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Motivation:

• Increased βIP parameters may be useful toβIP  p y
reduce the beam sensitivity to the energy 
spread and magnet displacement duringspread and magnet displacement during 
early commissioning and approach an 
optimal value graduallyopt a a ue g adua y

• Decreasing them can also be considered 
f th fi l ti i tifor the final optimisation

Based on :

Marie Thorey CARE/ELAN Document 2007 005Marie Thorey, CARE/ELAN Document-2007-005



Matching method

• Use MAD8 matching module
• Fit quadrupoles QM12, QM13, QM14, QM15,q p , , , ,
QM16 to get :
-wanted beta functions
-αx,αy=0
-Dx=0x
• Fit sextupoles SD0, SF1, SD4, SF5, SF6 to    
cancel T122, T126, T166, T342, T346, , , ,





Variable beam size at theVariable beam size at the 
interaction point



Intermediate parametersIntermediate parameters



Variable beam size at theVariable beam size at the 
interaction point



5Minimum βy = 2.0 ×10-5 m

• Matching method : only the first 
d l t th ti liquadrupoles, not the entire line

• 2nd and 3rd order contributions to the 
beam size at IP
• Transport code is chosen, for MAD8Transport code is chosen, for MAD8 
can only compute to second order



Input beam :Input beam :
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Transformation equation:



Nominal β = 1 0×10-4 m :Nominal βy = 1.0×10 m :



Nominal βy = 1.0 × 10-4 m :Nominal βy  1.0 10 m :



vertical particle distributions for βy= 1.0 × 10-4 m:



Reduced βy = 2.0 × 10-5 m :βy



Reduced βy = 2.0 × 10-5 m :Reduced βy  2.0 10 m :



vertical particle distributions for βy = 2.0 × 10-5 m:



C l i d tConclusions and prospects

• Quadrupoles and sextupoles can be 
fitted to get intermediate parameters forfitted to get intermediate parameters for 
the ATF2 line commissioning
• The minimum vertical beam size occursThe minimum vertical beam size occurs 
for βy = 2.0×10-5 m. Third order 
aberrations dominate in this case but aaberrations dominate in this case but a 
core size of 24nm can still be obtained
• Further optimisation of higher orderFurther optimisation of higher order 
properties would require more complete 
re-fitting of the final focus opticsre fitting of the final focus optics


