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AGENDA 

2nd Annual Meeting of the BEATS project 

17/02/2021 @ 09:00 CET via zoom 

 

 

09:00 Welcome (Mirjam van Daalen, Patricia Postigo-McLaughlin) 5' 

 

09:05 The "soft" work packages (chair Adriana Wawrzyniak) 

 

    09:05 Global status (WP1, deliverables, schedule, budget, GAA, Axel Kaprolat) 20' 

 

    09:25 User community building (WP2, Kirsi Lorentz and Frank Lehner) 15' 

 

    09:40 Procurement, status update SESAME (WP5, Andrea Lausi) 15' 

 

    09:55 Discussion (all) 30' 

 

Virtual coffee break 15' 

 

10:30 The "hard" work packages (chair Kirsi Lorentz) 

 

    10:30 X-ray source fabrication (WP3, Andrea Ghigo and Susanna Guiducci) 10' 

 

    10:40 The beamline incl. front end (WP4, Gianluca Iori) 25' 

 

    11:05 The IT environment (WP7, Charalambos Chrysostomou) 25' 

 

    11:30 Discussion (all) 25' 

 

Short break 5' 

 

12:00 Meet the / feedback from the Commission (Patricia Postigo- 

    McLaughlin, all. Chair: Mirjam van Daalen) as long as needed 

 

Wrap-up, closing remarks (Michael Krisch) 
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NOTES OF THE MEETING 

 

On 17th February, 2021, the BEATS project team met remotely for the 2nd Annual Meeting, hosted by the 

ESRF, Grenoble, France. 35 participants from the BEATS member institutes joined the half-day event, which 

combined presentations from the work packages interspersed by lively discussion sessions. The meeting 

marks the half-way point in the project, due for completion end 2022. 

Patricia Postigo-McLaughlin, project officer for BEATS at the European Commission (EC), together with 

Mirjam van Daalen, chairwoman of the BEATS Steering Committee, welcomed the participants and opened 

the meeting. 

Adriana Wawrzyniak, head of the Accelerator Division at SOLARIS, chaired the first session, dedicated to a 

review of the “soft” work packages. 

Axel Kaprolat, project coordinator, gave a brief overview of the activities and achievements in 2020 then 

continued with a report on the global status of the project in terms of deliverables, time-line, budget and 

communication activities.  

After explaining how BEATS had adapted to and coped with the perturbations caused by the COVID 

pandemic, he reported how the project had confronted a difficult phase following the external technical 

review by the European Commission in June 2020. The technical design is almost complete and now lies 

ahead the manufacture and procurement of major beamline components. Concerning other actions for the 

coming year, he added “BEATS will also strive to expand and consolidate the BEATS/SESAME user 

community and will focus efforts on long-term sustainability in the form of funding opportunities and 

stewardship models. The project is fully up to expectations with all due deliverables having been accepted 

by the EC. BEATS is on track to face the upcoming challenges.” 

Next, Kirsi Lorentz, vice-chair of the Steering Committee and tasked with user community building within 

WP 2, gave an overview of activities to date and the focus of activities to come. As well as continued 

actions to build up the user community through regional dedicated events, WP 2 will also be concentrating 

on industry-targeted marketing and training activities (e-learning) for future users. These efforts, which 

involve individual tailored approaches, are labour intensive and will be re-evaluated. Kirsi Lorentz 

presented a revised strategy adapted to the conditions caused by the pandemic.  Frank Lehner, work 
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package leader, then complemented by reporting on the remaining tasks of WP 2 including the 

establishment of a Purchasing Advisory Board, staff training in all aspects of beamline operation and 

establishing the concepts for the long-term sustainability of BEATS.  

Andrea Lausi, SESAME Scientific Director and leader of WP 5 gave a status update of procurement at 

SESAME. All major calls for tender will be finalised with contracts placed end March 2021. He reported on 

the first civil works that had started inside SESAME to make room for the new beamline.   

Kirsi Lorentz chaired the second session, dedicated to the more technical work packages.  

Andrea Ghigo, leader of WP 3, and Susanna Guiducci gave a status update on the construction  of the x-ray 

source and related activities. The characterisation of the magnetic structure will be conducted at the site of 

manufacture before shipping the device to SESAME.  

Gianluca Iori, BEATS beamline scientist, reported on the progress within WP 4, explaining the overall 

technical design of the beamline (from front end to the experimental station) and the radiation protection 

calculations. He addressed in detail the ongoing design of the experimental station (sample environment, 

sample stage, and detector stage) which is carried out with the help of  Tebogo-Fortune Mokoena (ESRF 

trainee from the University of Johannesburg).  Concerning the overall timeline of the project, Gianluca 

explained that due to delays with the procurement of the X-ray source, the radiation tests of the optics and 

experimental hutch will very likely be around three months late.  

 

Charalambos Chrysostomou, leader of WP 7, covered the progress on the IT environment, data analysis and 

management. The work package contributed to the establishment of the SESAME Data Policy which was 

submitted and approved by SESAME’s Council in summer 2020. He then explained  in detail the proposed IT 

infrastructure, both the image acquisition chain as well as the mid- and long-term data storage concepts. 

Procurement will begin soon, following the in-depth analysis of suitable suppliers. The procurement of the 

components will begin soon, work package 7 is currently carrying out a thorough market study. Later in 

2021, WP 7 will concentrate on the tomography software applications and efforts to establish data analysis 

as a service.   

Prior to the wrap-up session, Patricia Postigo-McLaughlin reported on some forthcoming organisation 

changes within the European Commission. She stated that “BEATS is a great project, a lovely endeavour. It 

is a prime example of how humans can come together, work together, to help other people explore the 

world.” 

In his wrap-up remarks, Michael Krisch, who contributed considerably to the establishment of the BEATS 

grant application and served until recently as ESRF’s representative in the BEATS Steering Committee, 

thanked the EC for their frank interaction and feedback over the first two years of the project. He added, 

“Our collaboration with the EC is a good example of colleagues working together and of people who respect 

each other. There is a lot of hope to deliver the promises of BEATS and the project is a great example of how 

science should stay open and remain unaffected by politics, religion, or gender. I have no doubt that the 

beamline will deliver cutting-edge science for the region.” He then encouraged the whole BEATS community 
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to join their expertise to investigate opportunities to help SESAME to secure a long-term stability based on 

its own funding scheme and proposed measures to this effect.   

To conclude, Mirjam van Daalen, said she was “very impressed by how the project is gaining momentum 

and progressing well”. She thanked all the participants and actors in the BEATS project, especially the 

coordinator for keeping everyone on track and motivating the different teams to keep moving forward. 
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 E   E  u the     n s t  ns  e  ed u     E   

  s        en e   se  nd U         ess  nd  ut    
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2  02 202   

    Ente    se  ndust y

 eb   te    s  E  F  s st  t n     nt

  e e t n  h  h       e   te    s    ht be     ed  n  E   E

 ene        b   hu e   n  ud n   but n t s  e y      ndust y

             ty     sh    by  n  t t  n

 nd   du    ed   nt  t  e       E   htt s   b   e    y      y   

                

  ne  n  ne 

 ent   n     

ente    ses 

 Ente    se be  t  e 

     s  s sub  tted 

     ded be  t  e  t 

 E   E

  s        en e   se  nd U         ess  nd  ut    

2  02 202  2

        n n  edu  t  n

                 
   H 2     En b ed  ese   h  n He  t  e    en es   

   h e    y   unn n  s n e Feb 2020 
  he  y  us  nst tute  d  t         ste s students    u se  e de     ent 
 sess  ns by   us          h ys st   u     ent 

                         

           sh  t  n  ne   de s  sh    s n              t  ns

             h   t      th  e   d t  

                                        
  E    U    e tu es 
 Fu the    te    s      be u    ded  s s  n  s de e   ed 

                                                                           
  n   e    t  n   t the be  nn n     the  th     e t ye     n Feb 2022       
  n  ne   e    t  y  eet n s du  n    d     e t ye   202  

                                               
 e      d  t      nd   ste s  e e    u se    H 2     th n the 
    ed ted   st   du te          t  he  y  us  nst tute 
   en  n  t t  n          E       tne s t   et  n    ed 

  s        en e   se  nd U         ess  nd  ut    
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2  02 202   

 h n  y u

                                                 
                                                  

b  bu  u   y      y

s   y     y      y

     ent   y      y

   n u        ses  e       

   n   ehne  desy de
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 PRESENTATION F. LEHNER 

  

 

 

  

                                

                         

Funded by the E  s H2020 
framework programmeunder 
grant agreement n  22   

                             

             
 Set up                              AB   provide guidance on procurement 

strategy and processes, de ne procurement standards and best prac ce 
exchange  Chair   osep  icolas  A BA Cells 

                             with appropriate exper se in                  , 
including end sta on components for micro tomography  D2.2 

 SESAME Tenders 
    ole  iggler   ray source  signed, a er a long process of evalua on and even

price nego a on
 Front End  evalua on just  nished, contract to be signed
  ead hutches  under evalua on
 DMM  tender published, deadline today

BEAmlinefor Tomography at 
SESAME

  2 Frank  ehner
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 trainingof SESAME sta in allaspects related to the new beamline
 enhancing the exper se of SESAME sta in commissioningand opera ng a modern light

source facil ity

             
  ianluca s training stays  E ETTRA, ESRF and  S  

 ge ng ac uainted with T MCAT beamline opera ons
 performing beam mes with di erent condi ons covering as many  elds of applica on 

as possible
 ac uiring benchmark data for BEATS.

 another training at A BA on radia on protec on started but had then to be 
cancelled with Covid outbreak 

  t was foreseen to send   more SESAME technical sta  members for training. This 
has not happened due to C   D

 C   D is a serious adverse impact on the training
 Even for post C   D  mes there are no real alterna ves for hands on training at 

laboratories

BEAmlinefor Tomography at 
SESAME

  2 Frank  ehner

           

         
  ong Term Sustainability in termsof governance  funding 
 Explore and capture funding opportuni es and support stewardship 

models

Task was ini ally designed to support networkingand advocacy ac vi es and 
to foster stakeholderrela ons. 
Due to pandemics unclear if we can deliver what was promised. Be er to
descope and concentrateon one avenue 

BEAmlinefor Tomography at 
SESAME

  2 Frank  ehner                                                                     

  ink to E  Africa strategy launched in 
2020 

 SESAME as a  science and traininghub  
connec ng the regions

  rgani emee ngs with Af S, workshop



Notes 2nd Annual Meeting of BEATS 

 

Page 30 
  

PRESENTATION A. LAUSI 

 

 

 

 

  

BEAmline for Tomography 
at SESAME

BEATS 2nd Annual Mee ng
      nfrastructure  rocurement and Construc on

Feb   , 202 

            , SESAME

Funded by the EU s H2020

    e             e unde 

   nt    ee ent n  22   

BEAmline for Tomography 
at SESAME

    
 nfrastructure
 rocurement and 
Construc on
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BEAmline for Tomography 
at SESAME

      nfrastructure  rocurement and Construc on

BEAmline for Tomography 
at SESAME

      nfrastructure  rocurement and Construc on
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BEAmline for Tomography 
at SESAME

Funded by the EU s H2020

    e             e unde 

   nt    ee ent n  22   

BEAmline for Tomography 
at SESAME

Funded by the EU s H2020

    e             e unde 

   nt    ee ent n  22   
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BEAmline for Tomography 
at SESAME

Funded by the EU s H2020

    e             e unde 

   nt    ee ent n  22   

BEAmline for Tomography 
at SESAME

Funded by the EU s H2020

    e             e unde 

   nt    ee ent n  22   
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BEAmline for Tomography 
at SESAME

Funded by the EU s H2020

    e             e unde 

   nt    ee ent n  22   

BEAmline for Tomography 
at SESAME

Funded by the EU s H2020

    e             e unde 

   nt    ee ent n  22   

Thaer Abu Hanieh
Majeda Salama
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BEAmline for Tomography 
at SESAME

 resent Tenders

Restricted  nterna onal Tender  R T 
Designing, Manufacturing, Tes ng,  acking and Delivery of Series of Front End Components
for the BEATS Beamline to SESAME
Deadline  20 December 2020

Restricted  nterna onal Tender  R T 
Designing, Manufacturing,  acking, Delivery and  nstalla on of  ead Safety Hutches and 
Transfer  ipe Shielding for the BEATS Beamline at SESAME
Deadline  0     anuary 202 

Restricted  nterna onal Tender  R T 
Designing, Manufacturing, Tes ng,  acking, Delivery and  nstalla on of a Double Mul layer 
MonochromatorSystem for the Beats Beamline to SESAME   ocated at Allan Salt  ordan
Deadline     February 202 

BEAmline for Tomography 
at SESAME

Funded by the EU s H2020

    e             e unde 

   nt    ee ent n  22   

Tenders
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BEAmline for Tomography 
at SESAME

Funded by the EU s H2020

    e             e unde 

   nt    ee ent n  22   

BEAmline for Tomography 
at SESAME

Funded by the EU s H2020

    e             e unde 

   nt    ee ent n  22   

 une 202   HESEB  ndulator sent from H B
 ctober 202   HESEB Front end and Beamline sent from FMB

 an 2022     ole  iggler sent from  yma  see     
 an 2022  start of Hutches construc on    
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BEAmline for Tomography 
at SESAME

THA      

Funded by the EU s H2020

    e             e unde 

   nt    ee ent n  22   
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PRESENTATION A. GHIGO 

 

 

  

             

                     

 nd e   h    

 n beh               b   t  n

 E     tee  n      ttee eet n     h      02 202 

   net     e d   nes   th n the      t   n  tud n    s t  n   0 

 
 

 

                   

            

 he    net     be    du ed by

      th the e e t     net  

des  n      sed by   se 

      ny         he     

  n      e t   s  e  sed  nd
   e ted

 E     tee  n      ttee eet n     h      02 202 
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                      it is well within speci ca ons.

                                         

 The on axis  st  eld integral is well within the speci ca ons    .  x 0  T.m
while in the speci ed one   x 0  T.m .

  n axis 2nd  led integral around magne c axis is very well within the
speci ca ons    .2x 0  T.m2 while in the speci edone   x 0  T.m2 .

                              are small and very well within the
machine speci ed tolerance.

 Maher A al report 

 E     tee  n      ttee eet n     h      02 202 

                                         

 The maximum on axis  st  eld integral is   .2x 0  Tm   0mm gap. This
will result in a hori ontal kick of  0. mrad, conse uently in a hori ontal

orbit distor on of   mm.                                     
                    

  hen the gap is fully opened  200mm, the  st  eld integral is 2x 0  Tm,
which results in a hori ontal kick of 0.0  mrad  injec on energy

  00Me  and 0.02 mrad  top energy  2.  e  . This will result in
hori ontalorbit distor onof  0.  mmand  0.2 mm respec vely.
                                                        

                                                          

 E     tee  n      ttee eet n     h      02 202 
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 E     tee  n      ttee eet n     h      02 202 

   e       e the   nt  but  n t  dyn    s   e tu e  n the s  t     y   ne HE E  

  th ut        

  th        

 he   nt  but  n  n the  e t       nes t  the dyn    s   e tu e  s ne     b e

 E     tee  n      ttee eet n     h      02 202 
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  he t  e needed    the  h ee    e      e    du t  n  s  ne ye  

  he   een    ht    the    du t  n  s Feb u  y 202 

   te    net   e su e ents  nd the F    t   s    nned t send

the    net t     t    e  n the set     n     t  n

 e su e ents  t    nths   the    net de   e y t  E   E     

be      2022

  he F  nt end     be  e dy    the  nst    t  n  n Feb u  y 2022

 see         esent t  n  

    nst   the     y s u  e  nd the F  nt end  n the tunne  n the

s  e shut d  n the de   e y   the    net     be  nt     ted 

 E     tee  n      ttee eet n     h      02 202 

  he      s   s t  e     the  dd t  n     net   e su e ents

 n the F  t  y   th the su e   s  n      net e  e ts     d n t 

t  ns e the    net t      n th n t  E   E 

   se       ny    eed t   t    t     te t the

 e su e ents  t the    t  y s te   th the he     n   F 

en  nee    ess nd    nn     

   th th s t  e s hedu e t    nths   e    ned  nd the  nst    t  n

  the    net  nd the    nt end     be syn h  n  ed

        

     ete   ntt  h  t   the     u e ent  nd  nst    t  n     be

  esented by     u      

 E     tee  n      ttee eet n     h      02 202 
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 E     tee  n      ttee eet n     h      02 202 
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PRESENTATION G. IORI 
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PRESENTATION CH. CHARALAMBOS 

(COMPLEMENT: G. IORI) 

 

 

  

Funded by the EU s H2020
    e             e unde 
   nt    ee ent n  22   

 E    ne             hy  t 

 E   E   E    

2nd  e    eet n 

       t   n  ys s  nd 

  n  e ent

Funded by the EU s H2020
    e             e unde 
   nt    ee ent n  22   

   t     nts

 Eu   e n  yn h  t  n   d  t  n F     ty 

            

  yn h  t  n    ht     E  e   ent      en e  nd 

       t  ns  n the   dd e E st              

  

  he  y  us  nst tute        2   

   u    he  e   nst tute           



Notes 2nd Annual Meeting of BEATS 

 

Page 58 
  

 

 

 

 

  

Funded by the EU s H2020
    e             e unde 
   nt    ee ent n  22   

      t   n  ys s  nd   n  e ent

                                            

                                      

                                                 

                                

                                            

           

                                               

                                           

                                                 

     

Funded by the EU s H2020
    e             e unde 
   nt    ee ent n  22   

      ntt  h  t

Task  .   Submi ed
Task  .2  Submi ed
Task  .   Ends on M2   May 202   
D .   M 2  Aug 202  

 ork and repor ng on     
is on  me 
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Funded by the EU s H2020
    e             e unde 
   nt    ee ent n  22   

  s         e    t  n  nd end  se ent     E   E 
d t       y   E   E  E  F   y           nths    
  

                                                   

               

              

             

              

                 

                                                   

                                                     

                                                    

        

Funded by the EU s H2020
    e             e unde 
   nt    ee ent n  22   

  s         e    t  n  nd end  se ent    
 E   E d t       y   E   E  E  F   y         
  nths      

        

  he d t       y d  u ent h s been  e  e ed          
the  n    ed    tne s 

 End  sed by  E   E   un     n  une 2020       
  u  ess u  y sub  tted  n  u ust 2020     2 
  he      y h s been  ub  shed  n  E   E  ebs te  

htt s       ses  e            use s use   u de ses  e 
e  e   ent   d t    n  e ent       y
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Funded by the EU s H2020
    e             e unde 
   nt    ee ent n  22   

Funded by the EU s H2020
    e             e unde 
   nt    ee ent n  22   

  s    2  H  d   e  nd s  t   e  e u  e ents 
de  n t  n    E   E   y   E  F          nths 
     

        

      e   t  n the  e u  ed h  d   e  nd s  t   e 
    the t       hy be    ne  s su  ess u  y 
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Funded by the EU s H2020
    e             e unde 
   nt    ee ent n  22   

  s          u e ent    
H  d   e

 0 s  ut  n      de s  e e   nt  ted s n e 
 un 2020

           ny  st    e s e     st 
     ny   uste     e syste   

    d  e t  e  y   but th  u h              ny   

2  yn  t            ed  
  e  te hn    y   n  e  e  en e  

        en      
  eet n   n  un     2020 

    e   e e  ed  n     2   2020

   t                           

  e uest         es b e  d  n sent  n     2   
2020

 U d ted    e   e e  ed  n      0  2020
  t        2                      

    E   en     
  eet n   n  u     2020 

    e   e e  ed  n  u  2   2020

  t      2                     

   e    s n t   e   en u h

          t  n  e uest    n    th ne  s e s sent 
 n     22  2020  they   e   ed  n  e      2020 

  t                           

    es  et h  he 

   b e    th  u nt t es    F      det   s n t   e  

 Mee ng re uest sent on Dec 22, 2020, we met on  an 202 , 
updated o er on  an 2 , 202  

total of   2    D             
 o prices breakdown, one bulk o er.
 uan  es not clear 

 Mee ng re uest along with clari ca ons 
 e did not meet yet
Clari ca ons received  problem with the  uan  es, A er the 
warranty we can con nue using   FS storage with no support    

 . SMS  H E  
 Mee ng on  ct   , 2020 jointly with DD 
   er received on  ov 22, 2020 

   years op on     .2     D              
   years op on     . 2    D             

 . STS  Dell  
 Mee ng on  ul 2 , 2020, o er received on Sep 2 , 2020 

 ust storage     .     D             

 Mee ng on  ct   , 2020, o er received on  ov  2 2020 
Full o er,   years             
Full o er,   years             

 .   Drive   nly storage, not  FS.
 . Radiant   o reply. 
 .  ogicom  technology distributor   redirec on to 

 CE      
 . Cluster ision  based in  etherlands, o er not 

received yet.
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   e s  n  ys s
                      

           
    

     

 BS   2.     .2  enovo,   FS, including the new DA  servers

 CE 2  . 

 enovo,   FS, one bulk o er, including the new DA  servers, problem with
the  T , switches are not men oned, a er  yrs customer can con nue
using the FS with no support, costs a er the   yrs is going to be 20  less of
what is shown in the original o er    .    SD x 20  less     .   for another
    .  per year , spare parts, S  i.e. slurm and cluster management.

SMS

  0. 2    .  
  years, H E,  uster FS, including the new DA  servers,   EDR Switch in the
Compu ng part.

   .     .  
  years, H E,  uster FS, including the new DA  servers,   EDR Switch in the
Compu ng part.

STS
2  .    2.    years, Dell,   FS, new DA  not included

2 2    .2   years, Dell,   FS, new DA  not included

                                           

                                                

                                               

                 

                                                                     

                              

Funded by the EU s H2020
    e             e unde 
   nt    ee ent n  22   

  s        t   n  ys s  s   
 e    e
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Funded by the EU s H2020
    e             e unde 
   nt    ee ent n  22   

  t   n  ys s  s   se    e   et een      nd 
 E   E

                   

                                                   

                                            

                                                

                                             

        

                                         

                     

                                                  

                           

Funded by the EU s H2020
    e             e unde 
   nt    ee ent n  22   

  t   n  ys s  s   se    e   et een      nd 
 E   E
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Funded by the EU s H2020
    e             e unde 
   nt    ee ent n  22   

  t   n  ys s  s   se    e   et een      nd 
 E   E

                                     

                                                

                                               

                                                    

                               

                                             

                                            

                                                

                                                

                 

BEAmline for 
Tomography at 

SESAME

Funded by the EU s H2020

    e             e unde 

   nt    ee ent n  22   

Data analysis, management and cura on

                                       

                
      h ps   tomopy.readthedocs.io en latest paralleli a on, distributed  es

    h p   www.silx.org pub nabu doc about.html paralleli a on, distributed  es

      h p   www.edna site.org pub doc tomwer latest reconstruc on work ow manager  es

                                   

      h ps    ji.sc  es

        h ps   www.paraview.org  es

        h ps   www.theobjects.com dragon y index.html     ready  M  ready  o Academic

         h ps   www.slicer.org  es

       h ps   palabos.unige.ch  uid dynamics simula ons  permeability  es

       h ps   github.com rshkarin  uan ma  uan ta ve analysis of  brous materials  es

        h p   www.calculix.de FE solver  es

      h p   imorph.sourceforge.net index.html characteri a on of cellular materials  o free

 Chrysostomou et al. 2020  Report on the re uired hardware and so ware for the BEATS beamline 

 So ware for data reconstruc on and data processing 

 Synergy between BEATS and The Cyprus  ns tute 
 Access to C C   E supercomputer for processing of data ac uired at BEATS
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BEAmline for Tomography 
at SESAME

   

Funded by the EU  s H2020

    e             e unde 

   nt    ee ent n  22   

 SF  SFC  oint Scien  c Research  rogram   inth round
Coopera on between the  a onal   atura l  Science Founda on of China    SFC  and the
 srael  Science Founda on   SF , funded by the Chinese and  srael i  governments.

                   
Facia l  and Dental  Anthropology  Evolu onary Aspects  in  hys iologica l  and  athologica l   rocesses  in 
Human Den  on

                                                                           
 rof.  i   hang  head of the HE S data  ac uis i on group  

 rof. Haola i  Tian  respons ible for the development of HE S  s  data  analys is  so ware  

BEAmline for Tomography 
at SESAME

   

Funded by the EU  s H2020

    e             e unde 

   nt    ee ent n  22   

High throughput synchrotron micro  CT data collec on and analysis 
frameworks for fron er den n research
 Reveal sex and age related di erences in the microstructural proper es of human 

den n

 Enable tailored clinical interven on
  mprove tooth restora on approaches 
  rovide be er understanding of tooth biomechanics

his tology  ab  CT SR CT

 ab  CT
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BEAmline for Tomography 
at SESAME

   

Funded by the EU  s H2020

    e             e unde 

   nt    ee ent n  22   

High throughput synchrotron micro  CT data collec on and analysis 
frameworks for fron er den n research

    Targe ng den n 
microstructure using high resolu on 

SR CT
  aboratory  CT
 Histology
 SR CT   BEATS
 Tooth den n tubules  segmenta on
 dens i ty and microstructure analys is

    Developing data ac uisi on 

and data analysis frameworks
 DA  based on  phyd Bluesky
 Feedback control
 High throughput data  col lec on 
 High performance image process ing
  n the  y visual i a on of results


