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Introduction to X-ray Beam Position Monitor (XBPM)
Synchronous measurements using high speed X-ray beam diagnostic system

Investigation for the beam orbit stabilization



Requirements of XBPMs
I

Durability against severe Heat Load

Maximum power density is about 500 kW/mrad?2 (standard in-vacuum undulator)

1 kw/mmZ2 at XBPM (20m from the ID)

High Resolution

Photon Beam divergence is about 20/5urad (Horz/Vert).
400/100um (H/V) at XBPM(20m)
Beam size at ID is about 400/10um(Horz/Vert).

N sub-micron !

High Sensitivity for ID Beam, Low for Background
Background radiation from the fringing field of the bending magnet.

Variation of the K-value - power distribution changes drastically

Fast Response

The fast response time is desired for high frequency diagnostic.
10 kHz is a goal for the present

Simultaneous diagnostic over the beamlines is important.




Schematic view of
CVD Diamond blades assemb Iy for fixed-blade style (standard style)

Water-cooled Cu holder CVD Diamond blades
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] Heatsink  Ti/Pt/Au coated (1000/2000/1-2rm)

] Electrode Titunium coated (5000-10000A)



Schematic views of Three Styles of XBPMs
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Hori. & Vert. Stages

(a) Fixed-blade style
(Standard style)

Standard In-vacuum Undulators
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Vertical Stage

(b) Horizontal-blade-drive Style

Wiggler (BLO8W)
Twinhelical Undulator (BL25SU)

Hori. & Vert. Stages

(c) Four-blade-drive style

Figure-8 Undulators
(BL24XU, BL27SU)

Revolver Undulator (BL15XU)
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Horizontal-blade-drive Style

Four-blade-drive Style



XBPMs for ID-BL @ SPring-8

Radiation Power (preliminary)
Beamline Type of ID Total Peak Style of XBPM Installation
(Pmax)kw (PDmax)kw/mrad2

EW 22 1607
IN-XU 125 495
IN-XU 125 481
IN-XU 125 4807 10
IN-XU 125 4807 12
IN-XU 125 4807 12

Rev 45/59 4607 11
IN-XU 6.3 4807 10

SX-F8,HU 87 50 14

IN-XU 34 1850 12
IN-XU 125 614 12
IN-XU 13
SX-HU 3.9 36 13
IN-F8 189 350
SX-HU 197 108
SX-F8 105 711
IN-XU 125 510 10
IN-XU 125 4807 11
IN-XU 1252 4807 13
IN-XU 125 496
IN-HU 4 90 11
IN-XU 125 466
IN-XU 125 4807 10
IN-VU 29 140
IN-XU 8.25 415 10
IN-XU 125 496




Arrangement of XBPM

Insertion Devise
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Exper.
Hatch

A SR beam >

Front End Experimental Hole
20.3m




Excitation of the Superconducting Electromagnet
In the Experimental Hutch of BL39XU

Measured with XBPM at BL47XU
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Importance of Synchronous Measurement
e



Synchronous Measurement using PHS Trigger System
P

PHS

Delay Time + Jitter =17 = 1 msec

SP-8

1.5 km 60



Photograph of the PHS Trigger Receiver Box




Schematic View of PHS Trigger System
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Synchronous Measurement using Optical Cable
e

PHS

\V4 10 Hz

40 kHz (100 kHz sampling)
E/O&O/E 300 kHz

300 MHz

rf-BPM



Schematic View of Optical Cable System
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Position of Beamlines
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Beam Position (mm)
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PSD(mm”2)
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Investigation for the bam orbit stabilization
P

FFT 200Hz

Horizontal: 80 90Hz
Vertical: Broad peak around 40Hz

N Vertical



Summary
P —

PHS

- XBPM  rf-BPM 10kHz



