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•On going work:

– Beam loss GEANT simulations

– Detector  selection

– Getting ready for  Oct. run…

OutlineOutline



Full GEANT Simulation of CTF3  drive beam Full GEANT Simulation of CTF3  drive beam 
Linac is our Ultimate goal…Linac is our Ultimate goal…  (Matthew Wood)(Matthew Wood)

To star t…Pipe solid iron 
of 4.05 (4.45)cm 

inner(outer) diameter

More details in a minute….

Simulated EM Shower:



Assumptions made for studiesAssumptions made for studies
and for normalizing resultsand for normalizing results

• Linac beam has a ser ies of pulses with a length 
of 1.54ms &  3.5 Amps.

• Per  mil loss of a single pulse 
�

 3.36 X 1010 

electrons

• Initial energy 24 MeV:
– Simulated losses at 24, 50, and 150 MeV

• Single point at a fixed angle of 30 mrad

• Minimum energy cuts for  e @100 keV 

    &  g @  1 MeV



We are in an energy range where there is only a small We are in an energy range where there is only a small 
dependence between the flux and exit angledependence between the flux and exit angle 

(multiple scattering dominates)



Example:Distribution of particlesExample:Distribution of particles 
(e- interacted on the right side of the horizontal plane)

e-/e+ g



Summary of flux at 100 cm from Summary of flux at 100 cm from 
the interaction for  24 MeV e-the interaction for  24 MeV e-



Summary of flux at 100 cm from Summary of flux at 100 cm from 
the interaction for  50 MeV e-the interaction for  50 MeV e-



Summary of flux at 100 cm from Summary of flux at 100 cm from 
the interaction for 150 MeV e-the interaction for 150 MeV e-



Can we tell where the interaction occur?Can we tell where the interaction occur?

24 MeV 150 MeV



CTF3 beam loss detect ion systemCTF3 beam loss detect ion system

� From simulat ions, assuming 1‰  beam loss induces a large f lux of  electrons 

and photons of  1012 (/ cm2/ s)

� High sensit ivity is not  required

� But  need to be radiat ion hard (lifet ime ?)

� I nit ial goal : Protect ion of  major components of  the accelerator 

(accelerat ing structures, RF def lectors, collimator ,… )

� Nanosecond t ime response is required for the feedback system

� From simulat ions, we see that induced showers are transversely 

posit ion dependant   

� Possibilit y to localize spat ially where the losses occurs(beam loss 

posit ion monitor)
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A c c ele r at ing st r uc t ur es

Q uad r upoles

�� 	

CT F3  b eam loss d et ect ion syst emCT F3  b eam loss d et ect ion syst em

L inac  se c t ion

Classical  d et ect or  b ased  on a Ph ot o  mul t ip l ier  

t ub e (PM T )  coup led  t o  a :

• Plast ic  scin t i l lat or

• Plast ic  f ib er

• S cin t i l lat ion in gas (X e is f ast  f e w  ns)

• Ch er enk ov in  gas
Longer  l i f e  t ime

‘Rad iat i on har d’

O t h er  r ad iat ion  h ar d  d et ect or  :

• A luminum Cat h od e E lect r on M ul t ip l ie r

• S econd ar y emiss ion moni t or  

e-
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Radiation Hard Ionization Chambers / Radiation Hard Ionization Chambers / 
Secondary Emission MonitorsSecondary Emission Monitors

Work done in collaboration with:
•FNAL 

•Richardson Electronics 



•Invested 2 years – partnership with industry –Richardson electronics 
& FNAL (help with design challenges)

•Reproducible radiation hard, high intensity flux, excellent tolerances

•Gas sealed… or in high vacuum

NEW Radiation Hard Ionization Chambers / NEW Radiation Hard Ionization Chambers / 
Secondary Emission monitorsSecondary Emission monitors

(Velasco, Dabrowsky, Szleper)



Motivation & Preview Work doneMotivation & Preview Work done 
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•Produced  Chambers than can be used in    
High Rate Environment  like those of next

  generation of proton drivers



Radiation Physics Calibration FacilityRadiation Physics Calibration Facility 
(RPCF,FNAL)

“Flat mounting”

“Side Mounting”

•Two new Cs137 sources:

•Max:1600 Rad/Hr 



Design studies: Round Edges distort signals 
such that we get a slope in plateau

‹

 Flat surface between signal and guard ring 

selected instead.



Chamber Characterization Chamber Characterization show noshow no  
radiationradiation damage after XX protons damage after XX protons

Chamber filled with
He for more than 2 year

No change…

Reproduce calibrations



Tests at ATF (BNL) low energy electron Tests at ATF (BNL) low energy electron 

beam No saturation below 8*10^9beam No saturation below 8*10^9//p/cm^2p/cm^2

 



Test Setup @ BoosterTest Setup @ Booster

Old

Œ

 Toroid only for 
Flux measurement

New

•

 Toroid +chamber for 
Flux measurement & 

Longitudinal movement for alignment

SIC ONLY 1mm Chamber +SIC



Booster (FNAL) HaloBooster (FNAL) Halo
High intensity ~ 1e9 proton source

1.5 ms per spill … halo sees 1/100 of total beam

ONLINE OFFLINE



Booster (FNAL)Booster (FNAL)
Plateau in the beam (1.8e11)---saturation (same effects 
present with design 4) shortens plateau—space charge



Booster (FNAL) – Intensity ScanBooster (FNAL) – Intensity Scan

SEM-like SIC-like

No saturation even 
At 10^12 ppp
(10^-5 torr)

Clear …
Saturation



Secondary Emission Monitor– Secondary Emission Monitor– 
SIC chamber in vacuumSIC chamber in vacuum

•Getter - Place a strip of barium under the collector and 
activate it at about 1000 degree C.  

•Ion Bombardment - Apply a voltage across the electrodes 
while pumping to reduce atmosphere of H2. 

–Richardson used this process on vacuum tubes to 10-8 
torr

This look like a very promising way of operating 
The chambers for >10^11 ppp



What do we know about What do we know about 
scintillators and fibers…scintillators and fibers…



Minos Minos 
exampleexample

•We know how to machine in 
different shapes
•Light response as function of 
groove depth
•Electronics for the fiber… 
Hamamatsu
•Etc…

Ž

Several options…more
information by the oct. workshop



• Possib i l i t y t o use f our  d et ect or s

CT F3  b eam loss det ec t ion syst em : O c t ob er  2 0 0 3CT F3  b eam loss det ec t ion syst em : O c t ob er  2 0 0 3

Bench mar k ing  Geant simulat ions

T est ing d i f f er ent  equipment s

• S cin t i l lat o r s + PM T

• S cin t i l lat ing f ib er  + PM T

W el l  equipped  r egion  w i t h  b eam 

posi t ion  and  b eam pr of i le  moni t o r s

• Beam loss d e t ect or s can b e easi ly 

moved  f r om one locat ion t o t he  o t h er

‘ M easur ing t h e ind uced  sh ow er s f or  a cont r o l led  

and  measur ed  b eam loss ’



Conclusion: Work on Beam Conclusion: Work on Beam 
Loss  System is just starting…Loss  System is just starting… 

• Still not clear  if:
– We need total flux only, and/or  (integrated over spill)
– Spatial information (segmentation)
– Information within the spill  (flux vs time) 

• I t all depends on what their  final use will be:
– Beam Inter lock
– Feedback System
– Beam Dynamics studies
– Etc.

•

 Time will tell… 


