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Recent Research on the Development of a Photon BPM Sensitive Only to Hard X-rays
*

* Roger Dejus etal., APS Technical Bulletin TB-45
http://www.aps.anl.gov/Science/Publications/techbulletins/tb45.pdf

•Ultraviolet photon bpms suffer from

- stray radiation sources, reflections,
- space charge effects,
- indirect measure of the mythical
hard x-ray core.

•A collaboration with a resident beam-
line scientist was started in 2005 to
develop a white-beam hard x-ray
bpm,basedonamonochromaticver-
sion developed several years ago.**

•A spare monochromator vacuum
enclosure at APS beamline 19-ID
was modified to allow testing of sev-
eral concepts including

- direct power measurement using a
vibrating wire monitor (VWM) devel-
opedattheYerevanPhysicsInstitute.

- pin-diode detection of 9 keV copper
  fluorescence,

** R. Alkire, G. Rosenbaum, G. Evans,
    J. Synchrotron Rad.7, 61-68 (2000)

APS Undulator A
Gap = 10.5 mm
Keff = 2.74
D = 30 m from source
Ibeam = 100 mA
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Undulator Beam In-Vacuum Vibrating Wire Monitors (VWM) Measurements*

* G. Decker, S. Arutunian etal, DIPAC 2007
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Experimental Results**

**Standard APS undulator A at 65 mm gap
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Experimental vs. Theoretical Profiles

Undulator Beam Vibrating Wire Monitors (VWM) Measurements cont’d*

Gaussian Fit Residuals

* G. Decker, S. Arutunian etal, BIW 2008
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Input aperture

Beam Direction

8 mm x 10 mm

Five-wire array,
8 mm 0.5 mm separation

Five-wire In-Air Vibrating Wire Monitor for Vertical Profiling of Bending Magnet Radiation*
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* G. Decker, S. Arutunian etal, BIW 2008
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Shielded PIN Diode
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Experimental Results*

* G. Decker, etal. PAC 2007, pp. 4342-4344
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S35 Flux Monitor Mechanical Design
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* 1.8 cm period hybrid undulator
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Data Collected by Scanning the Beam Across
 a 250-micron Horizontal Slit, for Four Vertical
 Slit Locations Displaced in Steps of 1.0 mm*

*As determined from dial indicator
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Beam Scan Data, Shifted by Increments of 0.9725 mm*

* As determined by lattice model, extrapolated to slit position
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Result of Scanning Slit Across Beam,
for Four Different Beam Steering Settings

4.5 mm
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Flux Monitor

S35B:P1:y (Bergoz)

S35ID:P2:y

S35ID:P1:y

Frequency (Hz)

Simultaneously Acquired Spectra, Normalized to
Common 73 Hz Drive Source
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Conclusions

•Directaccesstophotonbeampositionmonitordatafromtheacceleratorcontrol
system is critical to providing 100 nanoradian-scale pointing stability.

•Ultraviolet-sensitive detectors have many problems.

•Upstream of the monochromator, the beam size is of scale 1/γ vert, K/γ horz. ,
while what gets through the monochromator is much smaller - most of the pho-
tons are available for position monitoring and control.

•Moving the detector is almost never the equivalent of moving the beam.  If
beam motion sensitivity is desired, the only way to measure it is by moving the
beam,notthedetector.Thisisaresultofupstreamaperturesprimarily,butalso
may result from in-line windows with funny shapes.

•APS has developed two reasonably new technologies for beam position detec-
tion of hard x-rays :

- Copper back fluorescence
- Vibrating Wire Monitor

•The diagnostics beamline at APS 35-ID provides a powerful tool to quantify
multiple independent beam position monitoring technologies - 6 and counting.


