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BMA Diagnostic Beamline Specifications 

BMA Source Point: 
BMA Beamline uses the Cell-22 BM-A (first bending magnet of Cell-22, which is 
mounted on Girder-3). The source point is at 48 mrad from the center of BM-A.  
 

BMA Crotch Absorber: 
The crotch absorber will have 5 mm Horizontal and 5 mm Vertical Aperture. 
The horizontal and vertical fan size from crotch absorber is 1.91 mrad. 
 

BMA Gate Valve: 
Vacuum Gate valve will be used to isolate X-Ray Exit Window from storage ring 
during maintenance. 
 

BMA X-Ray Exit Window/Fixed Mask: 
X-ray Exit window will have 1 mm horizontal and 5 mm vertical aperture. This 
will allow only .342 mrad horizontal and 1.691 mrad vertical fan. 
 
 



BMA Diagnostic Beamline Specifications 



3PW Diagnostic Beamline Specifications 

3PW Source Point: 
3PW Beamline uses the Cell-22 3PW (which is mounted on Girder-5). The 
source point is 366mm upstream of BM-B upstream lattice point.  
 

3PW Crotch Absorber: 
The crotch absorber will have 5 mm Horizontal and 5 mm Vertical Aperture. The 
horizontal and vertical fan size from crotch absorber is 1.635 mrad. 
 

3PW Gate Valve: 
Vacuum Gate valve will be used to isolate X-Ray Exit Window from storage ring 
during maintenance. 
 

3PW X-Ray Exit Window/Fixed Mask: 
X-ray Exit window will have 1 mm horizontal and 5 mm vertical aperture. This 
will allow only .212 mrad horizontal and 1.059 mrad vertical fan. 



3PW Diagnostic Beamline Specifications 



BMA & 3PW Diagnostic Beamline Layout / Ray Tracing 

  



BMA Beamline Layout / Ray Tracing 

  



BMA Diagnostic Beamline Layout 

  



BMA Diagnostic Beamline Layout 

  



BMA Diagnostic Beamline Layout 

  



3PW Beamline Layout / Ray Tracing 

  



3PW Diagnostic Beamline Layout 

  



3PW Diagnostic Beamline Layout 

  



3PW Diagnostic Beamline Layout 

  



Beamline Components (X & Y-Stage) 

  

KOHZU X-Stage, Part# XA07A-L2 
Motion Range +/-35mm 
Resolution 0.5 micron/step 
Max. Speed 5mm/sec 
Repeatability +/-0.5 micron 
Weight 1.3kg (2.8lbs) 
Load Capacity 7kg (15.4lbs) 
  

KOHZU Y-Stage, Part# ZA07A-R3 
Motion Range +/-12.5MM 
Resolution 0.25 micron/step 
Max. Speed 2.5mm/sec 
Repeatability +/- 
Weight 1.8kg (3.9lbs) 
Load Capacity 5kg (11lbs) 
  



Beamline Components (X’, Z’ & Y’-Stage) 

  

KOHZU X’ & Z’-Stage, Part# SA07A-RB 
Motion Range +/-8 Degree 
Resolution 0.00048 Deg./step 
Max. Speed 4.8 Deg./sec 
Weight 1kg (2.2lbs) 
Load Capacity 5kg (11lbs) 
  

KOHZU Y’-Stage, Part# RA05A-W 
Motion Range +174Deg., -84Deg. 
Resolution 0.002Deg./step 
Max. Speed 20Deg./sec 
Weight 0.9kg (1.98lbs) 
Load Capacity 4kg (8.8lbs) 
  



Beamline Components (Support) 

  
Breadboard 

5 Way Corner Cube 

95mm Square 
Aluminum Extrusion 

1” Thick  
Aluminum Base Plate 

M6 Low Head Screw 



Beamline Components (Support, Vibration Test) 

  



Beamline Components (Support, Vibration Test) 

  



Beamline Components (BMA X-Ray Exit Window) 

  

OFE Copper Ring 
1mm H X 5mm V Aperture 

Stainless Steel ø6” Conflat Flange 

High Grade CVD Diamond, ø.360” &  .02” Thick 
Thermal Conductivity 1800W/mK @ 25°C  

¼” OD x .186” ID Copper Tube 



Beamline Components (BMA X-Ray Exit Window) 
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Beamline Components (3PW X-Ray Exit Window) 

  Stainless Steel ø2.75” Conflat Flange 

High Grade CVD Diamond, ø.360” &  .02” Thick 
Thermal Conductivity 1800W/mK @ 25°C  

¼” OD x .186” ID Copper Tube 

OFE Copper Ring 
1mm H X 5mm V Aperture 



Beamline Components (3PW X-Ray Exit Window) 
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Vertical Section View 

Horizontal Section View 



Beamline Components (3PW Exit Window, FEA) 

  Analysis Parameters  

Fan Source: Three Pole Wiggler (3PW) 
 

Crotch Absorber: 
 

•  Distance of Crotch Absorber from source = 3.1m Approx. 
•  Crotch Absorber Horizontal Aperture = 5mm 
•  Horizontal Fan through Crotch Absorber = 1.63 mrad 
•  Vertical Divergence = 0.2 mrad 
 

Window: 
 

•  Distance of Window from source = 4.65m Approx. 
•  Horizontal Aperture of Window = 1mm 
•  Vertical Aperture of Window = 5mm 
 
 
 
 



Beamline Components (3PW Exit Window, FEA) 

  Analysis Parameters  



Beamline Components (3PW Exit Window, FEA) 

  
Analysis Parameters  



Beamline Components (3PW Exit Window, FEA) 

  Boundary Conditions, Steady-State Thermal  



Beamline Components (3PW Exit Window, FEA) 

  OFE Copper Ring, Max. Temp. = 52.7°C  



Beamline Components (3PW Exit Window, FEA) 

  CVD Diamond, Max. Temp. = 49.8°C  



Beamline Components (3PW Exit Window, FEA) 

  Boundary Conditions, Static Structural  



Beamline Components (3PW Exit Window, FEA) 

  CVD Diamond, Max. Deformation = 4.2 μm  



Beamline Components (3PW Exit Window, FEA) 

  CVD Diamond, Max. Stress (Von-Mises) = 39.7 Mpa  



Beamline Components (BMA V-Slit & V-CRL) 

  BMA V-Slit 

BMA V-CRL 
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Beamline Components (BMA V-Slit & V-CRL) 



Beamline Components (BMA V-Slit & V-CRL) 

Top View  



Beamline Components (BMA H-Slit) 
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Beamline Components (BMA/3PW H-CRL & Mirror) 
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Beamline Components (BMA/3PW H-CRL & Mirror) 

  



Beamline Components (3PW V-Slit) 
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Beamline Components (3PW V-CRL) 

  

Pa
rt

# 
SR

-D
G

-B
L-

50
85

 



Beamline Components (3PW V-CRL) 

  



Beamline Components (3PW H-Slit) 
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Beamline Components (3PW H-Slit) 

  



Survey & Alignment 

  4X Fiducial Holes 

3X Fiducial Holes 

  Min. four fiducial holes are provided on    
    each support for survey and alignment purpose. 
 

  Three fiducial holes are provided on both X-Ray Exit   
    Windows for survey and  alignment. 
 

  X-Ray exit window will be installed on exit  port of vacuum   
    chamber, it will be surveyed with respect to vacuum  
    chamber fiducial points. Then whole vacuum chamber will  
    be aligned with respect to crotch absorber to find the  
    beam centerline. 
 

  Optical elements assemblies are provided with ample  
    adjustment in each direction. 



Summary & Conclusions 

  
  All the top level assembly drawings have been created. 

 
  All the sub-assembly drawings and parts drawings have been    
    created and ready to be released. 

 
  All the purchased items quotes are available for purchasing. 

 
  Ray Tracing is done for both beamlines to verify the   
    component sizes. 

 
  No problem is anticipated in meeting the costs and schedules  
    for both beamlines. 
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