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3PW & FE
COMPONENTS CENTERLINE
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NOMINAL FAN
REQUIRED

(CENTER) 3PW SOURCE POINT
366mm UPSTREAM OF BM-B

TRIMMED FAN
UPSTREAM

OF FIXED MASK 1

TRIMMED FAN
UPSTREAM

OF FIXED MASK 1

1.496 [38.00mm]
Outboard GE

1.496 [38.00mm]
Inboard GE

.079 [2.00mm]
Mfg./Position Tol.

.079 [2.00mm]
Mfg./Position Tol.

.002 [0.05mm]
Mfg. Tol.

.641 [16.28mm]
Aperture

FI
X

ED
 M

AS
K 

2

.059 [1.50mm]
Mfg./Position Tol.

1.150 [29.22mm]
Aperture

.058 [1.48mm]
Mfg./Position Tol.

1.656 [42.06mm]
Aperture

.551 [14.00mm]
Aperture

1.091 [27.71mm]
Fan Size

MAX SYNCHROTRON FAN
DOWNSTREAM
OF FIXED MASK 4

1.598 [40.58mm]
Fan Size

TRIMMED FAN
UPSTREAM

OF FIXED MASK 3

2.0mrad 4.95mrad

M
IR

R
O

R

BEAM DIRECTION

TRIMMED FAN
UPSTREAM

OF FIXED MASK 2

NOMINAL FAN
REQUIRED

MAX SYNCHROTRON FAN
DOWNSTREAM
OF FIXED MASK 4

TOLERANCED
FAN USED TO
SIZE FE
COMPONENTS

TOLERANCED
FAN USED TO
SIZE FE
COMPONENTS

MAX SYNCHROTRON
FAN DOWNSTREAM

OF FIXED MASK 2

MAX SYNCHROTRON
FAN DOWNSTREAM

OF FIXED MASK 2

TRIMMED FAN
UPSTREAM

OF FIXED MASK 3

.901 [22.88mm]

3.172 [80.57mm]

1.858 [47.19mm]

MAX SYNCHROTRON
FAN DOWNSTREAM

OF FIXED MASK 1

SEE TABLE 2 FOR MIRROR
SPECS

TRIMMED FAN
UPSTREAM

OF FIXED MASK 2

MAX SYNCHROTRON
FAN DOWNSTREAM

OF FIXED MASK 1

.079 [2.00mm]

.845 [21.47mm]
APERTURE

.560 [14.22mm]

.285 [7.25mm]

.901 [22.88mm]

.394 [10.00mm]
ACTIVE INTERLOCK

.394 [10.00mm]
ACTIVE INTERLOCK

MAX SYNCHROTRON
FAN DOWNSTREAM

OF FIXED MASK 3

MAX SYNCHROTRON
FAN DOWNSTREAM

OF FIXED MASK 3

FI
X

ED
 M

AS
K 

3

1.504 [38.21mm]
Fan Size

.059 [1.50mm]
Mfg./Position Tol.

1.563 [39.71mm]
Aperture

2.787 [70.79mm]

.637 [16.18mm]
Fan Size

DRAWING/PART NUMBER REVISION

SHEET           OFESH&Q
RISK LEVEL

E SR-FE-3PW-8001 C

A-1 2 7

BMM, CELL 6 BM, SYNCHROTRON RAY
TRACING HORIZONTAL
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20 mm

40 mm
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0M 5M 10M1M 2M 3M 4M 6M 7M 8M 9M 15M 20M11M 12M 13M 14M 16M 17M 18M 19M 21M 22M 23M 24M 25M 26M 27M

1. 3PW SOURCE POINT (ORIGIN) IS 366mm UPSTREAM OF BM-B.
2. MAX SYNCHROTRON FAN USES GEOMETRIC ENVELOPE AS ITS SOURCE AND IS INTERCEPTED ONLY BY AIR COOLED FIXED MASKS.
3. TRIMMED SYNCHROTRON FAN USES ACTIVE INTERLOCK ENVELOPE AS ITS SOURCE AND IS INTERCEPTED BY CROTCH ABSORBER, EXIT ABSORBER AND FIXED MASKS.
4. ALL MASK APERTURES SHOWN ARE NOMINAL VALUES WITH TOLERANCES SHOWN.
5. ALL APERTURES & TOLERANCES ARE ASSUMED TO BE SYMMETRIC ABOUT THE COMPONENT CENTERLINE UNLESS OTHERWISE SHOWN.



BEAM DIRECTION

3PW & FE
COMPONENTS

CENTERLINE
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XI

T 
AB

SO
R

BE
R

MAX. FAN
UPSTREAM
OF FIXED MASK 2

3PW SOURCE POINT
366mm UPSTREAM OF BM-B

TRIMMED FAN
UPSTREAM

OF FIXED MASK 1

TRIMMED FAN
UPSTREAM

OF FIXED MASK 1

.492 [12.50mm]
Upper GE

.492 [12.50mm]
Lower GE .5512 [14.00mm]

Aperture

.079 [2.00mm]
Mfg./Position Tol.

.0956 [2.43mm]
Fan Size

.242 [6.14mm]
Fan Size

.059 [1.50mm]
Mfg./Position Tol.

MAX. FAN
UPSTREAM

OF FIXED MASK 4

NOMINAL FAN
DOWNSTREAM
OF MIRROR

MAX SYNCHROTRON FAN
DOWNSTREAM

OF FIXED MASK 4

.099 [2.53mm]
Aperture

.1453 [3.69mm]
Fan Size

.0511 [1.30mm]
Mfg./Position Tol.

.1963 [4.99mm]
Aperture

FI
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 M

AS
K 

1

FI
X

ED
 M
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K 

4

FI
X

ED
 M
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2

M
IR

R
O

R

MAX. SYNCHROTRON FAN
DOWNSTREAM

OF FIXED MASK 2
(WITH MIRROR RETRACTED)

MAX. FAN
UPSTREAM
OF FIXED MASK 2

TOLERANCED FAN
USED TO SIZE FE
COMPONENTS

.236 [5.99mm]

.234 [5.95mm]

SEE TABLE 2 FOR
MIRROR SPECS

.301 [7.64mm]
Aperture

.855 [21.70mm]

.002 [0.05mm]
Mfg. Tol.

.079 [2.00mm]
Mfg./Position Tol.

.391 [9.92mm]
Aperture

.472 [12.00mm]
Active Interlock

.472 [12.00mm]
Active Interlock

.059 [1.50mm]
Mfg./Position Tol.

.283 [7.18mm]
Aperture

.224 [5.69mm]
Fan Size

FI
X

ED
 M
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K 

3

2.414mrad

.259 mrad

1.526 [38.75mm]

DRAWING/PART NUMBER REVISION

SHEET           OFESH&Q
RISK LEVEL

E SR-FE-3PW-8001 C

A-1 3 7

BMM, CELL 6 BM, SYNCHROTRON RAY
TRACING VERTICAL
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0M 5M 10M1M 2M 3M 4M 6M 7M 8M 9M 15M 20M11M 12M 13M 14M 16M 17M 18M 19M 21M 22M 23M 24M 25M 26M 27M

1. 3PW SOURCE POINT (ORIGIN) IS 366mm UPSTREAM OF BM-B.
2. MAX SYNCHROTRON FAN USES GEOMETRIC ENVELOPE AS ITS SOURCE AND IS INTERCEPTED ONLY BY AIR COOLED FIXED MASKS.
3. TRIMMED SYNCHROTRON FAN USES ACTIVE INTERLOCK ENVELOPE AS ITS SOURCE AND IS INTERCEPTED BY CROTCH ABSORBER, EXIT ABSORBER AND FIXED MASKS.
4. ALL MASK APERTURES SHOWN ARE NOMINAL VALUES WITH TOLERANCES SHOWN.
5. ALL APERTURES & TOLERANCES ARE ASSUMED TO BE SYMMETRIC ABOUT THE COMPONENT CENTERLINE UNLESS OTHERWISE SHOWN.
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3PW & FE
COMPONENTS
CENTERLINE

1.496 [38.00mm]

(BM-B) UPSTREAM END OF
SECOND DIPOLE MAGNET

1.308 [33.23mm]
CO1 APERTURE

MAX. SYNCHROTRON
FAN DOWNSTREAM
OF FIXED MASK 1
(See Sheet 2)

MAX. SYNCHROTRON FAN
DOWNSTREAM  OF FIXED
MASK 4 (See Sheet 2)

.059 [1.50mm]
Mfg./Position Tol.

.059 [1.50mm]
Lead Mfg./Position Tol.

.118 [3.00mm]
Tube Wall Thickness

3.937 [100.00mm]
Tube Size (100x50x3)

R
C

O

.059 [1.50mm]
Beam Clearance

1.2 [30.23mm]
Tube OD

2.162 [54.92mm]
Tube OD

.125 [3.18mm]
Tube Wall Thickness

.059 [1.50mm]
Mfg./Position Tol.

2.280 [57.92mm]
C02 APERTURE

INBOARD SHADOW SHIELD

.059 [1.50mm]
Beam Clearance

BEAM DIRECTION

14.409 [366.00mm]

(CENTER) 3PW SOURCE POINT
366mm UPSTREAM OF BM-B MAX. SYNCHROTRON FAN

DOWNSTREAM
OF FIXED MASK 1

(Stopped at FM 2 See Sheet 2)

MAX. SYNCHROTRON FAN
DOWNSTREAM OF FIXED MASK 4
(See Sheet 2)

.651 [16.54mm]
Beam Clearance (3mm)

Tube Mfg. Tol. (6mm)

MAX. SYNCHROTRON FAN
DOWNSTREAM

OF FIXED MASK 2
(Stopped at FM 3 See Sheet 2)

1.496 [38.00mm]

2X 6.0 [151.70mm]

.059 [1.50mm]
Mfg./Position Tol.

.125 [3.18mm]
Tube Wall Thickness

.059 [1.50mm]
Beam Clearance

.125 [3.18mm]
Tube Wall Thickness

.059 [1.50mm]
Mfg./Position Tol.

.059 [1.50mm]
Beam Clearance

.059 [1.50mm]
Lead Mfg./Position Tol.

.118 [3.00mm]
Tube Wall Thickness

.651 [16.54mm]
Beam Clearance (3mm)
Tube Mfg. Tol. (6mm)

.125 [3.18mm]
Tube Wall Thickness

2x .309 [7.85mm]Upstream Lead
Clearance & Mfg. / Pos.Tolerance

FM
2

FM
3

FM
4

FM
1

DRAWING/PART NUMBER REVISION

SHEET           OFESH&Q
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BMM, CELL 6 BM, MAX SYNCHROTRON
COLLIMATOR LAYOUT HORIZONTAL
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0M 5M 10M1M 2M 3M 4M 6M 7M 8M 9M 15M 20M11M 12M 13M 14M 16M 17M 18M 19M 21M 22M 23M 24M 25M 26M 27M

1. BREMSSTRAHLUNG SOURCE POINT (ORIGIN) IS UPSTREAM END OF BM-B.
2. ALL APERTURES & TOLERANCES ARE ASSUMED TO BE SYMMETRIC ABOUT THE

     COMPONENT CENTERLINE UNLESS OTHERWISE SHOWN.



3PW & FE
COMPONENTS CENTERLINE

C
O

1

C
O

2

S
S

1 S
S

2

(BM-B) UPSTREAM END OF
SECOND DIPOLE MAGNET

.492 [12.50mm]

.492 [12.50mm]

12.00 [304.8mm]
LEAD

12.00 [304.8mm]
LEAD

28.60 [726.5mm]
Concrete or Stainless Steel

2.00 [50.8mm]
LEAD

10.00 [254.0mm]
LEAD

.098 [2.50mm]
Mfg./Position Tol.

.125 [3.18mm]
Tube Wall Thickness

.122 [3.09mm]
Beam Clearance

.842 [21.40mm]
CO1 APERTURE

MAX. SYNCHROTRON
FAN DOWNSTREAM

OF FIXED MASK 1
( Stopped at FM 2 See Sheet 3)

MAX. SYNCHROTRON
FAN DOWNSTREAM
OF FIXED MASK 4
(See Sheet 3)

.098 [2.50mm]
Lead Mfg./Position Tol.

.118 [3.00mm]
Tube Wall Thickness

.206 [5.24mm]
Beam Clearance (3mm)
Tube Mfg. Tol. (6mm)

1.969 [50.00mm]
Tube Size (100x50x3)

R
C

O

.646 [16.40mm]
Tube OD

.059 [1.51mm]
Beam Clearance

.125 [3.18mm]
Tube Wall Thickness

.098 [2.50mm]
Mfg./Position Tol.

1.052 [26.73mm]
CO2 APERTURE

.856 [21.73mm]
Tube OD

INBOARD SHADOW SHIELD

3PW CENTERLINE

BEAM DIRECTION

14.409 [366.00mm]

MAX. SYNCHROTRON
FAN DOWNSTREAM

OF FIXED MASK 2
( Stopped at FM 3 See Sheet 3)

MAX. SYNCHROTRON
FAN DOWNSTREAM

OF FIXED MASK 2
( Stopped at FM 3 See Sheet 3)

3PW SOURCE POINT 366mm
UPSTREAM OF BM-B

7.0 mrad

.098 [2.50mm]
Mfg./Position Tol.

.125 [3.18mm]
Tube Wall Thickness

.122 [3.09mm]
Beam Clearance

.098 [2.50mm]
Mfg./Position Tol.

.125 [3.18mm]
Tube Wall Thickness

.059 [1.51mm]
Beam Clearance

.098 [2.50mm]
Lead Mfg./Position Tol.

.118 [3.00mm]
Tube Wall Thickness

.832 [21.13mm]
Beam Clearance (3mm)
Tube Mfg. Tol. (6mm)

.152 [3.87mm]

.855 [21.70mm]

FM
2

FM
4

2.943 [74.75mm]

FM
1

FM
3

DRAWING/PART NUMBER REVISION

SHEET           OFESH&Q
RISK LEVEL

E SR-FE-3PW-8001 C

A-1 5 7

BMM, CELL 6 BM, MAX SYNCHROTRON
COLLIMATOR LAYOUT VERTICAL
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0M 5M 10M1M 2M 3M 4M 6M 7M 8M 9M 15M 20M11M 12M 13M 14M 16M 17M 18M 19M 21M 22M 23M 24M 25M 26M 27M

1. BREMSSTRAHLUNG SOURCE POINT (ORIGIN) IS UPSTREAM END OF BM-B.
2. ALL APERTURES & TOLERANCES ARE ASSUMED TO BE SYMMETRIC ABOUT THE

     COMPONENT CENTERLINE UNLESS OTHERWISE SHOWN.



C
O

1

C
O

2

S
S

1

S
S

2

BREMSSTRAHLUNG
OUTBOARD SOURCE POINT

BREMSSTRAHLUNG
INBOARD SOURCE POINT

3PW & FE
COMPONENTS
CENTERLINE

MAX. INBOARD BREMSSTRAHLUNG
FAN DOWNSTREAM OF RCO

MAX. OUTBOARD
BREMSSTRAHLUNG FAN
DOWNSTREAM OF RCO

1.496 [38.00mm]

12.00 [304.8mm]
LEAD

10.00 [254.0mm]
LEAD

33.00 [838.2mm]
Concrete or Stainless Steel

12.00 [304.8mm]
LEAD

12.00 [304.8mm]
LEAD

12.00 [304.8mm]
LEAD

16.00 [406.4mm]

16.5 [419.10mm]

(BM-B) UPSTREAM END OF
SECOND DIPOLE MAGNET

1.885 [47.87mm]

1.9 [47.57mm]

12.00 [304.8mm] LEAD

6.0 [152.49mm]

5.4 [137.14mm]

20.00 [508.0mm]

1.5 [39.14mm]

.059 [1.50mm]
Lead Mfg./Position Tol.

.118 [3.00mm]
Tube Wall Thickness

3.937 [100.00mm]
Tube Size (100x50x3)

R
C

O

2X 2.2 [55.53mm]

7.0 [177.80mm]

3.87 mrad

BREMSSTRAHLUNG FAN
UPSTREAM OF CO2

Bremsstrahlung Fan
Upstream of CO2

7.0 [177.80mm]
12.00 [304.8mm]

LEAD

3.1 [79.29mm]

INBOARD SHADOW SHIELD

 3.37 mrad

BEAM DIRECTION

3.9 [98.51mm]

2X 6.0 [151.70mm]

72.50 [1841.5mm]

.059 [1.50mm]
Lead Mfg./Position Tol.

.118 [3.00mm]
Tube Wall Thickness

2x .309 [7.85mm]Upstream Lead
Clearance & Mfg. / Pos.Tolerance

2.00 [50.8mm]
LEAD

3.00 [76.20mm]

DRAWING/PART NUMBER REVISION

SHEET           OFESH&Q
RISK LEVEL

E SR-FE-3PW-8001 C

A-1 6 7

BMM, CELL 6 BM, BREMSSTRAHLUNG
RAY TRACING HORIZONTAL
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0M 5M 10M1M 2M 3M 4M 6M 7M 8M 9M 15M 20M11M 12M 13M 14M 16M 17M 18M 19M 21M 22M 23M 24M 25M 26M 27M

1. BREMSSTRAHLUNG SOURCE POINT (ORIGIN) IS UPSTREAM END OF BM-B.
2. ALL APERTURES & TOLERANCES ARE ASSUMED TO BE SYMMETRIC ABOUT THE

     COMPONENT CENTERLINE UNLESS OTHERWISE SHOWN.



BREMSSTRAHLUNG
LOWER SOURCE POINT

BREMSSTRAHLUNG
UPPER SOURCE POINT

3PW & FE
COMPONENTS CENTERLINE

C
O

1

C
O

2

S
S

1 S
S

2

(BM-B) UPSTREAM END OF
SECOND DIPOLE MAGNET

.492 [12.50mm]

.492 [12.50mm]

12.00 [304.8mm]
LEAD

12.00 [304.8mm]
LEAD

12.00 [304.8mm]
LEAD

12.00 [304.8mm]
LEAD

12.00 [304.8mm]
LEAD

28.60 [726.5mm]
Concrete or Stainless Steel

2.00 [50.8mm]
LEAD

10.00 [254.0mm]
LEAD

6.00 [152.4mm] 2.58 [65.5mm]

R
C

O

1.820 [46.22mm]

2.899 [73.63mm]

5.000 [127.00mm]

1.700 [43.18mm]

6.00 [152.4mm]

8.00 [203.2mm]

Bremsstrahlung Fan
Downstream of CO1

12.00 [304.8mm]
LEAD

5.5 [138.61mm]

6.5 [166.19mm]

INBOARD SHADOW SHIELD

3PW CENTERLINE

MAX. BREMSSTRAHLUNG
FAN DOWNSTREAM OF RCO

BEAM DIRECTION

7.93 [201.4mm]

7.0 mrad

SYNCHROTRON CENTERLINE
DOWNSTREAM OF MIRROR

5.55 [140.9mm]

20.00 [508.0mm]

2.24 mrad

2.99 mrad

DRAWING/PART NUMBER REVISION

SHEET           OFESH&Q
RISK LEVEL

E SR-FE-3PW-8001 C

A-1 7 7

BMM, CELL 6 BM, BREMSSTRAHLUNG
RAY TRACING VERTICAL

0 mm

20 mm

40 mm

60 mm

80 mm

100 mm

120 mm

140 mm

160 mm

180 mm

200 mm

220 mm

20 mm

40 mm

60 mm

80 mm

100 mm

120 mm

140 mm

160 mm

180 mm

200 mm

220 mm

0M 5M 10M1M 2M 3M 4M 6M 7M 8M 9M 15M 20M11M 12M 13M 14M 16M 17M 18M 19M 21M 22M 23M 24M 25M 26M 27M

1. BREMSSTRAHLUNG SOURCE POINT (ORIGIN) IS UPSTREAM END OF BM-B.
2. ALL APERTURES & TOLERANCES ARE ASSUMED TO BE SYMMETRIC ABOUT THE

     COMPONENT CENTERLINE UNLESS OTHERWISE SHOWN.


