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1.0 INTRODUCTION 

This plan outlines the actions needed to commission the NSLS‐II/NIST 06‐BM beamline (BMM) 
from the accelerator enclosure ratchet wall to the end station. Once the readiness process is 
complete, and authorization to begin commissioning the beamline is received, the technical 
commissioning will proceed and focus on delivery of photon beam to the experimental station. 
There are several processes established to manage the risks associated with this task, which are 
outlined below. 

The scope of this plan includes managing specific commissioning activities for the beamlines, 
reviewing requirements for equipment not needed for commissioning, but planned for 
operations, and the basis for transitioning to operations. Technical commissioning of the FEs and 
the 3PW is managed separately from the beamline. 

2.0 SHIELDING 

Ray tracing and computer modeling (FLUKA) indicate that 06-BM is shielded for the maximum 
planned stored electron beam current of 500 mA. The primary Gas Bremsstrahlung ray traces 
have been completed in accordance with Synchrotron and Bremsstrahlung Ray Trace Procedure 
(PS-CXFD-PRC-008) and Insertion Device Front End Ray Tracing Procedure (PS-C-ASD-
PRC-147) and analyzed for top-off safety (NSLSII-TOS-RPT-012), resulting in one 
Bremsstrahlung collimator in the 06-BM-A hutch. Three, Secondary Gas Bremsstrahlung shields 
were designed following NSLS-II guidelines. The scattering of Bremsstrahlung has been 
modeled using FLUKA, which showed that the secondary shields are adequate at 500 mA beam 
current. The summary of these simulations including the  simulation  of  the  monochromatic  
beam  containment  in  beam  transport  and  end station  enclosures are provided in 06-BM BMM 
Beamline Radiation Shielding Analysis (Tech Note #249). 

3.0  BEAMLINE COMMISSIONING SEQUENCE 

The commissioning of the BMM beamline and its transition to operations begins with the IRR. 
This will be followed by the first phase of the Technical Commissioning Plan (TCP) in which the 
electron beam current is gradually increased while monitoring equipment safety. The TCP is 
conducted in parallel with Radiation Survey Commissioning, which monitors radiation safety as 
the ring current is increased. When the beamline equipment has been demonstrated to be capable 
of safely operating during standard x-ray operations, there is a final comprehensive radiation 
survey. The TCP then moves on to a new phase, in which all the key optical components, such as 
the monochromator and mirrors, are commissioned in detail in order to determine optimal 
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operating parameters. In the final phase of the TCP, the end station is commissioned. Scientific 
commissioning will then follow with the participation of expert users, to verify that the beamline 
meets the design performance goals, and to build up end station and beamline parameters, and 
configurations that optimize beamline performance for routine user operations. 

3.1 Radiation Survey Commissioning 

A comprehensive Beamline BMM (06-BM) Radiation Survey Procedure (NSLSII-6BM-PRC-
001) was developed in accordance with NSLS-II Beamlines Radiation Safety Commissioning 
Plan (PS-C-XFD-PRC-004), which guides the steps needed to control radiological hazards. It 
includes specific hold points to manage identified radiation risks and maintain commissioning 
within an approved envelope. The Radiation Survey Procedure requires participation and 
coordination between Beamline, Operations, Radiological Control, and ESH Staff. It identifies 
specific radiation scatter points along the beamline and provides instruction for mechanical 
manipulation of the optics to allow for a comprehensive radiological survey along the beamline. 
Execution of the Radiation Survey Procedure, along with the evaluation of the data collected, 
will be used as a basis by the PSD Director and ESH Manager to approve commissioning 
activities at an electron beam current of up to 3 times the electron beam current measured during 
the survey. Approval of commissioning of the beamline at a higher electron beam current 
requires re-execution of the Radiation Survey Procedure. The maximum current allowed during 
commissioning is indicated on the Caution Tag that is applied by Operations Staff to the 
beamline enable key. Enabling the beamline at a higher current requires re-execution of the full 
Radiation Survey Procedure and re-approval by the PSD Director and ESH Manager. 

3.2 Optics and End Station Commissioning 

The TCP described in Section 7 below, documents in some detail the sequence of activities 
planned to safely commission the beamline. The TCP starts with the lowest ring current and it 
gradually increases ring current until it reaches the value for standard operations. At the 
completion of TCP, all major beamline components will be ready to use and parameters that 
optimize their performance will be documented. 

3.3 Science Commissioning 

The BMM beamline will have a single end station that will enable XAS and XRD experiments. 
A scientific commissioning plan will be developed while the technical commissioning takes 
place. The goal of scientific commissioning will be to define the beamline parameters and 
configurations needed for the anticipated scientific program and to develop the process for 
bringing the complete beamline into routine operations for users. 
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4.0  COMMISSIONING ACTIVITY APPROVAL 

Work planning needed for safe and efficient commissioning, requires a commissioning SAF and 
is performed in accordance with Experiment Safety Review (PS-C-ESH-PRC- 039). This process 
drives definition of scope, identification of hazards and controls, and review and approval 
requirements for all commissioning activities. A commissioning SAF describing the 
commissioning tasks to be undertaken by the commissioning team will be submitted. This form 
will include the equipment and materials that will be used, the personnel authorized to participate 
in the commissioning, and any controls that will be placed on the beamline (such as a current 
limit). This form will be submitted to the ESH Manager and PSD Director for approval. This 
commissioning activity approval process authorizes the commissioning team for a specific task 
or tasks (such as performing a radiation survey) thereby enforcing a step-by-step and HOLD 
point approach to commissioning. Most commissioning tasks are expected to take approximately 
one week to complete, though some may be longer. All commissioning activities will be 
reviewed on a weekly basis to determine if a new commissioning SAF is needed. This allows for 
flexibility in the commissioning process, but at the same time ensures that during commissioning 
the work is periodically reviewed and that the necessary controls are placed on the 
commissioning activities.  

An approved commissioning SAF is required for the beamline to be enabled. Beamline enable is 
managed in accordance with Enabling Beamlines for Operations (PS-C-XFD-PRC-003). This 
procedure defines the process for enabling the beamline safety shutter and for giving control of 
that shutter to the Beamline Staff. The process requires participation and coordination between 
Beamline, Operations, and ESH Staff. A checklist is employed to assure systems are ready (PPS 
and safety system configuration control) and that staff is prepared to begin. 

5.0  BEAMLINE EQUIPMENT ADDITIONS 

Experimental modules and automation equipment will be added to the end station as 
commissioning moves from technical to scientific, and the focus is shifted to optimizing the 
photon beam and preparing end station instrumentation for the expected scientific program. All 

equipment will be added in accordance with the NSLS‐II Process Description: Review Process 

for Facility Additions and Modifications (PS‐C‐CMD‐PLN‐001), which provides a process for 
determining the type and extent of reviews warranted. 

The tailored review plan for the end station equipment is currently under preparation and will be 

developed in accordance with the NSLS‐II Process Description: Review Process for Facility 

Additions and Modifications (PS‐C‐CMD‐PLN‐001). 
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6.0  END OF COMMISSIONING; TRANSITION TO OPERATIONS 

Commissioning ends when the beamline has shown, through the execution of procedures and 
surveys that it meets the NSLS-II shielding policy, that radiation leakage or scatter is controlled 
to as low as reasonably achievable, that the photon beam is ready for data collection, and that the 
necessary authorizations for beginning operations have been obtained. Prior to the beamlines 
commencing User Operations, the process outlined in Beamline User Readiness (PS-C-XFD-
PRC-030) will be completed.  

The safety of ongoing beamline operations will be managed with the Experiment Safety Review 
(PS-CESH-PRC-039) process, which will control materials, equipment, and tasks at the end 
station areas through the use of the BNL electronic ESR system. A Cognizant Space Manager is 
assigned to the area and has responsibility to assure that the system is current and accurate. This 
system provides a valuable envelope for the resources and allows operations at each location.  

Individual experiments will be managed with the electronic SAF section of PASS; a system for 
Proposal, Allocation, Safety, and Scheduling for User science. The SAF will allow collection of 
information specific to each experiment and will be reviewed by NSLS-II Staff to determine 
what hazards are outside the safety envelope established. The SAF will provide the mechanism 
for definition of scope, analysis of hazards, establishment of controls, and collection of feedback 
for each experiment. Users must identify the materials and equipment they wish to bring along 
with a task analysis describing how those items will be used. An iterative review between the 
User, Beamline, and ESH Staff results in a final approval with definition of requirements. 

The SAF process combined with the BNL ESR safety envelope provides the basis needed to 
assure ongoing control of beamline operation and changes. No additional readiness reviews are 
expected for the 06-BM beamline at this time. 

7.0  BMM BEAMLINE TECHNICAL COMMISSIONING PLAN 

7.1 BMM Subsystem Definition 

1. FE Mirror Vacuum System 

 Mirror M1 with ion pump 

2. Beamline Vacuum System 

 Diagnostic module 1 (DM1) with ion pump 

 Double crystal monochromator with ion pump 

 Diagnostic module 2 (DM2) with ion pump 

 Mirror M2 with ion pump 

 Mirror M3 with ion pump 
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 Pumping box with in-line ion pump in transport line between hutches 

 End station fluorescent screen with ion pump, shares vacuum with diagnostic module 
3 (DM3) 

3. Photon Delivery System 

 Vertically and horizontally focusing (VHF) mirror M1 in FE 

 Double crystal monochromator (DCM) in FOE 

 Toroidal focusing mirror (TFM) M2 in FOE 

 Planar harmonic rejection mirror (HRM) M3 in FOE 

 Beamline termination (DM3) in end station 

4. Diagnostics and Beam Position Monitors 

 Water cooled fluorescent screen in DM1 

 Water cooled filter assembly in DM1 

 In-flange 4-way slits, instrumented for drain current in DM2 

 Uncooled fluorescent screen in DM2 

 Metal foil intensity monitors in DM2 

 Fluorescent screen in end station 

 Metal foil intensity monitors in DM3 

 In-flange 4-way slits, instrumented for drain current in DM3 

 Nano-BPM beam position monitor and imaging system in DM3 

5. End Station Instrumentation 

 XAS table including detectors and sample positioning systems 

 Hutch utilities including integration to XAS and XRD stations 

6. Beamline Controls System 

7. Equipment Protection System (EPS) 
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The following table includes components with corresponding locations relevant to SR, GB and 
SGB containment and shielding as well as Photon Delivery and Diagnostics. 
 

Item Description  
Start 
(m) 

Finish 
(m) 

Vacuum 
Section 

1 Front End 1st section, terminating with gate valve and 
bellows  

 12.385 1 

2 Paraboloid Collimating Mirror M1  12.385 13.575 2 
3 Front End 2nd section, terminating with gate valve in FOE  13.575 23.757 3 
4 Bellows  23.757 23.944 4 
5 Diagnostic Module 1 with Fluorescent Screen and 2 x 4 

Filter Racks and Diode Holder  
23.944 24.755 4 

6 Gate Valve  24.755 24.825 4 
7 Bellows and ZLA  24.825 25.085 5 
8 Double Crystal Monochromator 25.085 25.944 5 
9 Bellows  25.944 26.216 5 

10 Pink Beam Stop 26.216 26.278 5 
11 Collimating Tube 26.278 26.657 5 
12 Gate Valve  26.657 26.727 5 
13 Bellows 26.737 26.833 6 
14 Diagnostic Module 2 with DBPM, Fluorescent Screen, 

Horizontal and Vertical Slits and BS stop  
26.833 27.449 6 

15 Bellows  27.449 27.555 6 
16 Gate Valve  27.555 27.625 6 
17 Toroidal Focusing Mirror  27.625 29.400 7 
18 Bellows  29.400 29.506 7 
19 Gate Valve  29.506 29.576 7 
20 Harmonic Rejection Mirror  29.576 31.210 8 
21 Gate Valve  31.210 31.280 8 
22 Bellows  31.280 31.386 9 
23 Beam Shutter  31.386 31.706 9 
24 Bellows  31.706 31.816 9 
25 Transport 31.816  9 
26 Bellows  32.924 9 
27 Pumping box with in-line pump 32.924 33.601 9 
28 Bellows 33.601 33.801 9 
29 Monochromatic beam transport 33.801  9 
30 Gate valve  38.271 9 
31 Pumping Tee and motorized Fluorescent screen  38.271 38.541 10 
32 NanoBPM  38.541 39.105 10 
33 In-flange slits  39.105 39.145 10 
34 Dual foil intensity monitor 39.145 39.383 10 
35 Be window 39.383 39.481 10 

All components listed above will be installed prior to the IRR. The components in the above 
table are shown as an elevation view in Figure 1. 
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Figure 1:  Schematic layout of the BMM optics. Beam direction is from right to left. Note that the VHC is placed 
inside the shield wall to maximize both vertical and horizontal aperture that can be collected. The DCM, TFM, and 
other components are in the FOE. Note that there is a scale break at 14 meters. Also note that the transport pipe 
between the hutches is shielded and that the pumping station at 33 meters is supported by a metal frame. 

7.2 BMM Pre-Commissioning Activities without Beam 

The following activities are performed without requiring beam. Many of these are completed 
during installation and are captured in the Traveler process for each component, but are 
confirmed in this plan. 

7.2.1 Vacuum Systems 

1. Verify that all ion pumps and vacuum gauges are functional. 

2. Pump down each vacuum section. Perform vacuum leak checking and remediate any 
deficiencies. 

3. Verify water flow in the cooling systems for M1, DM1, pink beam stop, and the DCM 
using flow meters integrated into the EPS. 

4. Verify the functionality of the EPS in response to vacuum failures by simulating trip 
signals from the vacuum gauge controllers. 

7.2.2 EPS and PPS 

1. Verify the function of the EPS in response to temperature faults on water-cooled 
components. 

2. Test the photo shutter and verify that the PPS is operational. 

7.2.3 VHC M1 

1. Verify motions of all motor axes. 

2. Place mirror in nominal position based on survey results obtained during installation, 
unless required to be moved for reasons of radiation testing. 

Beam 

13 
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7.2.4 DCM 

1. Verify motions of all motor axes. 

2. Verify installation of Si (111) and Si (311) crystals.  Verify that Si (111) pair is in the 
nominal beam position based on survey results during installation. 

3. Place all other motors into nominal positions based on survey results during installation. 

7.2.5 TFM M2 

1. Verify motions of all motor axes. 

2. Place mirror in nominal position based on survey results obtained during installation. 

7.2.6 HRM M3 

1. Verify motions of all motor axes. 

2. Place mirror in nominal position based on survey results obtained during installation. 

7.2.7 Beamline Diagnostics 

1. Verify motions of all motor axes. 

2. Verify all signal connections, read-outs, and cameras to the extent possible without beam. 

3. Verify that all diagnostic cameras are aligned and in focus based on visible references. 

4. Verify that EPICS PVs exist for all diagnostic signals and for the Nano-BPM. 

7.2.8 Beamline Termination 

1. Verify motion of vertical translation and verify that the range of motion is adequate to 
subtend the beam in all operating modes. 

7.2.9 XAS Station 

1. Verify motions of all table axes. 

2. Verify motions of all sample positioning motors. 

3. Verify voltage supply for ionization chambers. 

4. Verify operation of ionization chambers, to the extent possible without beam. 

7.2.10 Control System 

1. Verify existence of engineering control screens for all beamline axes. 

2. Verify alignment, focus, and video capture of all cameras and verify existence of 
engineering screens for camera control. 
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7.2.11 Data Acquisition System 

1. Test data collection and handling as required for technical commissioning. 

7.3 06-BM, BMM Technical Commissioning with Beam 

7.3.1 Pre-start Commissioning Activities 

The 06-BM FE was installed in the December 2016 and May 2017 shutdowns, and was 
commissioned on June 6, 2017 in coordination with the Accelerator Division.  

Prior to the beamline commissioning activities, the following prerequisites shall be satisfied: 

 The 3PW source is installed and commissioned at 06-BM by the Accelerator Division 

 IRR completed and pre-start findings closed 

 PPS and EPS are functional 

 Accelerator operating at a current determined by the Accelerator Division 

 FE slits controllable by the beamline control system, slit current reading is functional 

 FE Radiation Survey 

 Beamline control environment in place with basic capabilities (i.e. EPICS engineering 
screens) along with basic visualization capabilities 

 All commissioning-without-beam activities are complete 

7.3.2 First Light Commissioning and Radiation Surveys 

Accelerator studies time is required to conduct Gas Bremsstrahlung (GB) and Synchrotron white 
and pink beam radiation (SR) surveys as described in the radiation survey procedure (NSLSII-
6BM-PRC-001). These radiation surveys are initially carried out at low electron beam currents; a 
succession of successful radiation surveys will allow increasing the electron current with the goal 
to rapidly obtain authorization to operate the beamline during regular accelerator operations for 
the purpose of beamline optics commissioning, beam characterization, and end station 
commissioning. 

It should be noted that due to the mirror in the 06-BM FE, all primary GB as well as Synchrotron 
white beam are stopped inside the FE. Thus, upon the opening of the FE photon and safety 
shutters, only pink beam enters the FOE and strikes the monochromator as the first optical 
component. During the GB/SR radiation survey, the monochromator and the mirror are set to 
their nominal configurations based on the survey results obtained during installation; FE, FOE, 
and beamline slits shall be open; and diagnostic fluorescence screens and cameras will be used to 
visualize and verify the presence of beam. 
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About half of the accelerator studies time is expected to be required to conduct radiation surveys 
as described in the Radiation Survey Procedure (NSLSII-06BM-PRC-001) and to extract and 
transport first light along the beamline. 

7.3.3 Basic Commissioning of the Photon Delivery System 

Goal: Meet the minimum requirements for performing step-scanning XAS experiments using the 
DCM and the collimating mirror (M1). 

1. Bring light through M1 using the fluorescence screen in DM1 to verify that light leaves 
the FE. Use DM1 to direct light from M1 to the monochromator. This step will also serve 
to commission DM1, including all motions and beam diagnostic capabilities contained in 
DM1. 

2. Bring light through the monochromator, starting at around 10 keV, using the fluorescence 
screen, instrumented beam slits, and intensity monitors in DM2. The pitch of the second 
crystal will be adjusted as needed to maximize flux as seen on the DM2 intensity 
monitors. Using DM2, establish motor positioning for fixed-exit height at several 
monochromator angles. This step will also serve to commission DM2, including all 
motions and beam diagnostic capabilities contained in DM2. 

3. Use DM2 to direct light to M3 with M2 retracted from the beam path and bring light 
through M3 to the XAS end station using the fluorescence screen in DM3. At this stage, 
the beamline will be in operating mode D (See Figure 2.16 of the BMM Final Design 
Report). Verify this configuration for several monochromator angles. This step will also 
serve to commission DM3, including the hutch slits, all motions, and beam diagnostic 
capabilities contained in DM3. 

4. Using a combination of rocking curve measurements of the second crystal measured at 
DM2 and a crystal spectrometer mounted on the XAS table, the energy resolution of the 
light coming from the monochromator will be measured. Verify this at several 
monochromator angles. The crystal spectrometer was used by Joe Dvorak in 2009 to test 
monochromator resolution at NSLS beamlines, and is available for use and well-suited to 
this chore. Adjust the orientation of M1 to optimize the resolution of the beam measured 
at the XAS station. Optimal orientation of a paraboloid mirror is found when the energy 
resolution of the beam is minimized. 

5. After making adjustments to M1, re-measure energy resolution as in step 4 at several 
energies. Cycle through M1 adjustments and resolution measurements to optimize the M1 
configuration across the entire energy range.  Make adjustments to monochromator motor 
positions and M3 positions as needed to maintain beam at XAS station. Verify this at 
several monochromator angles. At this point further motion of M1 will be unnecessary. 

6. Implement ionization chambers on the XAS table along with the associated signal chains. 
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7. Adjust the height of the monochromator, the pitch and roll of the monochromator second 
crystal to optimize flux and to direct the beam through the center line of the photon 
delivery system. Verify monochromator resolution. 

8. Using the Si (111) crystals, configure the Bragg motion of the monochromator and the 
parallel and perpendicular motions of the second crystal over the full energy range of the 
beamline in order to fully define an energy axis for the monochromator operating with a 
fixed exit height. 

9. Configure the motion of M3 so that it can serve its role of harmonic rejection mirror over 
the full energy range of the beamline. This will include the commissioning of the lateral 
translation between the Rh/Pt and bare silicon stripes. This commissioning will include 
measurement of transmitted intensities of fundamental and harmonic beam in order to 
verify the performance of M3 in its role as a harmonic rejection mirror.  

10. Map out a table of monochromator encoder positions (with fixed exit) and measured edge 
energies. Using this table, establish a virtual energy motor, implemented either in EPICS 
or at the PMAC level, for measuring XAS in fixed-exit, step-scan mode. Also establish a 
pseudo-channel-cut, step-scan operation mode wherein all monochromator motors are 
moved to their fixed-exit positions for an energy above an absorption edge. Then fix the 
parallel and perpendicular crystal motors for measurement of XAS using only the Bragg 
axis.  

11. Perform a variety of standard transmission XAS experiments using the unfocused, step-
scanned beam. Compare results to standards measured at other XAS beamlines. 

12. Repeat steps 8-11 using the Si (311) crystals. Doing so will also serve to commission the 
lateral translation of the monochromator between the two crystal sets. 

At this point, the minimum requirements have been met for step-scanning XAS operation using 
either crystal set. 

7.3.4 Commissioning of the Toroidal Focusing (M2) and Harmonic Rejection (M3) 
Mirrors 

Goal: To perform step-scanning XAS measurements in all operating modes with or without 
focusing and with proper harmonic rejection. 

1. Retract M3, insert M2 into the beam path. Perform step 3 above, using M2 rather than 
M3. This is operating mode A (See Figure 2.13 of the BMM Final Design Report). 

2. At several energies, verify delivery of beam to the DM3 using M2 in its unbent position. 

3. Using an optical camera and a fluorescent screen, verify focusing of beam at the XAS 
sample position at several energies. This will include commissioning of all M2 motions, 
including the motion of the bender. 
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4. Using a NIST-owned Prosilica camera, EPICS area Detector, and a YAG (or similar 
crystal) measure focal spot size at several energies. Make a table of encoder positions of 
optimal focusing at many energies. 

5. Insert M3 into the beam. Repeat steps 2 and 3 for operating modes B and C (See Figures 
2-14 and 2.15 of the BMM Final Design Report). 

6. Perform a variety of standard transmission XAS experiments using optimally focused 
beam and both Si (111) and Si (311) monochromator crystals. 

7.3.5 Commissioning Feedback for Monochromator and Mirrors 

Goal: To evaluate the stability of the monochromator and the mirror systems and to establish 
feedback where needed. 

1. The mono second crystal, M2 and M3 are all instrumented with piezo actuators. We are 
hopeful that these three instruments will be sufficiently stable to allow all of the 
preceding commissioning tasks to proceed. In the event that feedback is necessary, 
commissioning of feedback systems will be inserted into the steps above. 

2. The feedback system on all three instruments are quite general. The piezo actuators can 
be driven by analog or digital means. The mode of solution will be evaluated and 
implemented as needed.  

7.4 Scientific Commissioning of XAS End Station for all Operating Modes 

Goal: To commission a fully capable XAS end station. 

1. Verify beamline operations in all operating modes 

i. In each of the various operating modes, establish a look-up table of M2, M3, and 
XAS table motor positions in all modes and at all energies. This will allow quick, 
push-button, initial configuration of the beamline for any experiment. 

ii. Perform a variety of standard transmission-mode XAS measurements across the 
full energy range and using all operating modes. 

2. Commission mechanical aspects of the XAS end station 

i. Install and commission all existing sample positioning hardware, including a 
standard 3-axis sample stage, a 2-axis tilt stage, and various rotation stages. 

ii. Install a stage for reference foils. 

iii. Install various cameras and other image processing hardware for monitoring and 
recording experimental conditions. 

iv. Install and verify operation of sample cryostat and its turbo pump. Perform a 
suitable temperature-dependent XAFS experiment. 
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8.0  FUTURE COMMISSIONING PLANS 

Having completed the activities through section 7.4, the beamline will meet the baseline for a 
functioning XAS beamline. It will be capable of step-scanning, transmission mode XAS 
throughout the entire energy range of the beamline and in each operational configuration, 
including both focused and unfocused beam. The full scientific scope of the beamline requires 
more capabilities related to XAS, commissioning of a goniometer for XRD studies, and the 
integration of the XAS and XRD capabilities. These developments will extend over many 
months following completion of the basic commissioning activities.  In this section, we provide a 
broad outline of the major activities for the period following initial scientific commissioning in 
order to give a better sense of the eventual scientific program envisioned for BMM. In each case, 
detailed commissioning plans will be developed and implemented as additions to the beamline 
ESR. 

8.1 Commission Fluorescence XAS Measurements 

Goal: Enable measurement of XRF and fluorescence mode XAS for dilute and thin film 
samples. 

i. Establish procedures for safely mounting and using the 1-channel and 4-channel 
silicon drift detectors on the XAS table. 

ii. Implement analog detection system from X23A2. 

iii. Perform a variety of fluorescence XAS experiments in all operating modes and across 
the full energy range of the beamline using the analog system. 

As a future upgrade to BMM, we will implement a digital detection system, likely using the 
Quantum Electronics Express 3 and existing EPICS interfacing to the digital system. 

8.2 Commissioning the XRD Station 

Goal: To commission a fully capable XRD end station. 

i. Verify motions of all goniometer axes. 

ii. Repeat all steps related to M3 (with M2 retracted) from the basic technical 
commissioning, but at the goniometer sample position. 

iii. Repeat all steps related to commissioning M2 with and without M3, but at the goniometer 
sample position. 

iv. Verify operation of M2 without bending, i.e., with horizontal focusing and vertical 
collimation. 

v. Implement detectors. 
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vi. Perform simple diffraction experiments at several energies. 

8.3 Commissioning of Monochromator Slew Scanning 

Goal: High-throughput XAS. 

Monochromator slew scanning for “quick” (sub-1-minute) complete EXAFS scans is a design 
goal of the beamline and is a future upgrade to the capabilities of BMM. This will require the 
acquisition of electronics for buffering and coordinating the timing of encoder positions, scalar 
signals, and signals from energy discriminating detectors. We will examine the performance of 
the monochromator at several speeds and several energy ranges to determine the optimal 
parameterization for different energy ranges. 

8.4 Microfocusing via Polycapillary Lenses 

Goal: Imaging and microXAS capabilities. 

The focused beam delivered by M2 will be used to feed into a polycapillary (Khumakov) half-
lens. With a spot below 300 μm incident upon the lens, the lens will operate with high efficiency, 
reducing the beam size below 30 μm. This, combined with a diamond-based I0 monitor 
developed by NIST at NSLS, will enable limited but valuable imaging and microXAS 
capabilities for integration into the broader scientific program at BMM. 
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