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Petra Pernot

Structural Biology Group 

ESRF

8th February 2021

BAG Meeting

BM29 post EBS changes:

- source = 2 PW

- detector = Pilatus3 2M in vac

- sample changer = Arinax

- exposure unit(s)

- software updates: 

SPEC to BLISS,

BsxCUBE3, 

EDNA to DAHU

- user ‘covid’ mode = mail_IN

Remote access inappropriate 

to experiments on macro-

molecules in solution



BM29 NEW SOURCE
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size and shape of macromolecules in solution

new source = 2 pole wiggler

- similar spectrum, twice flux

- sample-to-source distance 

increased by 3m

- much smaller source size(s)

- brilliance higher by factor 50

- smaller beam on sample 

BM29 now

BM29 ‘old’

Brilliance
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BM29 NEW SOURCE
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Horizontal transverse position of the photon beam axis at the Front End

Source Lattice H position at FE [mm]

0 mrad reference present 0

0.856 T BM @ -9 mrad present -204.29

0 mrad reference new 2.419

2PW conf.A @ -7.05 mrad new -180.97 (DPOS = + 23)

2PW conf.B @ -8.65 mrad new -221.79 (DPOS = -17.5)

Distance of 2PW central point to FE: 25.51 m (was 22.54 m)

+-

e-

0 mrad

photons

DMRAD= + 1.95

DMRAD= + 0.35

BM29 beam shift FE Mono Mirror Sample Detector

Dsource-to-element [m] 25.51 31 35 45 48

2PW conf.A [mm] +23 +33 +41 +60 +66

2PW conf.B [mm] -17.5 -15.5 -14 -10.5 -8.5
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BM29 NEW SOURCE
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BM29

OPTICS HUTCH

torroid mirror

+

- ML mono, mirror vessels glued to the floor

- even if more space in +, go for – as smaller shifts
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ML mono



ALGE MEASUREMENTS ON 20/05/2019
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Juliette Aubin,

Daniel Schirr-Bonnans

OH - FE

BM2PW B

-19.7 mm OH – EH wall

EH 

entry

2PW BBM

EH end

2PW BBM

BM2PW B

-14 mm

-10 mm

theory

real ?

(D=3 mm)
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BM29 NEW SOURCE
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PHOTON FLUX DENSITY OF 2PW 

configuration B AT FRONT END 

2 Pole 

Wiggler
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1ST EBS PHOTONS AT BM29, I = 9.3MA ON 11 MARCH 2020
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2PW_B installed in the EBS ring 10th March 2020 morning: safety key 

given on 11 March 2020 at 8.50h (take out at 17.01h) 

White beam viewer (polycrystaline diamond), PS: ~4 mm x ~4 mm

White beam viewer : recorded 

21st September 2018, I ~ 40mA 

2 PW
exposure  0.04s

2 x BM flux

Next beam allowed on 30th June 2020 …
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BEAM AT SAMPLE LOCATION : 1ST JULY 2020
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Photon flux  ~ 1.4 x 1013ph/sec Was ~ 1.5 x 1012ph/sec

(ESRF closed from 16th March 2020,

on site back from 4th June)
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ACTIONS TO TAKE ADVANTAGE FROM EBS
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- new bigger in-vacuum detector: better s/n ratio with less radiation damage and background;

- new sample changer and exposure unit(s): adapted to new beam characteristics

1M

2M
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DETECTOR (IN AIR) INSTALLED ON THE BEAMLINE – 31ST JANUARY 2020
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PILATUS3  2M

in vacuum compatible

- delivered Dec 2019

- sensitive area 253.7 x 288 mm2

- frame rate = 250 Hz

- up-to-date software

- better S/N: less parasitic 

scattering, no kapton window, air

To be hold within a new flight 

tube: project delayed
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BM29 BIOSAXS DETECTOR IN VACUUM
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motorized beamstop

detector protection (guillotine  blind)

Y

Z

translations

Vacuum vessel:   ~ 80cm

 Pascal Theveneau

camera
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NEW SAMPLE CHANGER ROBOT
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- sample transfer: 5 to 200 mL;

- cycle time (load-clean) ~ 50s

- less height: more place for sample environment

Samples stored in 96 well plates 

or PCR tubes

Thermo-regulation 

- storage: 4-40ºC,

- exposure cell: 4-60ºC
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SAMPLE CHANGER EXPOSURE UNIT
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- capillary pods

capillaries with different , 

shapes and materials


Raphaël Cohen Aberdam

EMBL Grenoble

UV absorption/fluorescence 

(3 fiber ports)

camera from top

or on line

rectangularcircular

0,8 x 0,4 mm²Ø 0,5 mm

Robot and SEU

- optimized for smaller 

capillaries: 1mm standard

- more precise syringe

for loading used
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SAMPLE CHANGER AND ITS EXPOSURE UNIT INSTALLATION
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SAMPLE CHANGER AND ITS EXPOSURE UNIT
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- SC delivery 18th June 2020

- installed on 22nd June

- exposure unit installed 10th June 2020
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SCANNING EXPOSURE UNIT
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- installed on beamline on Dec 2020

- software integration ongoing

sample 

position

front light mirror: with hole 

for beam

piezo x/y/z stage for flat sample


Raphaël Cohen

Aberdam

EMBL Grenoble
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BEAMLINE CONTROL SOFTWARE: SPEC TO BLISS CONVERSION
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BM29: Antonia BetevaBeamLine Instrumentation Support Software

- ESRF in-house development, Python based

- installation, configuration and commissioning ongoing from 2019

- done
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DATA COLECTION GUI: BSXCUBE3 
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Markus Oskarsson

Jean-Baptiste Florial (EMBL)

Technology stack as for MXCuBE3

Backend: Python 3.7, Flask

Frontend: ES6 (JavaScript)React 16, Bootstrap 4

HTML web interface and includes an intuitive user interface with a logical flow

Beamline setup
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BSXCUBE3 SAMPLE CHANGER DATA ACQUISITION
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Run now or Add to Queue
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BSXCUBE3 HPLC DATA ACQUISITION
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BSXCUBE3 HPLC DATA ACQUISITION
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DATA PROCESSING WITH NEW DATA POLICY AND FORMAT = DAHU

Page 23

Jerome Kieferopensource data reduction pipeline, FreeSAS
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CURRENT STATUS OF BIOSAXS BM29 REFURBISHMENT – NEARLY THERE
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detector in FT

SEU2b integration

• Last ‘official’ user: 09/12/2018

• First post EBS user: 14/09/2020

• 2 runs 2020 fully booked: basically Mail_IN
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REMOTE AT BM29 BIOSAXS BEAMLIE = MAIL_IN
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Remote access inappropriate to experiments on macromolecules in solution: 

- sample preparation just prior to measurement often necessary, 

- robot can not be loaded for hours of data collection,

- hplc set-up manualy

1 external user allowed per session to help LC (travelling abroad difficult)

3 users per session up to 3 times per run and beamline (1/3 this run filled)

We try to limit pure mail_IN sample quantity to what is humainly possible to 

process (setting up the beamline, sample prep, hplc column equilibrium, 

running experiment and watching errors) in 10h: ~ 100 samples in batch 

mode or 10 in sec-saxs (in same buffer) and combinations.

Experiments available :- dilution series (3 dilutions) / varying temperature 

from 4 – 50 °C / change in energy/ change in attenuation

Columns for SEC-SAXS provided

Samples, buffers and instruction for sample prep and experiment should be 

filled in Delivery form and send to LC before the experiment date.

Details in BM29 Mail_In Protocol.pdf (send to all BAG/Rolling responsibles)
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EXAMPLE OF DATA
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10 frames at 1 second 50% Post EBS (1 mm capillary)

10 frames at 1 second 100% Pre EBS (1.8 mm capillary)

BSA Pre and Post upgrade using Robot

Buffer 50 mM Hepes pH 7.5
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EXAMPLE OF DATA

Page 27

User Data – Post EBS SEC-SAXS

SEC-SAXS using Superdex200 10/300 GL 50 µl 8.8mg/ml loaded. 
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ISPyB: EXI     EXI2 (React)

AFTER EBS BIOSAXS BEAMLINE OUTLOOK
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EDNA DAHU

data collection GUI          

SAMPLE DELIVERY BM29 post EBS

BM29 now

Brilliance

rise of BioSAXS long may it continue

BM 2 pole

wiggler

HPLC

on line

robot

exposure units

SOFTWARE
SPEC BLISS

DETECTION
1M 2M in

vacuum

SOURCE

sample tracking and data flowdata processing and analysis pipeline

including workflows

BsxCuBE3
DATABASE
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ESRF BIOSAXS PUBLICATIONS
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As on January 2021

First BioSAXS users at ID14-3 

in November 2008
ID14-3 closed in December 2011

First BioSAXS users at BM29 

in June 2012

TOTAL BIOSAXS ESRF = 738 

ID14-3 = 121

BM29 = 617

both = 14

ROBOT

PILATUS

ADDAPTED OPTICS

HPLC online

EBS shutdown
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