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Contractors Deliverables 

Equipment Pumping Unit #1 

XBPM Unit 

Fixed Mask 

Photon Shutter Unit 

CVD window 

Pumping Unit #2 

Attenuator 

Bremsstrahlung Stopper Unit 

Trigger Unit 

Combined Stopper Unit 

Detailed program for execution of the contract. 

Reports and 
Documentation 

 

 

All documentation must be 
supplied in English unless 
otherwise agreed. 

 

All documents must be 
delivered in electronic format. 

Monthly status reports (throughout all the execution period) 

Preliminary Design Review (PDR) documentation. 

Quality Control Protocol. 

Final Design Review (FDR) documentation. 

Test plan: Factory Acceptance Test Procedure(s). 

Factory Acceptance Test Reports. 

Full support documentation for all items of equipment, 
including all installation, operation and maintenance manuals. 

A maintenance plan proposal. 

Full set of electrical wiring diagrams for all equipment supplied 
to SESAME. 

Safety report. 

Quality Assurance Documents for the completed device with 
copies of all specified material certificates, details of all quality 
control checks and intermediate test results. 

A list of recommended spare items and any spare parts 
included within the tender: the costs of such items must be 
clearly identified whether included in the tender or to be 
purchased separately. 

A list of recommended spare items and any spare parts 
included within the tender: the costs of such items must be 
clearly identified whether included in the tender or to be 
purchased separately. 
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Components and services supplied by SESAME 

The following items will be provided by SESAME or will be procured at a later stage, and therefore, 

are not included in the scope of the contract: 

 
Right angle valves VAT all-metal right angle valve 

Ion pumps 150l/s and 300l/s ion pumps 

Vacuum gauges Pirani and Cold Cathode vacuum gauges 

Trigger gauges Cold cathode gauges to activate Fast Closing Shutter 

RGA head CF63 RGA head that will be installed on the 
Bremsstrahlung Shutter unit 

 
SESAME reserves the right to provide itself particular components, to be used in the construction of 

the Front-End. Bidders may propose that SESAME provides alternative ones, provided they are of 

the same quality, functionally compatible and more economical than the ones proposed by SESAME. 

Timescales 

The contract is divided in two phases: Phase I: Design and Phase II: Production and delivery. 

Following the signature of the contract, the Design Phase (Phase I), shall not exceed five (5) 

calendar months, and the Production and delivery Phase (Phase II), shall not exceed ten (10) 

calendar months from the finalization of Phase I (or fifteen (15) months from the signature of the 

contract). 

Accordingly, the main milestones of the contract are shown in the following table: 

 

Milestone Months after signature of contract 

 PHASE I: Design 

Start of contract 0 

Kick-off meeting 1 

Preliminary Design Review (PDR) 3 

Final Design Review (FDR) 5 

 PHASE II: Production and delivery 

End of Front Ends production 14 

Factory acceptance tests 14.5 

Delivery and acceptance tests 15 

Table 1: Main milestones of the contract 

 

The month of August shall be considered as a working month.  
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Deviation from the Specification 

During the manufacturing phase, all eventual deviations from the final design report must be 

submitted to SESAME for approval in written form. Nevertheless, deviations may only be proposed 

when essential to ensure the proper and successful performance of the contract. SESAME will give 

its approval in written form. 

Absence of written approval shall be considered as refusal. These deviations shall not imply any 

economic change of the price offered. 

In the event of the contractor having misinterpreted any of the specifications or written instructions 

provided by SESAME, the misinterpretation will be corrected by the contractor at no extra cost. 

Reliability and Maintenance 

All equipment shall be manufactured in accordance with the best existing techniques and recognised 

good engineering practices available at the time of manufacture. All systems shall be designed and 

manufactured for a long lifetime. Subassemblies shall be designed for repair rather than 

replacement. This point has to be addressed during the final design review meeting, through a 

maintenance plan proposal. 

Norms and Standards 

A basic separation between power and signal cables should be provided. 

The Contractor shall also comply with SESAME standards as provided in the Call for Tender. 

Quality Assurance 

The Contractor shall provide and implement a quality assurance program for the design, 

manufacture and testing of all systems and equipment provided by them, which includes carrying 

out all relevant inspections and tests as detailed in section “Technical requirements” of this chapter. 

At the moment of delivery, the Contractor must provide a Quality Assurance document for the 

supplied equipment, certifying that it complies with the specifications and the supplied engineering 

drawings, and containing all material certificates, the results of all inspections and tests, and the 

procedures used. 

A chart showing the organisational and functional responsible person involved in the contract, 

including Project Engineer, the Quality Manager, and relevant supervisory staff has to be sent to 

SESAME. 

Safety and Risk Management 

The Contractor shall carry out a safety assessment of the equipment and its operation. This shall be 

fully documented in the corresponding manuals. 

SESAME requires Contractors to employ risk management techniques to reduce the risk of 

personnel being injured as a result of interaction with their equipment. This has to be addressed in 

the operation manual mentioned in the deliverable documentation. 

Consideration should be made of risks that exist at all stages of the life of the equipment, including 

installation, commissioning, operation, maintenance, repair, decommissioning and disposal. The 

analysis should include risks that may occur during fault conditions and should include all potentially 

hazardous materials. The risk management system should: 
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After cleaning and bake-out any component that is not going to be immediately used will be wrapped 

in aluminium foil, sealed in a clean polyethylene bag and stored in a protective box. 

Welding and Brazing 

The welding plan must contain all necessary information to qualify the weld to be performed for the 

vacuum assemblies, such as beam parameters, welding speed, shielding gas, electrode diameter 

and type. 

All parts to be welded must be thoroughly cleaned and degreased to ensure HV/UHV leak-tight 

welds. Prior to and during welding the cleaned surfaces must never be in contact with oily or greasy 

objects, including bare hands. 

To prevent undue oxidation all vacuum sealing welds are to be backed by an inert gas purge to be 

maintained until the part has cooled down to 60ºC. 

All welds shall be internal. Where vacuum sealing welds are made externally there should be full 

penetration leaving a smooth surface inside. Any brushing or other finish work applied after welding 

on the welds is strictly prohibited. 

The use of dye-penetrant is strictly forbidden. 

If at any stage of manufacture a weld is found to be faulty no rectification is to be done without prior 

approval from SESAME. 

All vacuum braze and weld regions shall be flush and free from scale, voids or blow holes and there 

should be no visible evidence of inclusions. Some degree of discoloration of material in the weld 

area may be acceptable. 

Inspection and testing of the welds are to be in accordance with ISO standards. 

The supplier must qualify the welders for each process. 

Filler material shall not be used. In case of absolute necessity the rods must be of identical material 

as the parts to be welded. The filler material has to be approved by SESAME. 

Brazing considerations 

In order to fulfil ultra-high vacuum requirements, the quality of the brazing is of prime importance. 

The brazing process shall therefore guarantee a complete homogeneous braze, without any trapped 

volume. 

Vacuum 

Vacuum general considerations 

The Front-End components are designed to operate under ultra-high vacuum, and hence their parts 

must be perfectly clean. A high degree of cleanliness will be necessary at all stages of the production, 

to guarantee an acceptably low outgassing rate and weld integrity. 

All machining work is to be carefully controlled to ensure that no foreign matter is embedded in the 

surface of the material. 

The use of abrasive wheels or cloths which can leave foreign matter embedded in the HV/UHV 

surfaces is explicitly forbidden. Scale cleaning shall be by hand brushing with a stainless steel brush. 

Surface finishing by hand shall use a dry stone or material such as maroon Scotch BriteTM. 
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All mechanical cold working operations must exclude the use of heavy organic lubricants since these 

can be retained to some extent on the surface after the process. 

All machining coolants shall be water soluble and sulphur free. 

At no time should any surface, which is to be exposed to vacuum or immersed in vacuum, be marked 

out, inscribed or similar except by scribing with a clean sharp point. The use of dyes, marker pens 

or paints is to be avoided. It is good practice not to use these on external surfaces because of 

possible cross-contamination in subsequent cleaning operations. Similarly, it is possible to 

temporarily block porosity in material with such coatings. 

Cleanliness is important at any stage of production. Frequent cleaning of items before, during and 

after manufacturing processes is required. Care should be taken not to cross-contaminate "clean" 

and "dirty" components. Clean components should be handled wearing clean, dry, lint-free gloves, 

and all tools should be cleaned before use (including the handles). Care needs to be taken not to 

contaminate (accidentally) the gloves while handling / cleaning an assembly. 

The atmosphere in which clean assembly for HV/UHV is being undertaken is important. The air 

should be clean and of low humidity, free from gases or oils exhausted by vacuum pumps, machine 

tools or stacker truck engines. It should be dust and particulate free (Class 10,000 is adequate). 

Local areas of cleanliness may be achieved using portable laminar flow filtration units. Operators 

should be dressed appropriately to prevent dust shedding. 

Components should be stored under clean conditions, e.g. by wrapping in clean aluminium foil and 

sealing in clean dry polythene bags. Enclosures should have all apertures sealed, and preferably be 

filled with dry nitrogen before sealing. 

Care must be taken with all handling processes to avoid damage (scratches or dents) to vacuum 

sealing faces, especially to knife edges. The possibility of distortion of sealing flanges during lifting 

and slinging operations must also be kept in mind. 

If it is necessary to use adhesive tape or a masking agent on any vacuum surface, then immediately 

after removal all adhesive residue must be thoroughly removed with an appropriate solvent such as 

acetone. 

Vacuum leak-test 

Vacuum leak testing shall be carried out in accordance with the procedure described in this section. 

All gaskets used in such tests shall be of a type approved by SESAME for the purpose. They will 

normally be of the type specified for use of the vessel, component or assembly under investigation. 

However, with the prior approval of SESAME an alternative type of seal presenting a similar bolt 

loading to that expected in service might be considered acceptable. 

Leak detection shall be done in a clean area, the vacuum chamber shall be put on a clean support 

or table, the contact surface between the chamber and the support must be covered with a clean 

aluminium foil. 

Leak detection shall be done with a suitable helium leak detector. The sensitivity of the leak detection 

system shall be checked with a suitable calibrated leak. 

The pumping system of the leak detector must be composed of dry (oil free) pumps. The leak 

detector must not introduce any contamination into the tested chamber. No vacuum grease shall be 

used to guarantee the leak tightness of the connection of the vacuum chamber to the leak detector. 

Vacuum leak test and desorption test will be carried out before and after baking the component at 

200 - 250°C during 24 hours once room temperature is reached after cooling down. 
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All RGA measurements have to supply sufficient information on appropriate scale ranges in order to 

be able to interpret the data at a later date. 

Each RGA  measurement must have time and date indicated. 

Included with the certificate there will be a temperature profile of the bake-out cycle used with the 

date, time and total pressure as read on the pumping system and gauges. 

On receipt at SESAME, a residual gas analysis of the components will be carried out before 

acceptance. 

Mechanical requirements 

Support structure 

Each Front-End component must have an adequate support structure that takes into account the 

space constraints inside the tunnel. 

The holes for the fixation of the support on the floor shall have a diameter of 18 mm and positioning 

tolerances of ±0.5 mm. 

Painting and surface protection 

The steel frame of the support structure has to be painted with one coating of primer and two coats 

of epoxy RAL840HR 4001 (lilac). 

If aluminium or aluminium alloy is used in any Front-End component, it must be anodised colourless. 

Protection of moving parts 

All moving parts must be protected and comply with the CE directives for prototype machines. 

Alignment and adjustment 

SESAME alignment is based on laser tracker measurements, and hence adequate fiducial marks 

have to be foreseen for each individual component. 

Fiducial marks shall consist of a 6H7 machined hole on a machined planar surface, as shown below. 

 
 

Each Front-End unit shall have at least 4 fiducial marks. The exact number depends on the kind of 

element and shall be approved by SESAME 
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Pneumatic elements 

Pneumatic circuits must be non-lubricated. All pneumatic components must be suitable for operation 

using non-lubricated air. 

All pneumatic pipe work must be copper. 

Compressed air will be supplied at a pressure of 6 bar. 

An adjustable air pressure switch, monitoring the air supply of pneumatic elements, will be mounted 

on each component concerned (Photon Shutter unit and Bremsstrahlung Shutter unit). The air 

pressure switch shall be wired to be fail safe and set at 4.5bar. 

The compressed air circuit must include a reservoir in order to allow the pneumatically actuated 

elements to perform a few cycles in the case of an air supply failure. 

Elements to be connected to the compressed air circuit include adjacent pneumatic valves (for both 

the Photon Shutter and the Bremsstrahlung Shutter units) and the fast closing shutter (only in the 

case of the Photon Shutter). 

Motor-controlled elements 

A document laying out the SESAME standards for motor controlled elements in its most up to date 

version shall be attached to the Call for Tender as an Annex. 

Electrical distribution and systems specification 

General aspects 

The supplied equipment shall be in full compliance with the Jordanian Safety, Protection, and EMC 

Regulations in force as well as relevant IEC (International Electrotechnical Commission) standards 

and recommendations. 

Each Front-End component will have an electrical connection box receiving signals from its 

components (flowmeters, limit switches, compressed air switches, thermocouples, motors, 

encoders, etc.). The location of the connection box will be agreed between the Contractor and 

SESAME during the design phase. 

All electrical equipment will have to be radiation resistant. Particular care must be taken with the 

specification of the cables which are in a radiation zone. 

The design should avoid as much as possible the proximity of electrical wiring to bakeable areas of 

the Front End units. 

Due to the modular construction of the Front-End, consideration must be given to the design of the 

cable management system, to accommodate practical assembly and disassembly of the individual 

Front-End components, for installation and maintenance purposes.  

Grounding 

Each Front-End component support shall provide, either foot or top side, one hole M8, 15mm deep. 

The M8 hole shall contain the appropriate screw to fix a terminal spade, crimped with either a bare 

copper 29mm2 cable or a green/yellow jacket isolated copper 25mm2 cable, according to the current 

safety rules. 









mailto:gianluca.iori@sesame.org.jo
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CONCEPTUAL DESIGN ALBA-

COMPONENTS 

Introduction 

Details on the BEATS project and the principal functioning of a Front-End are laid out in the previous 

chapter. 

Reminder: The Front-End consists of a series of components connected by vacuum pipes; some of 

these are specified by ALBA, and some of them will be provided by other partners of the project 

(ESRF and ELETTRA). In this chapter, we present a general description of the Front-End for BEATS 

and the Conceptual Design for those components which are under the responsibility of ALBA. 

Beamline characteristics 

From the point of view of the Front-End, the relevant parameters of the beamline are the power 

emission characteristics of the photon source and the required user aperture. The proposed photon 

source for BEATS is a 3-pole wiggler (3PW) with a peak field of 3 Tesla and an overall length <1m 

[2]. The relevant parameters of the 3PW are listed in Table 2. The machine parameters required to 

determine the emission characteristics of the proposed ID have been taken from [3]. In Table 2 we 

have listed as well the required apertures in both horizontal and vertical plane as defined by a fixed 

mask in the Front-End. 

 BL BEATS 

Magnetic Length [m] <1 

Peak Field B0 [Tesla] 3.00 

Total power @400mA [kW] 0.99 

Peak power density @400mA [kW/mrad2] 0.25 

Horizontal user aperture [mrad] 1.0 

Vertical user aperture [mrad] 0.36 

 

Table 2: Photon source characteristics for the 3PW for BEATS 

It can be seen that the total power emitted by the ID is relatively small (~1 kW) and that the peak 

power density (250 W/mrad2) is larger than that emitted by the storage ring bending magnets (123 

W/mrad2) by only a factor of 2. As a comparison, a Front-End at ALBA with an ID as a source has to 

deal with peak power densities in the range 10-50 kW/mrad2, and the peak power density associated 

to bending magnets is 250 W/mrad2. Therefore, it seems reasonable to use the design of asks and 

shutters for ALBA Front-Ends with a bending magnet as a source as reference for the BEATS Front-

End. 
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Proposed location and layout 

The proposed location for the installation of BEATS’ ID is the straight section SS10. The accelerator 

tunnel environment at that location is shown in Figure 1. The available length for the installation of 

FRONT-END components inside the tunnel is roughly 8m. 

 

Figure 1: Tunnel environment at the proposed location for the BEATS FRONT-END 

 

The layout of BEATS beamline will be detailed in the BEATS technical design report [4]. The part of 

the layout corresponding to the Front-End and the optics hutch is shown in Figure 2. We have 

included the optics hutch because, despite being installed in the optics hutch, the Trigger Unit is 

functionally linked to the Front-End. 

For the sake of completeness, we will provide a short description of all Front-End components shown 

in Figure 2. However, only those elements which are explicitly indicated (the ones highlighted in 

yellow in Figure 2) are under the scope of this chapter and will be specified in detail in the subsequent 

sections. Starting from the SR side, the FRONT-END components include: 

1. Crotch absorber: it is used to protect the downstream UHV chamber and Front-End 

components from synchrotron radiation emitted by bending magnets adjacent to the ID.  

2. Pumping Unit #1 (ALBA): it provides pumping capacity and vacuum readings to the Front-

End zone next to the SR. In particular, this unit shall pump down the outgassing generated 

by the XBPM. 

3. X-ray Beam Position Monitor or XBPM (ALBA): it is a diagnostic element that provides 

information regarding the position of the photon beam. 

4. Fixed Mask (ELETTRA-ESRF): this aperture cuts off that part of the photon beam emitted 

from BEATS ID that will not be used by the beamline in any circumstance. This element 

defines the maximum aperture available for the beamline (aperture in Table 2: Photon source 

characteristics for the 3PW for BEATS), and reduces the heat load on all the Front-End 

components installed downstream. 

5. Photon Shutter (ALBA): this element is able to block completely the synchrotron radiation 

beam, and isolates the downstream components from the source. The Fixed Mask and the 

Photon Shutter shall be mounted one next to the other on a common support, which will also 

provide pumping capacity for absorbing the radiation outgassing together with local vacuum 

readings. 

6. Fast Closing Shutter (ELETTRA-ESRF): it is a fast reacting element (closing time ~10msec) 

that protects the storage ring vacuum integrity from any accident occurring in the beamline. 
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The two trigger gauges controlling the actuation of this element will be installed on the Trigger 

Unit on the beamline side. The Fast Closing Shutter acts as a conductance restriction system 

but is not vacuum tight. Therefore, an additional standard gate valve is installed next to it and 

is actuated during the same shut off operation. 

7. Primary slits: they allow the beamline users to define the photon beam dimensions within the 

aperture defined by the Fixed Mask. 

8. CVD window (ELETTRA-ESRF): it is a cooled CVD diamond window used to separate the 

vacuum from the storage ring (10-10 mbar level) from that on the beamline (10-8-10-9 mbar 

level). 

9. Pumping Unit #2 (ALBA): a second pumping unit will be installed to pump down the ~1.8 m 

gap between the CVD window and the next Front-End component (Attenuators). 

10. Attenuators Unit (ELETTRA-ESRF): it is used to tailor the energy spectrum and to dissipate 

heat from the beam. It consists of a series of foils made of different materials and thicknesses 

that can be introduced into the path of the photon beam by means of actuators. 

11. Bremsstrahlung Stopper (ALBA): This device is used to block the high-energy radiation (gas 

Bremsstrahlung radiation, secondary Bremsstrahlung radiation, etc.) directed towards the 

beamline. It consists of a pneumatically actuated block of UHV compatible tungsten alloy. 

The stopper block is uncooled and cannot be exposed directly to the photon beam; therefore, 

the Bremsstrahlung Stopper has to be actuated together with the upstream Photon Shutter. 

This unit shall also incorporate pumping capacity and vacuum readings, as well as a RGA 

analyzer. 

12. Wall pipe: it is a vacuum pipe providing the connection between the SR tunnel and the 

beamline. 

13. Trigger Unit (ALBA): it is the first element in the optics hutch of the beamline. It provides 

pumping capacity, vacuum readings, and allocates at least one of the two trigger gauges in 

charge of activating the upstream Fast Closing Shutter. In addition, this unit will host a Wire 

Scanner Monitor, consisting of a tungsten wire that will be scanned through the beam by 

means of a motorized actuator in order to obtain the beam profile. 

14. DMM: the Double Multilayer Monochromator is the principal optical component of the BEATS 

beamline, allowing to select the photon beam energy. The DMM will leave the possibility to 

operate the beamline in white beam mode. Therefore, and due to the beam offset between 

the white and monochromatic beam, all components after the DMM will be large enough to 

cope with the offset between monochromatic and white beam. 

15. Beam viewer: it is used to check the photon beam position and to visualize its footprint at the 

end of the DMM. It will consist of an actuator-driven screen imaged by an optical system. 

16. Combined Stopper (ALBA): this element will give the possibility to access the experimental 

hutch while keeping the monochromator under heat load. Therefore, it has to combine the 

Photon Shutter and Bremsstrahlung Stopper functions. 

The following equipment is out of the scope of the present Call For Tender: crotch absorber; fast 

closing shutter; primary slits; wall pipe; DMM and the beam viewer. 

In order to provide an adequate division in sectors from a vacuum point of view there will be all-metal 

pneumatic valves installed at following locations: 

• At the interface between the storage ring and the Front-End. 

• Between the Photon Shutter and the Primary Slits. 

• Between the Attenuators Unit and the Bremsstrahlung Stopper. 

As a final reminder, Table 2 lists the FRONT-END units which are under the responsibility of ALBA 

and will be described in detail and specified in this chapter. 
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Figure 2: Proposed layout for the FRONT-END and the OH of BEATS beamline at SESAME. The elements highlights in 
yellow are under the responsibility of ALBA and will be specified in this chapter. 

 

Unit name Distance from source to the center equipment 
center [m] 

Pumping Unit #1 5.77 
XBPM Unit 6.23 

Photon Shutter 7.57 
Pumping Unit #2 9.89 

Bremsstrahlung Stopper 12.22 
Trigger Unit 14.27 

Combined Stopper 20.36 
Table 3: List of FRONT-END/OH units for BEATS beamline under the responsibility of ALBA that are specified in this 

chapter. 

Functional requirements and conceptual design 

In this section we describe the functional requirements for the Front-End components listed in Figure 

2 and provide a conceptual design for them, with indications of dimensions, number and 

arrangement of vacuum ports, etc. 

Pumping Unit #1 

The first Pumping Unit consists of a vacuum chamber with a Pirani and a cold cathode gauge, one 

all metal right angle valve, and a 300 l/s ion pump. The chamber must have an adequate support 

structure, allowing its alignment. The support structure will also include a guided platform for 

installation / removal of the 300 l/sec ion pump, all the elements for the cooling water distribution to 
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the adjacent XBPM, as well as a connection box for the flowswitch signal to the Equipment Protection 

system (EPS). A conceptual sketch of the Pumping Unit is shown in Figure 3. 

 

 

Figure 3: Conceptual sketch of the Pumping Unit #1 

The main body of the chamber is made from a vertically aligned 159×3 mm size 304L stainless steel 

pipe, with CF150 flanges at the top and the bottom; the bottom flange is used for the installation of 

the ion pump, and the top one must be equipped with 4 “ears” that will allow the installation of fiducial 

references. Along the beam direction the chamber is equipped with two CF63 ports to connect it to 

the adjacent Front-End components , for a total flange-to-flange distance of 300 mm. Along the 

direction perpendicular to the beam, the chamber shall be equipped with three CF40 ports for the 

installation of two vacuum gauges (Pirani + Cold Cathode) and one right angle valve. 

The proposed alignment system consists of a15 mm thick zinc-plated steel plate that is screwed onto 

the top of the welded support frame, and whose position can be adjusted by means of lateral 

pushers. This plate has three symmetrically placed threaded holes that allow to attach to it three 

M16×1.5 bars, which act as support columns for the vacuum chamber. The interface between the 

support bars and the vacuum chamber is provided by three pieces with a hole of 17.5 mm diameter 

the middle, welded around the body of the chamber by means of ribs; a couple of nuts and washers 

per bar allow to adjust and fix the vertical position and the orientation of the chamber. 

The support frame must incorporate the rigid piping for the cooling water circuit of the adjacent 

XBPM. This circuit shall include the inlet / outlet connections to the cooling water distribution system 

at SESAME, regulation valves at the entrance and exit, a flowswitch, and a T-derivation with a 

purging valve. A schematic diagram of the cooling circuit is shown in Figure 4. The signal cables 

from the flowswitch must be directed to a connection box mounted on the support frame, which will 

provide the interface to the SESAME control system. The requested layout for the interface 

connectors is detailed in the last section of this chapter. 
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Figure 4: Schematic diagram of the cooling circuit to be installed on the support frame of the Pumping Unit to supply the 
adjacent XBPM unit 

X-ray Beam Position Monitor 

The X-ray Beam Position Monitor (XBPM) setup consists of an adjustable rigid support structure, a 

XBPM UHV chamber, a water-cooled XBPM sensor, and a motorized X-Z table. A conceptual design 

of the XBPM is shown in Figure 5. 
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Figure 5: Conceptual sketch of the XBPM unit 

The adjustable support structure is a rigid steel column prepared for sand filling. It has to include a 

manual adjustment mechanism that allows the alignment of the X-Z table including the XBPM 

vacuum chamber in terms of transversal position, pitch, roll and yaw with respect to the support 

column. 

The beam position monitor is mounted inside a movable UHV chamber made from an upright 

159×3 mm size 304L stainless steel pipe, with a CF150 flange at the top. The XBPM sensor will be 

mounted on the covering CF150 flange. This base flange must provide the feedthroughs to extract 

the electrical signals from the sensor (blades’ currents and thermocouple readings) and for the water 

cooling system. This flange must also be equipped with four “ears” to install fiducial marks on them, 

which will be referenced with respect to the photon beam axis between the sensor blades. The main 

chamber is connected to the adjacent Front-End components by means of CF63 ports, for a total 

flange-to-flange distance of 280 mm. In order to absorb the displacements of the XBPM chamber, 

the connections to adjacent units will be done using two 160 mm long welded bellows, increasing 

the flange-to-flange distance of the whole assembly up to 600 mm. The welded bellows must be 

designed for a maximum lateral stroke of 6 mm and for at least 10,000 cycles. 

The XBPM sensor uses up to four blades, whose narrow front edges are oriented towards the 

radiation source, to sense the off-axis radiation of the photon source and to provide an on-line 

determination of the position of the centre of the photon beam using the emitted photoelectron 

currents from the four blades. In the case of a photon source with a vast horizontal divergence such 

as the 3PW we propose using a Staggered Pair Monitor (SPM) configuration, which is only sensitive 

to the vertical position of the photon beam [5]. A scheme of this type of sensor is shown in Figure 6. 

The size, geometry, and material of the blades must be adapted to the particular beam 

characteristics of the 3PW source in order to achieve the maximum photocurrent yield together with 

an optimized sensibility, position accuracy and linearity. This optimization of the XBPM design is 

included in the scope of supply of the procurement of this unit. 

 








































