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LoKI	  
SANS	  for	  SoD	  MaEer,	  Materials	  and	  Bio-‐Science	  

A.	  Jackson,	  K.	  Kanaki,	  C.	  Lopez	  (ESS)	  
	  

2	  

FL
O
W
	  

KI
N
ET
IC
S	  

DE
VI
CE

S	  

M
U
LT
IS
CA

LE
	  

BI
O
LO

G
Y	  

L. Arleth!

The	  combina(on	  of	  a	  large	  solid	  angle	  
of	  detectors	  and	  a	  broad	  wavelength	  
band	  will	  provide	  a	  world	  leading	  SANS	  
instrument	  for	  the	  ESS.	  
	  

LoKI	  will	  have	  high	  flux,	  wide	  
simultaneous	  size	  range,	  and	  a	  flexible	  
sample	  area.	  
	  

Small	  beams,	  making	  scanning	  
experiments	  rou(ne.	  
	  

The	  ability	  to	  perform	  “single-‐shot”	  
kineOc	  measurements	  on	  sub-‐second	  
(me	  scales	  

•  10	  m	  collima(on	  
•  14	  Hz	  or	  7	  Hz	  opera(on	  
•  Up	  to	  20	  Å	  bandwidth	  
•  Op(on	  for	  resolu(on	  enhancing	  

choppers	  



Requirements	  

High-‐level	  Scien-fic	  Requirements	  for	  the	  Instrument	  	  
	  

•  The	  instrument	  shall	  allow	  data	  to	  be	  collected	  to	  a	  Qmin	  of	  <	  0.001	  Å-‐1.	  
•  The	  instrument	  shall	  allow	  data	  to	  be	  collected	  to	  a	  Qmax	  of	  >	  2	  Å-‐1.	  
•  The	  instrument	  shall	  allow	  data	  to	  be	  collected	  simultaneously	  over	  a	  con(nuous	  Q	  

range	  with	  Qmax/Qmin	  >	  1000.	  
•  The	  instrument	  shall	  match	  the	  size	  of	  the	  neutron	  beam	  to	  the	  size	  of	  the	  sample.	  
•  The	  instrument	  should	  allow	  the	  Q	  resolu(on	  (dQ/Q)	  to	  be	  op(mised	  for	  the	  

experiment.	  
•  The	  instrument	  should	  be	  capable	  of	  providing	  a	  Q	  resolu(on	  <	  10%	  dQ/Q	  over	  the	  

whole	  Q	  range.	  
•  The	  instrument	  should	  allow	  data	  collec(on	  from	  samples	  <	  8	  mm3	  volume	  

A	  broad	  Q	  range,	  high	  flux	  SANS	  instrument	  
for	  soD	  maEer,	  materials	  &	  bio-‐science	  



Op(cs	  /	  Shielding	  Philosophy	  

•  Following	  NOSG	  advice	  
•  2	  x	  line	  of	  sight	  before	  collima(on	  
•  Combina(on	  of	  	  

•  Close	  shielding	  
•  Collima(on	  collars	  
•  Open	  space	  (chopper	  pits	  originally,	  now	  whole	  bunker)	  

•  Collimator	  drums	  with	  laminate	  structure	  to	  reduce	  background	  

•  Concrete	  +	  Steel	  over	  collimators	  

•  Steel	  +	  Wax	  cave	  

•  Lead	  as	  needed	  	  

•  Iterate	  through	  neutronics	  simula(ons	  and	  engineering	  design	  
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2014	  –	  TG2	  –	  Pre	  Bunker	  Redesign	  

Bender	  

Guide:	  	  	  	  	  	  3	  cm	  x	  3	  cm	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  m=1	  

Collima(on:	  	  	  	  	  Up	  to	  10	  m	  	  
	  	  	  	  	  	  	  	  	  	  	  	  A1	  	  =	  20	  mm,	  10	  mm,	  8	  mm,	  4	  mm	  

Variable	  Opening	  
Choppers	  

SDD:	  	  	  	  	  	  2m,	  5m,	  10m	  

SDD:	  	  	  	  	  	  ~1	  -‐	  10	  m	  

Heavy	  ShuEer	  

Bender	  

Resolu(on	  
Enhancement	  
Choppers	  



Op(cs	  Op(misa(on	  
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Op(cs	  TAP	  advised	  that	  we	  should	  take	  2x	  line-‐of-‐sight	  as	  our	  baseline	  and	  use	  integrated	  
op(cs/shielding	  simula(ons	  next	  year	  to	  see	  if	  we	  can	  relax	  that	  requirement	  

3	  op(ons	  considered	  :	  	  
horizontal	  2x	  LOS,	  ver(cal	  2x	  LOS	  
and	  horizontal	  1x	  LOS	  (proposal)	  



Op(cs	  Op(misa(on	  
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OpOon	  1	  (a)	  &	  (b)	  	  
Horizontal	  s-‐bender	  

2x	  LOS	  

OpOon	  2	  	  
VerOcal	  s-‐bender	  

2x	  LOS	  	  

OpOon	  3	  	  
Horizontally	  curved	  	  

1x	  LOS	  

Op(cs	  TAP	  advised	  that	  we	  should	  take	  2x	  line-‐of-‐sight	  as	  our	  baseline	  and	  use	  integrated	  
op(cs/shielding	  simula(ons	  to	  see	  if	  we	  can	  relax	  that	  requirement	  



Op(cs	  Op(misa(on	  
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Op(cs	  Op(misa(on	  
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Moderator	  Change	  …	  
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TCS	   MFCS	  

ISCS	  TCS:	   	  Target	  coordinate	  system	  
MFSC:	  Moderator	  	  focus	  coordinate	  system	  
ISCS:	  Instrument	  focus	  coordinate	  system	  



New	  Bunker	  Design	  

11	  



Beamport	  Alloca(on	  

•  Hall	  2	  –	  North	  sector:	  Port	  alloca(on	  ESS-‐0047786	  	  
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TG2	  geometry	  

•  LoKI	  in	  port	  7	  –	  Bending	  horizontally	  
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Alterna(ve	  ver(cal	  bend	  

•  LoKI	  in	  port	  7	  –	  Bending	  ver(cally	  (top	  view-‐straight)	  
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Instrument	  Cave	  
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Work	  now	  …	  

16	  

•  Natasha	  has	  begun	  work	  on	  the	  MCNP	  
model	  of	  LoKI	  

	  
•  Plan	  is	  	  

•  Ini(al	  round	  of	  simula(ons	  at	  ESS	  to	  
iron	  out	  bugs	  and	  get	  first	  answers	  

•  Hand	  the	  model	  to	  ISIS	  neutronics	  
group	  to	  do	  the	  itera(ons	  with	  
engineering.	  

•  Final	  check	  for	  licensing	  &	  valida(on	  
done	  by	  ESS	  NOSG	  

•  Upda(ng	  guide	  design	  to	  incorporate	  new	  informa(on	  about	  bunker	  
•  Likely	  will	  go	  to	  ver(cal	  bend	  to	  offset	  below	  beam	  centre	  (background,	  size	  of	  shuEer)	  
•  Removed	  all	  components	  from	  in	  bunker	  wall	  –	  smallest	  possible	  hole	  in	  wall	  (background)	  


