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C.AMARITO

TES, CELL 8-BM-B, COMPONENT LAYOUT
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PLAN VIEW
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FE COMPONENTS
CENTERLINE
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X
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D
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NOMINAL FAN
REQUIRED

BEAM DIRECTION

BM-B SOURCE POINT
3.25mrad DOWNSTREAM OF

START OF BM-B

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.

.002 [0.05mm]
Mfg.Tol.

FI
X

E
D

 M
A

S
K

 2 .059 [1.50mm]
Pos. Tol.

.002 [0.05mm]
Mfg. Tol. .059 [1.50mm]

Mfg./Position Tol.

.494 [12.54mm]
MASK APERTURE

.957 [24.32mm]
MASK APERTURE

1.298 [32.97mm]
MASK APERTURE

MAX. FAN
DOWNSTREAM

OF FIXED MASK 4

2.007 [50.97mm]

TRIMMED FAN
UPSTREAM OF
FIXED MASK 4

MAX. FAN
UPSTREAM

OF FIXED MASK 4

3.201 [81.31mm]
START OF BM-B TO

SOURCE POINT

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

BM-B

FI
X

E
D

 M
A

S
K

 4

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

.736 [18.69mm]
MASK APERTURE

TRIMMED FAN
UPSTREAM OF
FIXED MASK 2

MAX. FAN
UPSTREAM

OF FIXED MASK 2

TRIMMED FAN
UPSTREAM OF
FIXED MASK 3

MAX. FAN
UPSTREAM

OF FIXED MASK 3

2.5mrad

1.25mrad

.738 [18.74mm]
MASK APERTURE

2.827 mrad

2.823 mrad

TOLERANCED
NOMINAL FAN USED TO
SIZE F.E. COMPONENTS

MIRROR 2
SEE TABLE 3

MIRROR 1
SEE TABLE 2

.110 [2.79mm]

.628 [15.95mm]

2.460 [62.48mm]

DRAWING/PART NUMBER REVISION

SHEET           OFESH&Q
RISK LEVEL

E SR-FE-3PW-5001 C

A-1 2 7

TES, CELL 8-BM-B, SYNCHROTRON 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.  BM-B SOURCE POINT (ORIGIN) IS 3.25mrad DOWNSTREAM OF START OF BM-B.
2.  ALL MASK APERTURES SHOWN ARE NOMINAL VALUES WITH TOLERANCES SHOWN.
3.  ALL APERTURES & TOLERANCES ARE ASSUMED TO BE SYMMETRIC ABOUT THE
     COMPONENT CENTERLINE UNLESS OTHERWISE SHOWN.



BEAM DIRECTION

FE COMPONENTS
CENTERLINE

TRIMMED FAN
UPSTREAM

OF FIXED MASK 1

.4921 [12.50mm]
Upper GE

.4921 [12.50mm]
Lower GE

MAX FAN
DOWNSTREAM
OF FIXED MASK 2

NOMINAL FAN
REQUIRED

MAX FAN
DOWNSTREAM

OF FIXED MASK 4

C
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X

IT
 A
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O
R

B
E

R

FI
X
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D
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 1

FI
X

E
D

 M
A

S
K

 3

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

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

.002 [0.05mm]
Mfg.Tol.

FI
X

E
D

 M
A

S
K

 2

.002 [0.05mm]
Mfg. Tol.

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

.128 [3.25mm]
MASK APERTURE

.147 [3.74mm]
MASK APERTURE

.155 [3.93mm]
MASK APERTURE

.180 [4.56mm]
MASK APERTURE

.237 [6.01mm]
MASK APERTURE

FI
X

E
D

 M
A

S
K

 4

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

.170 [4.32mm]
MASK APERTURE

BM-B SOURCE POINT
3.25mrad DOWNSTREAM OF

START OF BM-B

MAX FAN
UPSTREAM

OF FIXED MASK 2

0.8m
Mirror 1

See Note 2
and Table 2

1.2m
Mirror 2

see Table 3

9.61mrad

9.61mrad

.984 [25.00mm]

.173304 [4.40mm]

.173 [4.40mm]

2.278 mrad

.059 [1.50mm]
Pos. Tol.

3.201 [81.31mm]
START OF BM-B

TO SOURCE POINT

TOLERANCED
NOMINAL FAN USED TO
SIZE F.E. COMPONENTS

.965 [24.52mm]

DRAWING/PART NUMBER REVISION

SHEET           OFESH&Q
RISK LEVEL

E SR-FE-3PW-5001 C

A-1 3 7

TES, CELL 8-BM-B, 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.  BM-B SOURCE POINT (ORIGIN) IS 3.25mrad DOWNSTREAM OF START OF BM-B.
2.  VERTICAL SYNCHROTRON NOMINAL FAN IS COLLIMATED BY MIRROR 1.
3.  ALL MASK APERTURES SHOWN ARE NOMINAL VALUES WITH TOLERANCES SHOWN.
4.  ALL APERTURES & TOLERANCES ARE ASSUMED TO BE SYMMETRIC ABOUT THE
     COMPONENT CENTERLINE UNLESS OTHERWISE SHOWN.



BEAM DIRECTION

C
O

1

C
O

2

S
S

1

S
S

2

FE COMPONENTS
CENTERLINE

1.496 [38.00mm]

12.000 [304.80mm]
LEAD

33.000 [838.20mm]
Concrete or Stainless Steel

12.000 [304.80mm]
LEAD

3.25mrad Downstream of
Start of BM-B

1.496 [38.00mm]

12.000 [304.80mm]
LEAD

.079 [2.00mm]
Tube Wall Thickness

R
C

O

1.320 [33.52mm]
Tube Size

2.353 [59.76mm]
Tube Size

.079 [2.00mm]
Tube Wall Thickness

16.0 [406.40mm]

.079 [2.00mm]
Tube Wall Thickness

1.612 [40.94mm]
Tube Size

20.0 [508.01mm]
21.08 [535.43mm]

10.000 [254.00mm]
LEAD

2.000 [50.80mm]
LEAD

C
O

3

12.000 [304.80mm]
LEAD

.118 [3.00mm]
Tube Wall Thickness

3.937 [100.00mm]
Tube Size (100x50x3)

(1 of 3 Standard Tube sizes,
commercially available)

FM
4

FM
3

FM
2

 MAX FAN
 UPSTREAM OF
 FIXED MASK 3

MAX FAN
DOWNSTREAM
OF FIXED MASK 4

MAX FAN
UPSTREAM OF
FIXED MASK 2

MAX FAN
UPSTREAM OF
FIXED MASK 4

.059 [1.50mm]
Nominal Beam

Clearance
(See Note 2)

.020 [0.50mm]
Beam Clearance

.428 [10.86mm]
Inboard

Beam Clearance

.398 [10.10mm]
Outboard

Beam Clearance

TOLERANCED NOMINAL
SYNCHROTRON FAN

3.206 [81.44mm]

TOLERANCED NOMINAL
FAN USED FOR SIZING CO2
(SEE NOTE 2)

12.000 [304.80mm]
LEAD

12.000 [304.80mm]
LEAD

6.500
 [165.10mm]

.020 [0.50mm]
Beam Clearance

DRAWING/PART NUMBER REVISION

SHEET           OFESH&Q
RISK LEVEL

E SR-FE-3PW-5001 C

A-1 4 7

TES, CELL 8-BM-B, MAX SYNCHROTRON
COLLIMATOR LAYOUT HORIZONTAL
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180 mm

200 mm

220 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.  BREMSSTRAHLUNG SOURCE POINT (ORIGIN) IS 3.25 mrad DOWNSTREAM OF START OF BM-B.
2.  THE MAX MIS-STEERED SYNCHROTRON FAN ORIGINATING AT FM3 IS DRAWN INCLUDING
     1.5mm OF POSITIONAL TOLERANCE ON EACH SIDE HOWEVER THE APERTURE FOR FM3 IS SIZED
     WITHOUT THIS TOLERANCE TO PROTECT THE COLLIMATOR TUBE.  THE CO2 TUBE IS SIZED
     OFF OF THE TOLERANCED NOMINAL FAN AND CALCULATIONS WILL SHOW THAT EVEN IF THE
     COLLIMATOR TUBE IS STRUCK BY SYNCHROTRON BEAM THE TEMPERATURE RISE WILL BE MINIMAL.
3.  ALL APERTURES & TOLERANCES ARE ASSUMED TO BE SYMMETRIC ABOUT THE
     COMPONENT CENTERLINE UNLESS OTHERWISE SHOWN.



BEAM DIRECTION

FE COMPONENTS
CENTERLINE

C
O

1

C
O

2

S
S

1

S
S

2

8-BM source point
3.25mrad Downstream of
Start of BM-B

.492 [12.50mm]

.492 [12.50mm]

12.000 [304.80mm]
LEAD

12.000 [304.80mm]
LEAD

12.000 [304.80mm]
LEAD

12.000 [304.80mm]
LEAD

12.000 [304.80mm]
LEAD

33.000 [838.20mm]
Concrete or Stainless Steel

6.000 [152.40mm]

.079 [2.00mm]
Tube Wall Thickness

.118 [3.00mm]
Tube Wall Thickness

1.969 [50.00mm]
Tube Size (100x50x3)

1 of 3 Standard Tube sizes,
commercially available

R
C

O

.401 [10.18mm]
Tube Size

.529 [13.43mm]
Tube Size

8.000 [203.20mm]

8.000 [203.21mm]

12.000 [304.80mm]
LEAD

.984 [25.00mm]

10.000 [254.00mm]
LEAD

2.000 [50.80mm]
LEAD

5.000 [127.00mm]

.374 [9.51mm]
Tube Size

6.500 [165.10mm]

C
O

3

.020 [0.50mm]
Beam Clearance

.019 [0.47mm]
Mask to Tube

Nominal Overlap
(See Note 2)

.020 [0.50mm]
Nominal Beam

Clearance
(See Note 2)

.079 [2.00mm]
Tube Wall Thickness

.020 [0.50mm]
Beam

Clearance

.079 [2.00mm]
Tube Wall
Thickness

.559 [14.21mm]
Beam Clearance

3.201 [81.31mm]

 MAX FAN
UPSTREAM
 OF FIXED MASK 3

MAX FAN
DOWNSTREAM
OF FIXED MASK 4

MAX FAN
UPSTREAM

OF FIXED MASK 2
MAX MIS-STEERED

FAN THROUGH
FIXED MASK 4

FM
3

FM
2

FM
4

TOLERANCED NOMINAL
SYNCHROTRON FAN

TOLERANCED NOMINAL
FAN USED FOR SIZING CO2

(SEE NOTE 2)

SAFETY
SHUTTERS

OPEN POSITION

DRAWING/PART NUMBER REVISION

SHEET           OFESH&Q
RISK LEVEL

E SR-FE-3PW-5001 C

A-1 5 7

TES, CELL 8-BM-B, MAX SYNCHROTRON
COLLIMATOR LAYOUT VERTICAL
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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 3.25 mrad (81.31mm) DOWNSTREAM OF START OF BM-B.
2.  THE MAX MIS-STEERED SYNCHROTRON FAN ORIGINATING AT FM3 IS DRAWN INCLUDING 1.5mm OF
     POSITIONAL TOLERANCE ON EACH SIDE HOWEVER THE APERTURE FOR FM3 IS SIZED WITHOUT THIS TOLERANCE
     TO PROTECT THE COLLIMATOR TUBE.  THE CO2 TUBE IS SIZED OFF OF THE TOLERANCED NOMINAL FAN
     AND CALCULATIONS WILL SHOW THAT EVEN IF THE COLLIMATOR TUBE IS STRUCK BY SYNCHROTRON BEAM
     THE TEMPERATURE RISE WILL BE MINIMAL.
3.  ALL APERTURES & TOLERANCES ARE ASSUMED TO BE SYMMETRIC ABOUT THE
     COMPONENT CENTERLINE UNLESS OTHERWISE SHOWN.


