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Mo3va3on	  

Beam	   halo	   is	   an	   important	   issue	   for	   beam	   loss	   and	   background	  
control	   in	   accelerator	   machines	   as	   ATF2	   and	   the	   Future	   Linear	  
Colliders	  (FLC)	  
	  
Two	   Diamond	   Sensors	   have	   been	   installed	   in	   December	   2014	   and	  
beginning	   2015	   aTer	   the	   last	   bending	   magnet	   of	   ATF2	   to	   perform	  
dedicated	  horizontal	  and	  ver@cal	   transverse	  beam	  halo	  distribu3on	  
measurements	  
	  
Transverse	   beam	  halo	   collima3on	   at	   ATF2	   has	   been	   studied	   being	  
the	  main	   objec3ve	   of	   the	   halo	   collima3on	   system	   to	   control	   and	  
reduce	   the	   beam	   halo	   that	   could	   generate	   bremsstrahlung	  
background	   limi@ng	   the	  performance	  of	   the	   key	  diagnos@cs	  devices	  
around	  the	  final	  focus	  point	  as	  the	  Shintake	  monitor	  (IPBSM)	  and	  the	  
DS	  
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•  Beam	  halo	  reduc@on:	  status	  report	  on	  the	  
collima@on	  project	  

	  
•  Beam	  halo	  measurements	  and	  parameteriza@on	  in	  

the	  EXT	  line	  
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Outline	  



Transverse	  halo	  collima3on	  system	  mo3va3on	  

	  
The	  main	  objec@ves	  of	  a	  transverse	  halo	  collima3on	  system	  are:	  
	  
•  Ver3cal	  and	  horizontal	  beam	  halo	  reduc3on	  to	  enable	  controlling	  the	  

bremsstrahlung	  background	  in	  the	  Shintake	  monitor	  

•  Beam	   halo	   control	   to	   enable	   reliable	   measurements	   of	   ver3cal	   and	  
horizontal	  beam	  halo	  at	  the	  DS	  	  

	  
•  Horizontal	   beam	   halo	   reduc3on	   to	   enable	   Compton	   electron	  

measurements	  at	  the	  DS	  	  
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DS	  



Objec3ves	  of	  the	  project	  

1.   Beam	  dynamics	  simula3on	  and	  realis3c	  tracking	  studies	  in	  ATF2	  to	  	  
evaluate	   the	   efficiency	   as	   a	   func@on	   of	   the	   half	   aperture	   of	   the	  
collimator	  and	  find	  the	  best	  loca@on	  (IFIC-‐LAL-‐KEK)	  

2.   Design	   of	   a	   retractable	   halo	   collima3on	   device:	   mechanical	   and	  
material	  study	  (IFIC-‐LAL)	  

	  
3.   Construc3on	   and	   calibra3on	   of	   a	   ver@cal	   halo	   collima@on	   device	  

(IFIC-‐LAL)	  	  

4.   SoRware	  design	  of	  the	  halo	  collima@on	  device	  control	  system	  (IFIC-‐
LAL)	  

5.   Installa3on	   and	   commissioning	   of	   the	   halo	   collima@on	   device	   in	  
ATF2	  (IFIC-‐KEK-‐LAL)	  

6.   Halo	   control	   (DS),	   background	   reduc3on	   (SM	   and	   DS)	   and	  
collimator	   wakefield	   studies	   using	   the	   ATF2	   	   ver@cal	   halo	  
collimator	  system	  (IFIC-‐KEK-‐LAL)	  
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	  Beam	  dynamics	  simula3on	  and	  realis3c	  tracking	  studies	  	  

Ø  Beam	  core	  (Gaussian	  distribu@on)	  -‐>	  No	  losses	  were	  observed	  	  
Ø  Beam	  halo:	  (gaussian,	  uniform,	  “realis@c”)	  	  
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Beam	  and	  halo	  input	  simula3on	  parameters:	  
	  Number	  of	  	  par3cles:	  104	  
	  E=1.3	  GeV	  
	  εx	  =	  2	  10	  -‐9	  	  	  m.rad	  	  
	  εy	  =1.18	  10	  -‐11	  m.rad	  	  
	  σE:	  0.08%	  

Op3cs	  configura3on:	  	  
Mul8poles	  
No	  misalignments	  
No	  coupling	  between	  x-‐y	  planes	  

10x1	  	  (v5.2)	  	  	  
1x1	  	  (v5.2)	  	  

Tracking	  studies	  along	  the	  EXT+FF+PostIP	  line	  of	  ATF2	  using	  MAD-‐X	  -‐>	  Loss	  map	  

-‐	  3	   3	   25	  -‐	  25	  -‐	  50	   -‐50	  -‐	  72	   72	  
	  Number	  of	  σy	  

-‐	  3	   3	   25	  -‐	  25	  -‐	  50	   -‐50	  -‐	  72	   72	  
	  Number	  of	  σy	  

-‐	  3	   3	   25	  -‐	  25	  -‐	  50	   -‐50	  -‐	  72	   72	  
	  Number	  of	  σy	  

gaussian	   uniform	  
“realis8c”	  based	  on	  
2005	  measurements	  in	  
the	  old	  ATF2	  beam	  line	  

To	  find	  the	  best	  loca3on	  and	  the	  most	  efficient	  collima3on	  depth	  in	  terms	  of	  
halo	  cleaning	  and	  wakefield	  minimiza3on	  of	  a	  halo	  collima@on	  system	  
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Ø  Between	  QD10BFF-‐QM11FF	  
Ø  βy=7126.51	  m	  
Ø  0.6	  m	  available	  free	  space	  length	  

QD10BFF	  

QM11FF	  
0.6	  m	  

Ver+cal	  halo	  collima+on	  system	  in	  the	  FFS	  

Round	  tapered	  structure	  

	  Beam	  dynamics	  simula3on	  and	  realis3c	  tracking	  studies	  

	  

Ø  Between	  QD4FX-‐QD3FX	  
Ø  βx=157.02	  m	  
Ø  2	  m	  available	  free	  space	  length	  

BDUMP	  

QM4X	  
QM3X	  
2	  m	  

Horizontal	  halo	  collima+on	  system	  in	  the	  EXT	  line	  
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a= 5 mm

a= 6 mm

a= 7 mm

a= 8 mm

a= 9 mm

a= 10 mm

a= 11 mm

a= 12 mm

a= 13 mm

a= 14 mm

a= 15 mm

a= 16 mm
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•  With	   a	   half	   aperture	   of	   5	  mm	   (17	   σy)	  we	   do	   not	   have	   losses	   at	   the	   BDUMP	  
enabling	   to	   control	   the	   bremsstrahlung	   background	   at	   the	   Shintake	   monitor	  
and	  DS	  

	  

Round	  tapered	  
structure	  

Only	  ver+cal	  collima+on,	  10x1	  op+cs,	  “realis+c”	  halo	  model	  

	  Beam	  dynamics	  simula3on	  and	  realis3c	  tracking	  studies	  

Ver+cal	  rectangular	  
collimator	  
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a= 1 mm
a= 2 mm
a= 3 mm
a= 4 mm
a= 5 mm
a= 6 mm
a= 7 mm
a= 8 mm
a= 9 mm
a= 10 mm
a= 11 mm
a= 12 mm

Round	  tapered	  
structure	  

Horizontal	  halo	  collimator	  

Only	  horizontal	  collima+on,	  10x1	  op+cs,	  “realis+c”	  halo	  model	  
	  

	  Beam	  dynamics	  simula3on	  and	  realis3c	  tracking	  studies	  

•  Collima3ng	  only	  the	  horizontal	  plane	  we	  s3ll	  have	  losses	  at	  the	  BDUMP	  	  
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Horizontal collimator half aperture, a=12 mm
Horizontal collimator half aperture,a=7 mm
Horizontal collimator half aperture,a=6 mm
Horizontal collimator half aperture,a=5 mm
Horizontal collimator half aperture,a=4 mm

Beam	  halo	  distribu3on	  at	  the	  Diamond	  Sensor	  

	  Beam	  dynamics	  simula3on	  and	  realis3c	  tracking	  studies	  	  

•  Horizontal	  beam	  halo	  collima3on	  could	  enable	  Compton	  electron	  measurements	  
at	  the	  DS	  	  

	  
•  Based	  on	  recent	  measurements	  and	  BDSIM	  simula@ons	  the	  horizontal	  beam	  halo	  

needs	  to	  be	  collimated	  around	  8	  σx	  in	  order	  to	  measure	  the	  Compton	  signal	  

•  A	  horizontal	  aperture	  of	  5	  mm	  is	  need	  in	  order	  to	  cut	  the	  halo	  at	  the	  level	  of	  8σx	  
10	  
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•  Tracking	   simula3ons	   to	   study	  beam	   losses	  and	   secondary	  par3cle	  emission	  and	  
with	  BDSIM	  are	  in	  progress	  

The	   losses	   at	   the	   collimator	  
because	  of	  radia@on	  safety	  at	  ATF	  
requires	   less	   than	   0.4	   %	   beam	  
loss	  of	   the	  maximum	  intensity	   in	  
normal	  opera3on	  

	  	  

a(mm)	   No.	  cut	  σy,x	   Par3cle	  lost	  I=	  1010	  	  (%)	  	  

Ver3cal	  beam	  halo	  collimator	  

12	   37	   0.01	  

5	   15	   0.04	  

Horizontal	  bean	  halo	  collimator	  

12	   27	   0.01	  

5	   9	   0.5	  

	  Collima3on	  system	  beam	  halo	  losses	  

•  The	  ATF2	   lagce	   is	  being	  update	   -‐>	   S.	  Boogert,	   J.	   Snuverink,	   L.	  Nevay,	  H.	  Garcia-‐
Morales,	  (RHUL)	  

•  New	  collimator	  geometry	  
•  Realis@c	  geometrical	  apertures	  



Design	  of	  a	  retractable	  halo	  collima3on	  device:	  Wakefield	  study	  
Ø  Wakefield	  collimator	  jaws	  op@miza@on	  

•  Analy3cal	  (Based	  on	  Stupakov	  model	  2002)	  
•  Numerical	  simula3ons	  using	  CST	  PS	  

Ø  Wakefield	  impact	  study	  of	  the	  realis@c	  3D	  collimator	  system	  with	  CST	  PS	  
	  

Ø  Wakefields	  beam	  impact	  induced	  studies	  (orbit	  distor@on	  and	  beam	  size	  growth)	  
•  Linear	  approxima3on	  
•  PLACET	  tracking	  code	  (A.	  La@na	  and	  J.	  Snuverink)	  

–  A	  discrepancy	  was	   found	  between	  the	   linear	  approxima8on	  and	  the	  
tracking	  code	  PLACET.	  	  

–  The	  problem	  was	  in	  how	  the	  models	  where	  implemented	  in	  PLACET.	  
–  The	  modifica8on	  will	  be	  implements	  in	  the	  PLACET	  version	  1.0.2	  and	  
a	  published	  as	  a	  CLIC	  note.	  
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Design	  of	  a	  retractable	  halo	  collima3on	  device:	  wakefield	  study	  

•  The	   ver@cal	   prototype	   has	   been	   considered	   as	   the	   first	   priority	   because	   can	  
improve	  the	  performance	  of	  both	  SM	  and	  ver@cal	  DS	  

•  A	   retractable	   prototype	   is	   being	   considered	   because	   of	   its	   flexibility	   in	   terms	   of	  
opera@onal	  aspects	  
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a 

Lf 

α •  Rectangular	  chamber	  in	  x	  and	  y	  
•  Two	  independent	  movable	  ver3cal	  jaws	  

Ø  Numerical	  simula3ons	  using	  CST	  PS:	  simplified	  model	  

•  Beam	  
•  yoffset=	  1	  mm	  
•  σz=7	  mm	  	  
•  N=106	  	  
(Charge	  1pC)	  

2 3 4 5 6 7 8
0

0.05

0.1

0.15

0.2

0.25

a (mm)

a w
 (V

/p
C

/m
m

)

 

 

CST
Analytical model (Inductive regime)

aw=	  0.024	  V/pC/mm	  	  
a	  =5	  mm	  

aw=	  0.006	  V/pC/mm	  	  
a	  =8	  mm	  

Aperture	  study	  

30/6/15	  

Ø  Analy3cal	  calcula3ons	   [G. V. Stupakov, “High-frequency impedance of small-angle collimators”, PAC01] 

[A. Piwinski,  DESY-HERA-92-04, 1992] [G. Rumolo, A. Latina, D. Schulte,”Effects of wakefields in the CLIC BDS”, EUROTeV 2006] 

Collimator	  jaws	  op3miza3on	  

Op3mized	  jaws	  geometry	  (mask):	  Lf=100	  mm;	  α=3°;	  a=12-‐3	  mm;	  h=12	  mm;	  LT=238	  mm;Cu	  

•  Parameters	  studied	  
•  a:	  	  between	  2	  mm	  	  and	  8	  mm	  
•  Lf:	  	  between	  50	  mm	  and	  300	  mm	  
•  α:	  between	  3°	  and	  90°	  
•  Material:	  Cu,	  Al,	  SS	  



Backing	  plate	  

Linear	  slide	  

Transi@on	  
pipe	  

Transi@on	  foil	  
(elas@c	  part)	  	  

84
8	  
m
m
	  

Front	  wall	  

Vacuum	  chamber	  

DN40CF	  Flange	  
(copper	  gasket)	  

Indium	  wire	  seal	  (copper	  gasket	  
possible	  [SS	  chamber])	  

Material from S. Wallon (LAL) 

Jaw	  (mask)	  
Lf=100	  mm	  

α=3°	  
a=12-‐5	  mm	  
h=12	  mm	  
LT=238	  mm	  	  

First	  3D	  design	  Design	  of	  a	  retractable	  halo	  collima3on	  device	  

14	  
Full	  structure	  simula8ons	  of	  ILC	  collimators”	  J.D.	  A.	  Smith,	  Lancaster	  
University/Cockcro_	  Ins8tute,	  Warrington,	  UK,	  Proceedings	  of	  PAC09	  



a 

Lf 

α 

(high	  level	  of	  wakefields*)	   (low	  level	  of	  wakefields)	  

Reference	  cavity	   Round	  tapered	  “collimator”	  

Rectangular	  tapered	  collimator	  

Refrence	  
cavity	  

Round	  
collimator	  

Rectangular	  
collimator	  
(a=8mm)	  

Rectangular	  
realis3c	  
(a=8mm)	  

Rectangular	  
realis3c	  
(a=5mm)	  

aw	  (V/pC/mm)	   0.089	   0.0052	   0.0061	   0.008	   0.028	  

15	  

*hsps://agenda.linearcollider.org/event/5840/session/
40/contribu@on/232/material/slides/0.pdf	  

(between	  QD10BFF	  –QD10AFF)	  

Wakefield	  impact	  study	  	  

(jaws+transi@on	  part)	  
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Beam	  impact	  studies:	  
PLACET	  	  
•  N=6x109e	  
•  Rectangular	  collimator	  

with	  LF=100	  mm,	  α=3°	  
•  σz=	  7	  mm	  
•  10x1	  op+cs	  
	  

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 20

2

4

6

8

10

Beam offset

∆
σ

y*  [n
m

]

 

 

a=5 mm PLACET
a=8 mm PLACET
a=5 mm Linear approximation
a=8 mm Linear approximation

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 20
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10

15

20

25

30

Beam offset

∆
y*  [n

m
]

 

 

a=5 mm PLACET
a=8 mm PLACET
a=5 mm Linear approximation
a=8 mm Linear approximation

a=5	  mm	  
yoffset	  	  =	  1mm	  -‐>	  0.1	  mm	  
Δy	  *=	  12	  nm	  -‐>	  2	  nm	  
Δσy	  *=	  6	  nm	  -‐>	  3.5	  nm	  
	  

Wakefields	  beam	  impact	  induced	  studies	  	  

*In	   the	   case	   of	   the	  
horizontal	  collimator	  with	  
a=5mm	  the	   impact	   in	   the	  
horizontal	  plane	  for	  1	  mm	  
offset	   is	   smaller	   than	  
0.1%	  	  
	  



•  A	  ver3cal	  collima3on	  system	  in	  the	  FFS	  with	  5	  mm	  half	  aperture	  to	  avoid	  any	  
losses	  at	  the	  last	  bending	  magnet	  

•  A	  horizontal	  collima3on	  system	  in	  the	  EXT	  line	  with	  5	  mm	  half	  aperture	  could	  
be	  used	  to	  cut	  the	  horizontal	  halo	  at	  the	  DS	  around	  10-‐8σ	  in	  order	  to	  enable	  the	  
Compton	  electron	  measurements	  

•  A	  ver3cal	  collimator	  system	  has	  been	  designed	  with	  geometry	  and	  materials	  
op3mized	   to	   minimize	   the	   wakefield	   impact.	   However	   in	   the	   case	   of	   the	  
ver@cal	  collimator	  also	  a	  good	  alignment	   is	  required	  to	  ensure	  a	  low	  wakefield	  	  
impact	  

•  The	   wakefield	   impact	   of	   a	   horizontal	   collimator	   with	   the	   same	   design	  
parameters	  as	  the	  ver@cal	  is	  lower	  than	  the	  0.1%	  of	  the	  horizontal	  bema	  size	  

•  The	   construc@on	  of	   a	   ver@cal	   collimator	  prototype	   is	   in	   progress-‐	   >	   Talk	   by	   S.	  
Wallon	  

17	  

Summary	  

Work	  in	  progress	  

•  BDSIM	   simula3ons	   are	   in	   progress	   to	   study	   losses	   at	   the	   collimator	   and	  
secondary	  par@cles	  emission	  	  
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T. Suehara et al., “Design of a Nanometer Beam Size 
Monitor for ATF2”, arXiv:0810.5467v1 

Beam	  halo	  measurements	  and	  parameteriza3on	  in	  the	  EXT	  line	  
	  

�H/N = 1.0 X�3.5 with 3 < X < 6

�V /N =

⇢
1.0 X�3.5 with 3 < X < 6
1.7 X�2.5 with X > 6

Halo	  density	  parameteriza3on 

ρH	  horizontal	  beam	  halo	  density,	  	  
ρV	  ver8cal	  beam	  halo	  density	  	  
X	  number	  of	  σ	  	  
N=1010	  electrons	  

�V /N =

⇢
1.0 X�3.5 with 3 < X < 6
0.17 X�2.5 with X > 6

•  The	   beam	   halo	   in	   the	   EXT	   line	   was	  
measured	  in	  2005	  for	  the	  old	  EXT	  line	  

•  W e	   w a n t 	   t o 	   u p d a t e 	   t h e	  
parameteriza3on	  in	  order	  to	  perform	  
realis3c	   tracking	   simula3ons	   of	   the	  
beam	  halo	  	  



Beam	  halo	  measurements	  in	  ATF2	  EXT	  line	  

BDUMP	  

Ø  YAG	  screen:	  measurements	  being	  done	  by	  T.	  Naito	  (2014/2015)	  
Ø  EXT	  line	  wire	  scanners	  (WS)	  (2013)	  
	  
	  

OTRs	   system	   halo/background	   studies:	   tails	   were	   compared	   with	   the	  WS	  
tails	   but	   the	   low	   dynamic	   range	   of	   OTRs	   images	   and	   op3cal	   aberra3ons	  
makes	  the	  measurements	  not	  comparable	  

YAG	  screen	  	  

DS	  	  

EXT	  line	  wire	  scanners	  	  

OTRs	  system	  

19	  
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2015/02/25 ATF2 project meeting 
 KEK  T.Naito 

0.5mm	  thickness	  (2014)	  	  -‐>	  	  0.1mm	  thickness	  (2015)	  	  	

•  The	  beam	  halo	  can	  be	  observed	  when	  hit	  the	  YAG:Ce	  (0.5mm	  thickness)	  
screen	  with	  1mm	  slot	  in	  ver@cal	  direc@on.	  The	  core	  part	  goes	  though	  
without	  any	  interac@on	  

•  The	  beam	  halo	  is	  scanned	  by	  moving	  the	  beam	  using	  the	  magnet	  ZV11X	  

2015	  EXT	  Yag	  screen	  measurement	  campaign	  



•  Data	  acquisi3on	  (2015	  May)	  
–  I=0.15x1010	  	  and	  I=0.4x1010	  
–  10x1	  op@cs	  

•  Gaussian	  beam	  core	  
–  σy~20	  μm	  
–  Intensity	  of	   the	  core	  peak	   from	   linear	  

extrapola@on	  because	  of	  satura@on	  

•  Data	  normaliza3on	  
–  Number	  of	  sigma	  normaliza@on	  
–  Intensity	  normaliza@on	  

•  Fit	  tails	  to	  the	  gaussian	  profile	  
	  
•  Figng	  

–  Power	   func@on	   normalized	   to	   the	  
total	   number	   of	   par3cles	   of	   the	  
bunch,	  N	  

�H,V /N = (A/N)X�b

2015	  EXT	  Yag	  screen	  measurement	  campaign	  

2015/02/25 ATF2 
project meeting 

 KEK  T.Naito 
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•  I=0.15x1010	  
•  σy=24	  μm	  
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2015	  EXT	  Yag	  screen	  measurement	  campaign	  

•  Combined	  data	  for	  the	  two	  intensi@es	  used	  for	  the	  measurements	  
•  The	  tails	  differ	  from	  Gaussian	  around	  4σ	  
	  
	  

Preliminary	  data	  analysis	  	  
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Beam	  core-‐halo	  limit:	  new	  approach	  

•  In	  the	  first	  wire	  scanner	  analysis	  we	  perform	  the	  fit	  cugng	  at	  	  3σ	  

•  New	  criterion	  to	  determine	  the	  limit	  between	  the	  core	  and	  halo	  is	  
used	  based	  on:	  

	  
	  P.A.P	  Nghiem,	  N.	  Chauvin,	  W.	  Simeoni,	  D.	  Uriot	  “Core-‐halo	  issues	  
	  for	  a	  very	  high	  intensity	  beam”	  Applied	  physics	  le\ers	  104,	  074109	  
	  (2014)	  

	  
•  In	  this	  paper	  the	  core-‐halo	  limit	  is	  generalized	  as	  the	  loca@on	  where	  

there	   is	   the	   steepest	   density	   gradient	   varia3on	   and	   it	   is	   related	  
with	  the	  space	  charge	  field	  on	  the	  bunch	  

•  We	  plan	  to	  collaborate	  with	  Sacley	  team	  to	  analyze	  the	  beam	  halo	  
data	  with	   the	  new	  approach	  and	  define	  a	  beser	  parameteriza@on	  
of	  the	  beam	  halo	  distribu@on	  measured	  

23	  
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2015	  EXT	  Yag	  screen	  measurement	  campaign	  

Preliminary	  data	  analysis	  	  
	  

Preliminary	  data	  analysis	  	  
	  

L : ⇢Vl/N(X) = 0.006X�2.99 4 < X < 9 (�2 = 2)R : ⇢Vr/N(X) = 0.001X�2.02 4 < X < 9 (�2 = 0.7)

R : ⇢Vr/N(X) = 0.001X�2.02 4 < X < 9 (�2 = 0.7)L : ⇢Vl/N(X) = 0.006X�2.99 4 < X < 9 (�2 = 2)
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Preliminary	  figng	  summary	  and	  comparison	  

Wire	  scanner	  (MW2X)	  

Yag-‐screen	  (trim	  coils	  ON)	  

R : ⇢Vr/N(X) = 0.006X�2.4 4 < X < 7 (�2 = 2.8)

•  Ver@cal	   beam	   halo	   measurements	   with	   wire	   scanner	   (MW2X)	   taken	   in	  
2013	  are	   consistent	  with	   the	  Yag	   screen	  measurements	   (2015).	  But	  both	  
measurements	  are	  limited	  to	  a	  few	  sigmas	  	  (7-‐9σ)	  	  

L : ⇢Vl/N(X) = 0.006X�2.99 4 < X < 9 (�2 = 2)R : ⇢Vr/N(X) = 0.001X�2.02 4 < X < 9 (�2 = 0.7)

R : ⇢Vr/N(X) = 0.001X�2.02 4 < X < 9 (�2 = 0.7)L : ⇢Vl/N(X) = 0.006X�2.99 4 < X < 9 (�2 = 2)
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L : ⇢Vl/N = 0.004X�2.14 < X < 7(�2 = 3)



Summary	  

•  Beam	   halo	   tails	   measured	   with	   the	   Yag	   screen	   (2015)	   have	   been	  
compared	  with	  the	  wire	  scanner	  (MW2X)	  data	  taken	  in	  2013	  	  

•  A	  new	  beam	  core-‐halo	  limit	  has	  been	  used	  to	  analyze	  and	  fit	  the	  data	  	  

•  Beam	   halo	   measured	   with	   the	   Yag	   screen	   and	   wire	   scanner	   are	  
consistent	  

•  Beam	  halo	  in	  the	  EXT	  line	  is	  s3ll	  limited	  to	  a	  few	  sigmas	  (9σ)	  therefore	  
ways	   to	   improve	   the	   dynamic	   range	   of	   the	   Yag	   screen	   could	   be	  
inves@gated	  
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Thank	  you	  very	  much	  for	  your	  
asen@on!!	  
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Back	  up…	  
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Halo	  collima3on	  betatron	  depth	  

Aperture	  
(mm)	  

Ver@cal	  
(σy=0.3265)	  

Horizontal	  
(σx=0.5592)	  

5	   15σy	   9σx	  	  	  

6	   18σy	   11σx	  	  	  

7	   21σy	   13σx	  	  	  

8	   24σy	   15σx	  	  	  

10	   30σy	   18σx	  	  	  

12	   37σy	   21σx	  

15	   46σy	   27σx	  
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	  Beam	  dynamics	  simula3on	  and	  realis3c	  tracking	  studies	  	  
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•  Beam:	  σz=7	  mm	  ,	  N=106	  (Charge	  
1pC)	  

•  Jaws	  made	  of	  Cu	   	  and	  other	  
part	  made	  of	  SS	  

•  Jaws:	  a:	  	  5	  mm,	  Lf:	  	  100	  mm,	  
α:	  3°	  	  

Jaw	  (mask)	   Transi@on	  foil	  

Transi@on	  pipe	  

3 4 5 6 7 8 9 10 11 12
0

0.02
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a=5 mm 
aw=0.028 V /pC/mm 

a=8 mm 
aw=0.008 V /pC/mm 

Design	  of	  a	  retractable	  halo	  collima3on	  device:	  wakefield	  study	  



Beam	  impact	  studies:	  
PLACET	  	  
•  N=6x109e,	  N=1x1010e	  
•  Rectangular	  collimator	  

with	  LF=100	  mm,	  α=3°	  
•  1	  mm	  offset	  
•  σz=	  7	  mm	  
•  10x1	  op+cs	  
	  

Very	   small	   impact	   in	   the	  
horizontal	   plane	   and	  
negligible	   in	   the	   ver+cal	  
plane	   even	   for	   1	   mm	  
beam	  offset	  
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Wakefields	  beam	  impact	  induced	  studies	  	  
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2013	  EXT	  wire	  scanners	  measurement	  campaign	  results	  
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Ver3cal	  and	  horizontal	  beam	  halo	  
measurements	   were	   done	   in	   the	  
EXT	  line	  with	  MW2X	  April	  2013	  	  
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410 MW2X-16A-H data
Core Gaussian fit -3<X<3

(2013 model)-0; X>5 ~X-63<X<5 ~X
 (2005 model)-3.5X>3 ~X

MW2X Horizontal

Gaussian+linear (2013 model)

1.	   Data	   acquisi3on	   with	   different	  
PMT	  votages	  
2.	   Data	   normaliza3on:	   voltage	   and	  
number	  of	  sigmas	  
3.	  Data	  binning	  
4.	  Figng	  range	  :	  X>	  3σ	  
5.	  Figng	  and	  normaliza3on	  to	  N	  
	  
	  
 	  

�H,V /N = (A/N)X�b

N:	  number	  of	  par@cles	  
X:	  number	  of	  sigmas	  
A,	  b:	  constants	  

Limited	  by:	  
•  dynamic	  range	  	  
•  difficult	   data	   taken	   and	  

combina3on	  
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Data	  comparison:	  Yag	  screen,	  WS	  and	  OTRs	  	  
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OTRs data
Gauss fit
WS data

YaG screen data 
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