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STUDY OF NANOSYSTEMS AT THE EUROPEAN XFEL 
 

S.L. Molodtsov 
 

European XFEL GmbH, 22671 Hamburg, Germany 
 
 

The European XFEL is a new international research installation that is currently under 

construction in the Hamburg area in Germany. The facility will generate new knowledge 

in almost all the technical and scientific disciplines that are shaping our daily life –

including nanotechnology, medicine, pharmaceutics, chemistry, materials science, power

engineering and electronics.   

The ultra-high brilliance femtosecond X-ray flashes of coherent radiation will be 

produced in a 3.4-kilometre-long facility. Most of it will be housed in tunnels deep below

ground. Three sites will provide access to the tunnels and the experiment stations. In its 

start-up configuration, the European XFEL will comprise 3 self-amplified spontaneous 

emission (SASE) light sources – undulators operating in energy ranges 3 – 25 keV 

(SASE 1 and SASE 2) and 0.2 – 3 keV (SASE 3), respectively. Six experimental stations

optimized for particular purposes will be installed. Each experiment requires light with 

special properties, such that the stations are permanently assigned to the different light

sources (beamlines) of the European XFEL. 

On 8 January 2009, civil engineering work (tunnels, shafts, halls) has been started at 

all three construction sites. In this presentation status and further parameters of the 

European XFEL facility as well as planned research applications in the field of 

nanosystems are reviewed. 
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 .    EXAFS,   

        UltraX-18HB.  
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. . 1), . . 1), . . 1), . . 1), . . 2), 

. . 3) 
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5        .  

        

     6nH6nN4nO2n ( [n]),
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 . 

 -      -

  (HAuCl4)   (NaBH4)  

   Au@CB[7].    

 EXAFS-  XANES-    LIII-   Au. 

     -3    ( )  

 DUBBLE  ESRF ( , ).    

      

  (HRTEM). ,   Au@ [7],  

   (10-4 / )  HAuCl4 +CB[7]  , 

 Au    (h~7 , d~9 )   (  ~0.02-0.03 

)      (     12 K)  

 -      Au,    

 NAu-Au  7   ~7 .    XANES   

        .

  ,     

       , 

    [1]. 
1. S Erenburg, S Trubina, N Bausk, B Moroz, A Kalinkin, V Bukhtiyarov, S Nikitenko. Journal of Physics: Conf.Ser., 

2009, v.190, 012121 doi:10.1088/1742-6596/190/1/012121 
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. . 1), . . 1), . . 2), . . 1), 

 
           1)    . . . , 

                  2)  ,  

 
      , 

   , ,  , 

   .   

      

        ,

       +5  +4. 

 (  Bruker Smart, T = 100 K)  

    Rb(VO2)[HPO4] (I)  

CsAl(VO)[PO4]2(H2O) (II),      

(I) RbCl : Rb3PO4 : VO2 : H2O: a = 7.029(4), b = 9.513(6), c = 18.049(10) Å, . . Pbca, 

Z = 8, . = 2.910(3) / 3;  (II) AlCl3 : Cs3PO4 : V2O5 : H2O: a = 8.0128(13), 

b = 8.0714(13), c = 14.118(2) Å,  = 106.302(2)o, , . . 21/c, Z = 4, . = 3.295(1) 

/ 3.   ,      

.      

   .   

      

 . 

     

 . 
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      II ( , 

).      SWNT  

    5.335 wt.%.   

   -SWNT     SWNT   

,    -  

 ,      C  H.  

 C 1s  NEXAFS SWNT+H5.3%    

SWNTs     -    

      C 1s   C 2p-

  ,   -SWNTs  . 

  C 1s   SWNT+H5.3     

  275-530 .  
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2)  «  »,  
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      (EXAFS)
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.      
        

.     Ce2Fe17-xMnx x=0,1,2
    C   DORIS III (DESY, , 

)    K-Ce (40443 )  L3-Ce (5723 ).
   (Si(311)   K-Ce; Si(111)  

 L3-Ce)       .
     

    Ce    .   
  ,    Ce-Fe(Mn), 

         , , 
,        . ,  

      Ce2Fe17  Ce2Fe15Mn2   
   2.45 ,     
 .  Ce     ,

    Mn.    x=0,2  
 ,    x=1.   

 3d  4f  ,     
   .     

(   11-02-01174- ),  "   -   
 " 2009-2013  (   16.740.11.0139)    (  

 09- -2-1008). 
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. . 1), . . 1), . . 1) , . . 1),  

. . 2), . . 2), . . 2)  

. . 3) 

 
1)     
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2)  « - »,  
3)   . ,  

 
        -

  ( , La3Ta0.5Ga5.5O14)    ,   

     

   .  

      

 –   (La3Ga5,5Ta0,5O14)    

       .

         - , 

    .   
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 5*1017 / 2      . 
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. . 1), . . 1), . . 1), . . 2) 

 
1)   ,  
2)     ,  

 
  (12140 F>3 (F), R=4.4%)   

 Eu  ,    . .  

    500    100    45 .

  1.5     .  

 a=27.6960(3), b=7.0504(1), c=14.2190(2) Å, =116.306(1)o, . . C2/ .   

      8-

  [Si8 24],    « » Si-

   -  [Si10 28],   

  b.      

         

[Si10 26],  (100).    « » 

    -   [Si10 25].  

        Eu3+-

   Eu-O   2.300(1) - 2.325(1) Å.  Eu

      .   

    7-  8-      2.651(1) - 3.406(1) 

Å.         

 2.4  8.5 Å .    8-    

      1.45 . .,     

 2.421(2) Å,   - .   ,  

    ,  ,     

 .    K6Eu3+[Si10O25].  

       

  (   10-05-00092-   10-05-00344- ).   

  ,   
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     La2Mo2O9, 
  

 . . 1), . . 1),  . . 1), . . 1), . . 2),  

. . 2) 

1)   ,  

2)    . . . ,  

  La2Mo2O9 (LM)      

LAMOX           

 (6·10-2 / ). LM        

      580       :     

-  (P21)    -  ( 213) [1].  

    La2Mo2-xVxOy   

   ,   x  0.06  

     (    )  [2].

        Mo+6  V+5

   LAMOX .    

  293°    110°    ms-   

La2Mo1.80V0.20O8.50  La2Mo1.68V0.32O8.45       

 LM       

. ,      La2Mo2O9  

       LM,

 ,      (

       ),

       .  

       

        (  -

4034.2010.5).  

 
1. Lacorre P., Goutenoire F., Bohnke O. et al. // Nature. 2000. V.404. P.856-858. 

2. . . , . . , . .  // . 2010. .55. 2. .306-312. 
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(XANES)       

.   Ru L2,3  XANES "  "  

 .      APS 
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  .      

    L2  L3  (

 2 1/2  2p3/2   Ru, ).  
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  FEFF9.05  FDMNES2010.   
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 (ZORA DFT  . - ),    
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. . 1), . . 1,4), . . 2), . . 3), . . 3),  

. . 3) 
               1)    . ,  
               2)    ,  
               3)      
               4)  -   
 

      ( -FeOOH)  
          

  -   ( )  
0.3%  1%: C12H25NaO4S ( - ), C12H38ClN ( - )  
C10H14O8N2Na2 ( ).     

     , 
 0.3%       2-5   

   ,     [1].  
    1% -     

 :   -     
   2-5 ,       -    

       
 100*20 .   

 , -        
 1%       .  

        
     ,   

      
    . 

 ,        
    .   

  ,      700  
     400 ,      

    200-500 .     
          , 

,     ,   
 . 
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. . 1), . . 1), . . 2) 

 
1)         

 . . .  ,  
2)        

 . . .  ,  
 

       

        

  ,    , . . 

      .   

 ,   ,  , 

      -   

 ,      . 

       

(     pH )    

  ,     

    .   

       

  . 

,       DS

  TiO2 nH2O,     (  < 7),  

   pH.    (  = 6)   

(  = 8), ,     DS.  

       

     . 

      (10-03-01187-   11-03-

12085- - ). 
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71     ESRF ( , )   
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  -     - ,  

      71    

  .      0  

200  360      60 ,     [1]. 

        

  ,       .

     ,   

 TiZr   ,        

    TixZr1-x,    

    [3],       

   .  

      

“      ”. 
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NiMnxFe2-xO4 
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 , ,  . 
 

      NiMnxFe2-xO4   

       

        

    . 

           

 c x = 0 ÷ 1.0,        

 ,       

.        

 Fe2O3     NaCl.    

 NaCl    . Fe2O3 

 ,      , 

   , - ,     

     ,  

     NiO  

,   Ni    x.    

   1270 K   50    

        

.      

      NiMnxFe2-xO4.   

  x    .   

        , . .

  Fe3+   -      , 

 ,        

,     ,    Mn2+,     Mn3+.

  , . .  
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. .   

  ,  
 

       1a   

 ,  ,    . 

,    LGN, LGT, CGG, LGS, SGG   

-      .  

         O2-

       (O3–O3)/(O2–O2)  

   O2-  h/(O3–O3),  h    1a ( ., - 

                              LGN       LGT       CGG       LGS       SGG          -

 [1-3]).  h/(O3–

O3)   

     

.   LGS

      ne - no     

   3e   a (a/c )  

    3e  a  c. 

    1a   3f ( ., 1 = 

r (3e)/r (1a), 2 = r (3e)/r (3f), 3 = = r (3e)/r (2d))    

           1   2   3             LGS  CGG.    ,   

, -   ,    

 3f      O3.  ,  

    ,   

  ,    .
1.  . .,  . .,  . . // . 2009. .54. 4. 

. 599. 
2. Dudka A. P. // J. Appl. Cryst.. 2010/ V. 43. P. 1440. 
3.  . .,  . . // . 2011. . 56.  6. . 00. 
4.  . .,  . .,  . .    . .: 

, 2000. 294 . 
 

 

  , . .- . . 
119333, ,  . .59 
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,   19.7 19.5 18.6 17.7 12.3 
(O3–O3)/(O2–O2) 0.71 0.71 0.69 0.69 0.65 

h/(O3–O3) 0.92 0.92 0.91 0.90 0.88
, /  [4] 21.9 - 14.6 3.6 13.9
ne - no [4] 0.0304 0.0261 0.0240 0.0114 0.0171

a/c 1.61 1.61 1.62 1.60 1.64

LGN 1.3  1.4  1.4 
LGT 1.3  1.4  1.4 
LGS 1.3  1.4  1.5 
CGG 1.3  1.4  1.5 
SGG 1.4  1.5  1.5 
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. . 1), . . 2), . . 2), . . 2), . . 3), 

. . 2), . . 2) 

 
1)     , - -  
2)     , - -  
3)   ,  «  »,  

 

     

       

,   ,   

  1-   1-

-3- -4- -5- .

 Co, Ni, Cu K-   

     EXAFS-

  «

»    

 ( . ). 

   XANES  EXAFS   

        

       (  -L( ), 

    - ).     

        

 R .  R= 3   

  X=S, Se ,   R=    .  

       10-03-00434, 

11-03-00475 , -170.2011.3. 

 

 

 
  , . .  
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. . 1), . . 2), . . 2) 
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.       , . .  
   

   
   

 ( . 1).  
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 K9H7(SO4)8·H2O 

 
. . , . . , . .  

 
      

. . .  ,  
 

 K9H7(SO4)8 H2O     

   M9H7(AO4)8 xH2O     

 MmHn(XO4)(m+n)/2 (  = K, Rb, Cs, NH4; X = S, Se, P, As).   

       , 

       

  . ,    

        ,  

 Cs5H3(AO4)4·xH2O (A = S, Se) [1].   

      ,   

       

        . 

        Tsp = 398 K

[1]         

 .      [2]  

      

  ,       – H+  K+  

 .     , 

  K9H7(SO4)8 2     

   ,     

,     

.     

         

        

    . 
1. Baranov A.I., Sinitsyn V.V., Vinnichenko V.Yu. et al. // Solid State Ionics. 1997. V. 97. P. 153. 
2. . . , . . , . .   .      
K9H7(SO4)8 2  //  (    2011 .). 
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 Fe-Ni-Al    

 
. .  1), . . 2), . . 1), . . 1),  

. . 2), . . 1),3). 
 

1)     « », 
2)     

« »,  
3)  HASYLAB at DESY, Hamburg, Germany 

 
 Fe-Ni-Al        

   .     

      .   

 Hc         

,       

(  I),         

 (  II) [1].        1.5  

,    I.      

 Fe-Ni-Al,     ,  

,         ,

   .       

    Fe51.1Ni23.5Al23.7Si1.7  EXAFS-

       77 K

 300 K    .  

,         

        

     .   

780     ,    

 ,     .   

  (   11-02-01174- ),   «   -  

  »  2009-2013 . (   16.740.11.0139). 
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  Ca0.93Y0.07F2.07 
 

. . 1,2), . . 1), . . 1), . . 1), . . 1) 
 

1)   ,  
2)  . . . ,  

 

   M1-xRxF2+x (M = Ca, Sr, Ba, Cd, Pb; 

R =  )    (

 VF,    Fint  R3+),   . 

  Ca1-xYxF2+x  [1 - 3].  [1] Fint    

 48i (x, x, 0.5).  [2]   Ca1-xYxF2+x  x = 0.06, 0.1, 0.15, 0.25, 0.32. 

 [2] Fint,   ,    : 48i (x, x, 0.5)  

32f ( , , ).    32f  Ca0.75Y0.25F2.25       

« »,   « ».  [3] Fint     48i,

    « »  32f     

773 .    . 

       

   Ca0.93Y0.07F2.07, (  CaF2, . . mFm3 , 

a = 5,4766(5) Å).     VF  Fint   48i,  

 [1, 3].   Ca1-xYxF2+x    

   4       . 

    Ca0.93Y0.07F2.07   -

    {Ca14 nYnF64+n}.  

    Ca14Y5F43 [4]  

     

( )  Ca0.93Y0.07F2.07. 
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2) Cheetham A.K.; Fender B.E.F.; Cooper M.J. // J. Phys. C. 1971.  4, P. 3107.  
3) Hoffmann M., Hull S., et al. // J.Phys.: Condens. Matt. 1997. V. 9. P. 845.  
4) Bevan D.J.M., Strahle J., Greis O. // J. Solid State Chem. 1982. V. 44,  1, P. 75. 
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1)      ,  
2)      ,   
3)     ,   

 

       -

    -  .  -

,      , , -

    ,    -

     .    -

      -   

        -
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       . 

         -
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    ZrO2 xH2O,   -

  Zr(OC3H7)4        

     ( ) .     

    ZrO2 xH2O,   pH = 2.7, 5.5, 6.3, 

11.3, 13.5,     ,     -

  0.5 10-3 < q < 0.25 Å-1. 

       

      ,   , 

         . 

        -

  (  14.740.11.0281).  
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  R3+  M2+   
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     Gd0.8Ca0.2F2.8 [1]  La0.85Sr0.15F2.85 [2].  

     Y0.715Ca0.285F2.715. 

     -  (  

 . . . ),  = 1.167 Å, Cu - , /2  - . 

     . . P63/mmc, z = 2  . . P 3c1, z = 6. 

 

   . .,    
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             X – RAY HOLOGRAM AND ION BEAM OPTICS FOR 3D IMAGE RECORDING

            A.V. Kuyumchyan1), 2), D. A. Kuyumchyan3), V.V. Aristov1), E.V. Shulakov1) 

        1) Institute of Microelectronics Technology, RAS, 142432, Chernogolovka, Russia 
        2) American NanoScience and Advanced Medical Equipment, Inc, CA 91206, USA 
      3) California State University, Northridge, CA 91330, USA  

 
  X-ray microscopy is a powerful imaging method for life, materials and
environmental sciences. High-resolution 3D images of nano size and biological samples 
are currently made by: ZP X-ray microscopy, transmission electron microscopy and
atomic-force microscope. In this paper, we describe a new special geometry for recording
hard X-ray hologram with using crystal ZP. Two objects have been tested in this study. 
First type for development nanotechnology and the second type for visualization of
images damaged spinal cord of adult rat. First objects consisted of the word-combination 
“X - Ray Fourier hologram”. They were prepared on the silicon crystal membranes by 
electron-beam lithography and ion-plasma etching. In this case the hologram produces by 
means of zero and first order of ZP. We used zero order as an object wave ES and first 
order as a basic wave EB. Behind the test object an interference image (hologram) is
formed which is recorded by a photo resist with the resolving 1 m. The process of 
reconstructing 3D real image consists of illuminating the hologram with a same basic
wave EB. After illuminating the hologram wave EB we recorded intensity I(x, y). The 
theoretical and experimental results to retrieval hologram at the X-ray energy 8 keV are 
shown Figure 1a, b. 

    
   Fig.1 a)                                                                 b) 
 We used focused ion beam, also known as FIB for reproduction three dimension
structures of damaged spinal cord of rats that received a lateral hemi section injury and 
treatment with engineeredneurotrophin-3 (NT-3). This FIB technique had been used 
particularly in the semiconductor and materials science fields for site-specific analysis. 
The common smallest beam size of FIB is 2.5 - 6 nm. In this study we have attempted to 
visualize the damaged spinal cords of experimental animal that received gene therapy 
with NT-3. 
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COHERENCE PROPERTIES OF INDIVIDUAL FEMTOSECOND PULSES OF AN 
X-RAY FREE-ELECTRON LASER 

 
I. A. Vartanyants1,2, A. Singer1, A. P. Mancuso1, O. M. Yefanov1, A. Sakdinawat3, Y. Liu3, 
E. Bang3, G. J. Williams4, G. Cadenazzi5, B. Abbey5, H. Sinn6, D. Attwood3, K. A. 
Nugent5, E. Weckert1, T. Wang4, D. Zhu4, B. Wu4, C. Graves4, A. Scherz4, J. J. Turner4, 
W. F. Schlotter4, M. Messerschmidt4, J. Lüning7, Y. Acremann8, P. Heimann9, D. C. 
Mancini10, V. Joshi10, J. Krzywinski4, R. Soufli11, M. Fernandez-Perea11, S. Hau-Riege11, 
A. G. Peele12, Y. Feng4, O. Krupin4,6, S. Moeller4, and W. Wurth13 
 

1Deutsches Elektronen-Synchrotron DESY, Notkestrasse 85, D-22607 Hamburg, 
Germany 

2National Research Nuclear University, ‘‘MEPhI,’’ 115409 Moscow, Russia 
3University of California, Berkeley, California 94720, USA 

4SLAC National Accelerator Laboratory, 2575 Sand Hill Road, Menlo Park, California 
94025-7015, USA 

5ARC Centre of Excellence for Coherent X-ray Science, School of Physics, The 
University of Melbourne, Victoria, 3010, Australia 

6European XFEL GmbH, Albert-Einstein-Ring 19, 22761 Hamburg, Germany 
7Laboratoire de Chimie Physique - Matie`re et Rayonnement, UMR 7614 (CNRS), 

Universite´ Pierre et Marie Curie, Paris, France 
8ETH Zürich, Laboratorium für Festkörperphysik, Schafmattstrasse 16, 8093 Zürich, 

Switzerland 
9Advanced Light Source, Lawrence Berkeley National Laboratory, Berkeley, California 

94720, USA 
10Advanced Photon Source and Center for Nanoscale Materials, Argonne National 

Laboratory, Argonne, Illinois 60439, USA 
11Lawrence Livermore National Laboratory, 7000 East Avenue, Livermore, California 

94550, USA 
12ARC Centre of Excellence for Coherent X-ray Science Department of Physics, La Trobe 

University, Melbourne, Victoria 3086, Australian Synchrotron, Clayton, 3168 Australia 
13Institut für Experimentalphysik and CFEL, University of Hamburg, Luruper Chaussee 

149, 22761 Hamburg, Germany 

      Measurements of the spatial and temporal coherence of single, femtosecond x-ray 
pulses generated by the first hard x-ray free-electron laser, the Linac Coherent Light 
Source, are presented [1]. Single-shot measurements were performed at 780 eV x-ray 
photon energy using apertures containing double pinholes in ‘‘diffract-and-destroy’’ mode. 
We determined a coherence length of 17 m in the vertical direction, which is 
approximately the size of the focused Linac Coherent Light Source beam in the same
direction. The analysis of the diffraction patterns produced by the pinholes with the
largest separation yields an estimate of the temporal coherence time of 0.55 fs. We find 
that the total degree of transverse coherence is 56% and that the x-ray pulses are 
adequately described by two transverse coherent modes in each direction. This leads us
to the conclusion that 78% of the total power is contained in the dominant mode. 
 
References: 

[1] I. A. Vartanyants, et al., Phys. Rev. Lett., 107, 144801 (2011)  
(see also at: Phys. Rev. Focus issue: http://focus.aps.org/story/v28/st13). 
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Interplay between superconductivity (S) and ferromagnetism (F) in various S/F 

heterostructures results in a number of intriguing physical phenomena [1,2]. Proximity effects may 
modify the superconducting and magnetic order parameters. Such systems constitute a challenge 
for PNR since the effects are small and located to near the interface(s). An enhanced sensitivity 
method was suggested to reveal magnetization profiles at an S/F interface using a neutron 
waveguide (fig. and [3]). 

S/F bilayers of V(40-80nm)/Fe(1-4.5nm) structure placed in a Cu/S/F/MgO waveguide were 
investigated by PNR at ADAM, V6, AMOR and NREX+. Temperature dependence of the spin-flip 
and diffuse intensities around waveguide mode qz

wg will be reported to reveal a new magnetic 
state in the S layer below TC, the superconducting transition temperature of the vanadium layer 
[4]. Gratefully acknowledged are projects OTKA K62272, NKTH NAP-VENEUS, RFBR 09-02-
00566 and JINR-HAS EAI-2009/002. 
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Fig. 1. a) PNR scheme with S/F structure in waveguide. Left – SLD profile. b) Reflectivity curves for the S/F sample 
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The dynamical diffraction of neutron in perfect single crystals undergoing to the 

ultrasonic excitation were studied and the so-called Kato’s profiles were observed. As 
preliminary calculations of the Kato’s equation (taking into account ultrasonic excitation) 
have shown, one can expect for regime of small ultrasound waves amplitudes the fine 
oscillations in spatial neutron intensities distribution, and sharp increase of intensity in the
Bormann triangle center for the high level ultrasonic excitation depending on the 
ultrasound frequency and samples thickness. The aim of the experiments was to 
determine how high frequency vibrations introduced into a perfect crystal effect of Kato’s 
profiles in thick Ge single crystal. 
It was shown that the intensities growth in the center is very pronounced andt: i) 
for relatively small AW amplitudes at least 3-4 “sound” fringes (oscillations) are 
pronounced and their sizes agrees with theoretical evaluations. The resolutions was not 
enough but the situation can be improved; ii) the intensities in the center of the Kato’s 
profile sharply increases with AW amplitudes growth and gain factor of 10 was achieved .
These results can be explaned using many phonon approximation and may be promising
for an itensity –to- resolution governed by ultrasound monochromator creating. 
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PERFORMANCE OF BE REFRACTIVE X-RAY LENS CHANGER FOR MICROFOCUSING 
APPLICATIONS 

AT THE COHERENCE BEAMLINE P10 OF PETRAIII SYNCHROTRON FACILITY 

. . , S. Bondarenko, G. Gruebel, and M. Sprung 
 

Hasylab at DESY, Hamburg, Germany 
 

 Implementation of focusing optics at hard x-ray beamline provides advantages of
increasing of x-ray flux density and localizing the x-ray probe. Microfocusing x-ray optics 
based on compound refractive lenses (CRL) [1] proved to have reliable performance and 
ease of alignment. CRL optics has a wide range of material and life science applications
where the local microstructure of a sample is examined by raster scanning techniques. 
 The Coherence Beamline P10 at PETRA III synchrotron at DESY, Hamburg is 
dedicated to coherent x-ray scattering experiments using x-ray photon correlation 
spectroscopy (XPCS) [2] and coherent diffraction imaging (CDI) [3]. XPCS is the x-ray 
analogue of dynamic light scattering in the visible light range and CDI is an x-ray imaging 
technique which uses phase retrieval algorithms to reconstruct small objects from a
coherent x-ray scattering pattern.  
 Since x-ray refractive lenses are strongly chromatic, different combinations of
lenses have to be used to fulfil focusing conditions at a given photon energy and a given 
focal distance. Due to this fact, focusing devices with variable number of lens stacks have 
been proposed for focusing, pre-focusing or collimating x-ray beam at 3rd generation 
synchrotrons [4].  
 A CRL changer employing berillium parabolic refractive lenses has been recently 
developed and commissioned at the P10 beamline of PETRA III synchrotron. The lens 
changer is installed in the second experimental hutch of P10 at the distance of 85 m from 
an undulator source. The device contains 12 slots with Be lens stacks, 4 stacks with 1D 
lenses and 8 stacks with 2D lenses, having curvature radii ranging from 50 to 1000 
microns. Each stack is equipped with piezo actuator and can be independently positioned
into the beam. These are 4096 possible lens combinations. Lens stacks are aligned on a 
high-precision v-shaped rail. The lens can be translated along the beam by +- 150 mm. 
The CRL changer can provide 1D- and 2D-focused beam of micron spot size in a range 
of photon energies from 5 to 22 keV.  
 The performance of the CRL changer and the coherence of focused beam will be 
discussed. Application to scanning CDI of colloidal crystal using microfocusing setup at 
the P10 Coherence Beamline will be presented. 
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NEW SMALL ANGLE NEUTRON SCATTERING INSTRUMENT IN AUSTRALIA:
FEATURES OF DESIGN, STATUS OF THE PROJECT, EXPECTED PERFORMANCE 

AND EXPECTATIONS IN TOP-END SCIENCE 

. .  1), 2)  
1) Bragg Institute, Australian Nuclear Science and Technology Organisation 
2) Institute of Crystallography RAS, Moscow, 119333, Russia 

 
 Small Angle Scattering (SAS) technique is a powerful unique tool to study various 

materials. The method provides structural information on condensed phases of different 

nature at resolution level ranging from about one to hundreds of nanometers. 

 Number of large facilities provides access to SAS X-rays (SAXS) and neutron 

(SANS) instruments. Australian Nuclear Science and technology Organization (ANSTO, 

Sydney, Australia) successfully operates one SANS instrument Quokka and recently 

commenced construction of the second SANS instrument, Bilby [1]. The Bilby will operate 

in Time-of-Flight (ToF) mode using four equal choppers. Use of ToF technique at reactor 

source will give opportunity to adjust wave length resolution /  in the range from 4% 

to 30%. Utilization of wide wave length spectrum (2Å÷20Å) allows sufficiently increase 

dynamic Q-range of collected data comparing with that available on instruments 

operating with monochromatic beam. Additionally to ToF mode, the instrument will be 

operable in slit mode, which will allow to record data at very low Q (up to 7·10-5Å-1). 

 To enhance quality of the instrument special detection system will be used. The 

Bilby will be equipped with two detectors, back one consisting of one panel 64cm x64cm 

and front one, so called curtain detector. The front detector consists of four panels, 

movable in the beam. Area of each curtain is 32cmx64cm. 

The presentation is focused on description of design features of the new SANS

instrument. Possibilities to use SANS technique in applied science, in particular in

biotechnology and medicine, in metal and in magnetic devices industry are also

described. The capabilities of two instruments at ANSTO, Quokka and Bilby as well as a

way to get access for use of the instruments for industrial applications are underlined. 
 

[1] http://www.ansto.gov.au/research/bragg_institute/facilities/instruments/bilby_-_2nd_small-

angle_neutron_scattering_instrument 

 

Anna Sokolova, instrument scientist / project manager  
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