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Introduction to the type of the XBPM

Operation principle
Fluorescence screen
Thermal screenThermal screen
Scanning wire or blade
Thin film fluorescence signal detection
Position sensitive ion chamberPosition sensitive ion chamber
Position sensitive photoconductive detector
Position sensitive photoemission detector
and moreand more …

Destructive or non destructive to the x-ray beam
Location at the beamline

In the front end white beam with high heat loadIn the front end --- white beam with high-heat-load
In the beamline --- “pink beam” or monochromatic beam with limited heat-
load
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E l i t f APS CVD di d b d XBPM d l tEarly experiment for APS CVD-diamond-based XBPM development was 
started at CHESS and NSLS in 1991   

Thanks for the help!
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Introduction to the APS front end XBPM

The Advanced Photon Source (APS) at Argonne National Laboratory is 

5

a national user facility for synchrotron radiation research.



Introduction
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IntroductionIntroduction
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Courtesy of:  G. Decker (APS/Users Operations Monthly Meeting, Feb. 10, 2006)



Courtesy of: G Decker (APS/Users Operations Monthly Meeting Feb 10 2006)
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Courtesy of:  G. Decker (APS/Users Operations Monthly Meeting, Feb. 10, 2006)



Front End Design for Bending Magnet Sources
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Front End Design for  Undulator/ Wiggler Sources V. 1.2
Undulator Configuration: ID 1, 2, 3, 5, 6, 7, 8, 9, 10, 12, 13, 15, 17, 18, 19, 20, 33, 34

Wiggler Configuration: ID 11, 14
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APS Undulator-Only Front End V1.5 (32-ID, 31-ID, 16-ID, 22-ID)
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XBPM for Bending Magnet Beamline Front-End
T2-70 BM FE XBPM Support Assembly  [ Consists of: T2-81, T2-82(T2-23), T2-84 ]pp y [ , ( ), ]
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XBPM for Bending Magnet Beamline Front-End
B3-20 BM FE 1st XBPM Vacuum AssemblyB3 20 BM FE 1st XBPM Vacuum Assembly
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XBPM for Bending Magnet Beamline Front-End
B3-30 BM FE 2nd XBPM Vacuum Assembly
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XBPM for Bending Magnet Beamline Front-End

16



XBPM for Bending Magnet Beamline Front-End
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XBPM for Bending Magnet Beamline Front-End
B3-21 BM FE 1st XBPM Monitor Assemblyy
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XBPM for Bending Magnet Beamline Front-End
B3-31 BM FE 2nd XBPM Monitor AssemblyB3-31 BM FE 2nd XBPM Monitor Assembly
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XBPM for Undulator/ Wiggler Beamline Front-End V.1.2
T2-80 ID FE XBPM Support Assembly  y

[ Consists of: T2-81, T2-82(T2-23), T2-83(T2-22), T2-84 ]
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XBPM for Undulator/ Wiggler Beamline Front-End V.1.2
B1-41 ID FE V.1.2 Undulator 1st XBPM Monitor Assemblyy
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XBPM for Undulator/ Wiggler Beamline Front-End V.1.2
B1-41 ID FE V.1.2 Undulator 1st XBPM Monitor AssemblyB1 41 ID FE V.1.2 Undulator 1st XBPM Monitor Assembly
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XBPM for Undulator/ Wiggler Beamline Front-End V.1.2
B1-41 ID FE V.1.2 Undulator 1st XBPM Monitor Assembly
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XBPM for Undulator/ Wiggler Beamline Front-End V.1.2
B1-51 ID FE V.1.2 Undulator 2nd XBPM Monitor Assembly
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XBPM for Undulator/ Wiggler Beamline Front-End V.1.2
B1-51 ID FE V.1.2 Undulator 2nd XBPM Monitor Assembly
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Revised 2nd XBPM for Undulator/ Wiggler Beamline Front-End V.1.2gg
B1-71 ID FE V.1.2 Undulator 2nd XBPM Monitor Assembly
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Revised 2nd XBPM for Undulator/ Wiggler Beamline Front-End V.1.2gg
B1-71 ID FE V.1.2 Undulator 2nd XBPM Monitor Assembly
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Revised 2nd XBPM for Undulator/ Wiggler Beamline Front-End V.1.2gg
B1-71 ID FE V.1.2 Undulator 2nd XBPM Monitor Assembly
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Courtesy of:  G. Decker (APS/Users Operations Monthly Meeting, Feb. 10, 2006)



XBPM for Undulator/ Wiggler Beamline Front-End V.1.2
B1-21 ID FE V.1.2 Wiggler 1st XBPM Monitor AssemblyB1 21 ID FE V.1.2 Wiggler 1st XBPM Monitor Assembly
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XBPM for Undulator/ Wiggler Beamline Front-End V.1.2
B1-31 ID FE V 1 2 Wiggler 2nd XBPM Monitor AssemblyB1-31 ID FE V.1.2 Wiggler 2nd XBPM Monitor Assembly
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XBPM for Undulator-Only Beamline Front-End V.1.5
B2-60 ID FE V.1.5 Undulator 1st XBPM Vacuum Assembly
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XBPM for Undulator-Only Beamline Front-End V.1.5
B2-60 ID FE V.1.5 Undulator 1st XBPM Vacuum AssemblyB2 60 ID FE V.1.5 Undulator 1st XBPM Vacuum Assembly
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XBPM for Undulator-Only Beamline Front-End V.1.5
B2-60 ID FE V.1.5 Undulator 1st XBPM Vacuum Assemblyy
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XBPM for Undulator-Only Beamline Front-End V.1.5
B2-6001 ID FE V.1.5 Undulator 1st XBPM Monitor AssemblyB2 6001 ID FE V.1.5 Undulator 1st XBPM Monitor Assembly
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XBPM for Undulator-Only Beamline Front-End V.1.5
B2-6001 ID FE V.1.5 Undulator 1st XBPM Monitor Assembly
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XBPM for Undulator-Only Beamline Front-End V.1.5
B2-6001 ID FE V 1 5 Undulator 1st XBPM Monitor AssemblyB2 6001 ID FE V.1.5 Undulator 1st XBPM Monitor Assembly
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XBPM for Undulator-Only Beamline Front-End V.1.5
B2-70 ID FE V.1.5 Undulator 2nd XBPM Vacuum Assemblyy
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XBPM for Undulator-Only Beamline Front-End V.1.5
B2-7001 ID FE V.1.5 Undulator 2nd XBPM Monitor AssemblyB2 7001 ID FE V.1.5 Undulator 2nd XBPM Monitor Assembly
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XBPM for Undulator-Only Beamline Front-End V.1.5
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APS Smart XBPM system
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APS Smart XBPM system

APS Front End 1-st XBPM Calibration at 1-ID
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APS Smart XBPM system
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APS Smart XBPM system
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APS Smart XBPM system
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Concept for redirecting stray radiation from XBPMs

C t f G D k d O Si h (APS)
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Courtesy of:  G. Decker and O. Singh (APS)
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Courtesy of:  G. Decker (APS/Users Operations Monthly Meeting, Feb. 10, 2006)



APS Work Project for Canadian Light Source (CLS) XBPMs

The APS participation in this work project involves the following aspects:

1.  Design of the XBPM sensor elements to be fit onto the existing appropriate CLS  
front-end fixed masks and positioning mechanisms. The particular sets of XBPM 
elements to be designed are for a single XBPM assembly for each of the followingelements to be designed are for a single XBPM assembly for each of the following 
CLS front-ends:

a. CLS 08ID undulator beamline (vertical and horizontal positioning),

b CLS 06ID i l b li ( ti l iti i )b. CLS 06ID wiggler beamline (vertical positioning),

c. CLS 02BM-2 bending magnet beamline (vertical positioning).

2.  Fabrication of the XBPM sensor elements listed above at the APS.

3.  Partial supervision of the final assembly and test of the XBPMs at the CLS.
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APS Work Project for Canadian Light Source (CLS) XBPMs
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APS Work Project for NSRRC Taiwan Photon Source (TPS) XBPMs

In order to develop X-Ray Beam Position Monitor In order to develop X Ray Beam Position Monitor 
(XBPM) for the project of Taiwan Photon Source 
(TPS), a 3 GeV synchrotron radiation accelerator, 
NSRRC and APS have established a collaboration 
project to develop two XBPM prototypes together, 
one for TPS insertion devises (ID) beamline and one for TPS insertion devises (ID) beamline and 
one for TPS bending magnet (BM) beamlines. The 
design requirements of the XBPM prototypes 
include: high monitor spatial resolution and 
mechanical structure stability with high thermal y g
load condition.
Cooperated with Spring-8, the TPS ID XBPM 
prototype has been installed inside the Spring-8 
ID Front End of BL12XU for performance test. The 
TPS BM XBPM prototype has been installed in TLS TPS BM XBPM prototype has been installed in TLS 
Superconducting Wiggler (SW) front end for 
testing with beam conditions similar to the TPS BM 
beamlines. 

Vetical Position with Vetical 100μm-Step ScanVetical Position with Vetical 100μm Step Scan
(TPS ID XBPM)
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Photoemission Diamond-Based X-ray Beam Profiler 
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Photoconductive Diamond-Based XBPM R & D at the APS (1996)

Collaborated with ESRF and tested at ESRFCollaborated with ESRF and tested at ESRF 

A novel X-ray beam position detection device that we call a position sensitive photoconductive detector
(PSPCD) is designed to have synthetic diamond as its substrate material. It was experimentally proven
that it is feasible to use synthetic diamond to make a hard X-ray position sensitive detector based on
th h t d ti it i i l d th t t lid t t i h b
SYNTHETIC DIAMOND-BASED POSITION-SENSITIVE PHOTOCONDUCTIVE 

DETECTOR DEVELOPMENT FOR THE ADVANCED PHOTON SOURCE 
 

 

Deming Shu, Tunch M. Kuzay, Yue Fang, Juan Barraza, and  Tim Cundiff 

the photoconductivity principle and that acts as a solid-state ion chamber.

 

 

Experimental Facilities Division, Advanced Photon Source 
Argonne National Laboratory 

Argonne, Illinois 60439, U. S. A. 
 

 

Acknowledgements 

 

Dean Haeffner, George Srajer, Michel Lehmuller, and Roger Ranay 

APS, Argonne National Laboratory, U.S.A. 

And 

Graham Naylor and Pascal Elleaume 

ESRF, France 

PSPCD as X-ray-transmitting Beam Position Monitor R&D (1996)PSPCD as X ray transmitting Beam Position Monitor R&D (1996)

• X-ray-transmitting beam position monitor design

• Tests of the APS PSPCD XBPM at ESRF

• PSPCD XBPM in APS commissioning windows
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• PSPCD XBPM tests with monochromatic x-ray beams



Photoconductive Diamond-Based XBPM R & D at the APS (1998)

A prototype of a 2-D imaging PSPCD has been built at the APS.  As 
shown in the figure, sixteen aluminum strips are coated on both 
sides of the CVD diamond disk creating a 16 x 16 pixel twosides of the CVD-diamond disk creating a 16 x 16 pixel two-
dimensional array with a 175 µm x 175 µm pixel size. The CVD-
diamond disk was mounted on a water-cooled base with a couple of 
ceramic connector-interface disks.  Preliminary tests proved that a 
2-D hard x-ray beam profile image could be read out by a 
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multichannel current amplifier with pulsed bias electronics. 



Technical challenges

• Insulating type (type IIa) synthetic diamonds substrate quality control

• On chip integrated pre-amplifier and switching circuit designOn chip integrated pre amplifier and switching circuit design
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