ES1-

M1

7.3.1.2 IP1 60 l/s

7.3.1 IG2

IG2

IP3

Slits

Shield Wall

7.3
VVR1

7.3 IG1

WFS1A

 7.3
VVR2

7.3 IG2

FV1 PSS1

IG3

  7.3 
VVR4

Chopper
/Mono
/Mask

7.3.1 
VVR1

 7.3
VVR3

M1
SR

7.3 IG4       ALL MOUNTED IN BR
7.3.1 IG1BUT INTLK CABLE
7.3.2 IG1    RUN TO FRONT-END.
7.3.3 IG1

IP2A

(Last valve 
intlkd to PS)

7.3.1.1
VVR2

UHV 
electric
Isolation
Window

(ctl thru ICS)

PEEM
Endstation

IG3IG2

IP3

PART OF ES

Diag

I0

ES2

ES1

See ES2 detail below

Ken Woolfe, updated 9/5/97
revised 8/22/00

FRONT-END

FRONT-END

7.3.3 
VVR1

7.3.3

7.3.3
 VVR2

Slits

7.3.3
WFS1

7.3.3 IP1
240 l/s

BPM 7.3.3
PSS1

IP6
160 l/s

IG2
WFS3

7.3.3
 VVR3

Be
window

IG1

IP2
160 l/s

C filt.

IP3&4
240 l/s
240 l/s

M1

IP5
160 l/s

IP7
80 l/s

old CG1

WFS2 WFS2 WFS4

AP1

COLOR
KEY

VALVES

VACUUM GAUGES & PUMPS

WATER FLOW SWS.

APERTURES, STOPS, DIAGS

FAST VALVE & SENSORS

7.3.1WFS1 Mono
7.3.1WFS2 Chopper
RGA
IG4

7.3 FVS1

Aperture 1
Aperture 2
WFS1B
IP1
TSP

7.3.3 PS1
7.3.2 PS1
7.3.1 PS1

TSP
IP4
IP3

FVS1

IP2

IG1

IG3
FVS1

X-ray hutch

IG5
CG2

IG4
CG1

7.3.3
 VVR4
window
valve

removed
8/00

CG head there

cable for old CG1 and old CG2
(now CG1) are still installled.

Ti
filter



Beamline 8.0.1
rev 2  Ken Woolfe 8/27/07

COLOR  KEYVALVES

VACUUM

WATER

AP, DIAGS

FAST VALVE

8.0
PSS1

PSS

AP2

Sh
ie

ld
 W

al
l

STORAGE
RING

Exit
Flange AP

FAP1 8.0
VVR1 FAP2 FV1

8.0 IG2
IP2

PS1

8.0 IG1
IP1

8.0 WFS1A

MT

8.0.1 M1 (VFM)

MT

M2

IG8
IP8

IG6
IP6

8.0.1 IP1

WFS1B

8.0.1
VVR1

8.0.1 IG2 (FE)
8.0.1 IP2

Spool

SP1 HBDA1

DIAG

PBPM
+

8.0.1 FVS1

AP AP

VVR2

WFS1

IG3
IP3

8.0
VVR2

IP4
8.0.1 FVS2

VVR3 ENTR_SL EXIT_SL

IG5
IP5

MONO

SGM

WFS2
IG7
IP7

ES1-VVR1 ES1-IG1

ES2-VVR1 ES2-IG1
VVR4 VVR5 VVR6 VVR7

IG4



TM101

TM102

Beamline 8.2.1 (HHMI)
rev 07  C.Cork 2011-08-12

COLOR  KEYVALVES

VACUUM

WATER

AP, DIAGS

FAST VALVE

BL08.2.1

BL08.2.1

PSS201

PSS

S
h

ie
ld

 W
a

ll

BL08.2.1

BL08.2.2

IG202

IP203

(120)

PSS101

PSS

BL08.2.2

STORAGE
RING

Exit

Flange

VVR001

VVR201

VVR101

AP
IG001

IP001

(240)

WFS001

(AP001)

PS201
WFS002

(PS)

PS

PS

AP001 PS101

spool

WFS101

CG101 hi/lo

WFS201

CG201 hi/lo

IP202

(160)

IP102

(160)

IG102(FE)

IP103

(120)

spool

NO APERTURE

IG101

IP101

(20)

IG201

IP201

(20)

UHV 10 -9 HV 10 -7

If either window leaks on upstrm side,
other branch can continue running.

AP

IG103

IG103-2

ATM101

IP104

(400)

WFS104 

(MONO)

2 CRYSTAL

MONO101VVR103

AP101

WFS103 

(AP101)

BPM101
IMON101

DIAG

+

VAT

VAT

VAT
IG104

IP105

(320)

M102VVR104AP102 spool

END-
STATION

BL08.2.1.1 MINI-HUTCH

PSS111XW111

Be Window

PSS

BPM111 IMON111

DIAG

+

PS111

He Box

XW112
AP111

Be Window

User Ctl. (Not EPS)

PRSW111 (Hi ok)

IN AIR

VVR202

VVR102

IG002

IP002

(480)

M101

M201

WFS102

WFS202

chiller

chiller

 COMMON

 VACUUM

MDC

MDC

AP101A

AP201A

COMPTON
SHIELD

AP & SHIELD
LCW COOLED,

NO INTLK

VAT

XW101

XW201

XW102

XW202

CRYO_OK

CRYO_RUN



Beamline 8.2.2 (HHMI)
rev 0G  K. Woolfe/J. Elkins 06/11/07

COLOR  KEYVALVES

VACUUM

WATER

AP, DIAGS

FAST VALVE

BL08.2.1

BL08.2.2

PSS201

PSS

Sh
ie

ld
 W

al
l

BL08.2.1

BL08.2.2

IG102
IP103
(120)

PSS101

PSS

BL08.2.2

STORAGE
RING

Exit
Flange

VVR001

VVR201

VVR101

AP
IG001
IP001
(240) PS201

WFS002
(PS)

PS

PS

AP001 PS101

spool

WFS101
CG101 hi/lo

WFS201
CG201 hi/lo

IP202
(160)

IP102
(160)

IG202(FE)
IP203
(120)

spool

NO APERTURE

IG101
IP101
(20)

IG201
IP201
(20)

UHV 10 -9 HV 10 -7
If either window leaks on upstrm side,
other branch can continue running.

AP

IG203
IP204
(400)

WFS204 
(MONO)

2 CRYSTAL
MONO201VVR203

AP201

WFS203 
(AP201)

BPM201
IMON201

DIAG
+

VAT

VAT

VAT
IG204
IP205
(320)

M202VVR204AP202 spool

VVR202

VVR102

IG002
IP002
(480)

M101

M201

WFS102

WFS202

chiller

chiller

 COMMON
 VACUUM

MDC

MDC

AP101A

AP201A

COMPTON
SHIELD

AP & SHIELD
LCW COOLED,

NO INTLK

VAT

XW101

XW201

XW102

XW202

END-
STATION

BL08.2.2.1 MINI-HUTCH

PSS211

PSS

XW211

Be Window

BPM211 IMON121

DIAG
+

PS211

He Box

XW212 AP211

Be Window

User Ctl. (Not EPS)

PRSW211 (Hi ok)
IN AIR

IMON211

WFS001
(AP001)



Beamline 8.3.1 (UCB)
rev 0F  K. Woolfe/J. Elkins 
06/06/01

COLOR  KEYVALVES

VACUUM

WATER

AP, DIAGS

FAST VALVE

BL08.3.1

PSS201

PSS

S
h

ie
ld

 W
al

l

BL08.3.1

BL08.3.2

IG202
IP203
(120)

PSS101

PSS

BL08.3.2

STORAGE
RING

Exit
Flange

VVR001

VVR201

VVR101

AP
IG001
IP001
(240)

WFS001
(AP001)

PS201
WFS002

(PS)

PS

PS

AP001 PS101

WFS101
CG101 hi/lo

WFS201
CG201 hi/lo

IP202
(160)

IP102
(160)

NO APERTURE

IG101
IP101
(20)

IG201
IP201
(20)

UHV 10 -9 HV 10 -7
If either window leaks on upstrm side,
other branch can continue running.

AP

VAT

VAT

BL08.3.1

spool

IG102(FE)
IP103
(120)

spool

IG103
IP104
(400)

WFS104 
(MONO)

2 CRYSTAL
MONO101VVR103

AP101

WFS103 
(AP101)

BPM101
IMON101

DIAG

+

VAT
IG104
IP105
(320)

M102 spoolVVR104AP102

XW101

XW201

XW102

XW202

VAT

VVR202

VVR102

IG002
IP002
(480)

M101
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Beamline 8.3.2
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Beamline  9.0.1
Rev 09  Jeremy Mentz  10/3/2013
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Cryo 
Interlocks

IG3

CG2

IP4 (30)

VVR112
CG7

Transfer 
Arm

LOAD
LOCK

User TMP 
(Not EPS)
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GAS INLET

Beamline 9.0.2
rev 7  Ken Woolfe 9/15/09
T4 MOVED; T2&4 LINES CROSS
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9.0.2.3 IG1

MONO
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9.0.2 IG3
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VVR2A  manual
9.0.2 CG2A
9.0.2 RP3

LIM. SW

LIM. SW

LIM. SW

(region 1) 9.0.2
VVR2

(ES) T2

9.0.2.2 IG5

9.0.2.1 VVR1
(ES) T1

9.0.2.1 IG1

MT

9.0.2 M7

9.0.2
IG5
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9.0.2.4 IG2
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9.0.2.4 VVR1A
9.0.2.4 TMP1
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9.0.2 
VVR3A

9.0.2 TMP2
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ES on this BL are refered to as TERMINALS, since
there are different physical endstation  experiments
that get connected to the beamline at the Terminals.
Each physical experimental tank has an "endstation"
number (1-6) that stays with the tank.

9.0.2 CG3A
9.0.2 RP4

9.0.2.3 TMP1

9.0.2.2 IG4
9.0.2

VVR3
MT

9.0.2 M49.0.2.2 VVR1 9.0.2.2 VVR2

9.0.2.2 IP5

9.0.2.2 IG1

9.0.2 TMP1

9.0.2 CG4A
9.0.2 RP59.0.2.4 VVR2

FORELINE

9.0.2.2 VVR2A
9.0.2.2 TMP1

9.0.2 CG4A
9.0.2 RP5

(new)

was VVR2

(new)

existing or use new one?
existing

9.0.2.1 IG1 CTL
BL094710 CGA?
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Beamline  9.3.1
Rev 5  Jeremy Mentz  7/1/2013
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VVM4
IO DIAG
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Beamline 9.3.2 Branchline Systems
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EXIT
SLIT
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EXPT.
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BL9.3.2_IG2BL9.3.2_IG3A&B
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BL9.3.2_TSP3



Beamline 10.0 Instrumentation Dwg.
rev 0    Ken Woolfe 01/23/98
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MONOCHROMATOR

TCs & htrs

RGA

Iso

Valve

VVR101

IG101 IG102

Iso

Valve

VVR103

MT

IG104
IP102
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WFS105
(entrsi & diag)

WFS106 
(mono & diags)

WFS103 (mask)
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WATER FLOW SWS.
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FAST VALVE & SENSORS
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Beamline  10.3.1
Rev 1  Jeremy Mentz  7/1/2013
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Beamline 10.3.2
rev 0  01/30/01   Jonathan Elkins/K. Woolfe
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Beamline 11.0.1 (PEEM) EPS dwg.
with second endstation
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rev3  Ken Woolfe  3/9/04
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Beamline 11.3.1
rev 2  K. Woolfe  12/2/08
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Rev 2  Jeremy Mentz  9/25/2013
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Beamline 12.0.1
rev 5  Carl Cork 2012-01-17
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Beamline 12.0.2
rev 0  Ken Woolfe 10/4/05
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Beamline 12.2.2 (HIGH PRESSURE)
rev 1  K. Woolfe   12/15/03
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Beamline 12.3.1 (SIBYLS)
rev 1  K. Woolfe
11/15/05
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Beamline 12.3.2 (MICRO DIFFRACTION)
rev 1  K. Woolfe
6/21/05
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