
MI8 line optics study

• Orbits
– Horizontal
– Vertical

 MPØ2

• Dispersion function
– Horizontal
– Vertical

 MPØ2

• Lattice function
– Beam size sigma & σP/P
– MI injection matching

• Transverse coupling



Orbits from HT800



Orbits from HT802



Orbits from HT804



Orbits from MPØ2



Calibrating MPØ2 kick with MW800 multiwire data

58.5 mr @ 22484 amps



Orbits from VT803



Orbit from VT805



Quad current setting

B:Q803
Value closer to the setting.

Shunt current I:Q851S
A troubled location to negotiate.
Close to MiniBoone switch magnet.



MI8 line dispersion function



MI8 line eta, skew quad in MPØ2 at 4KG/m

Expected vertical dispersion function

Vertical dispersion function with skew quad in MPØ2



Vetical plane position vs ∆p/p



Vert position vs. ∆p/p, data & simulation



Dispersion function in 2nd order terms.  It’s from up-stream !!!

Starting free vertical eta oscillation. 



MI injection matching, dispersion function

Design dispersion function



Issues on vertical dispersion function

• Skew quad component in MPØ2
– 4 KG/meter appears to fit the data well.
– What is the result of field measurement?
– Need another dedicated study, just for MPØ2.

• Skew sextupole contribution
– Signiture of skew sextupole effect.
– 1500 KG/(m^2), if only from MPØ2
– Is there other scenario?



Fitting horizontal plane beam width sigma



Fitting vertical plane beam width sigma



MI injection matching, beta function



Lattice parameters and emittances

• Horizontal emittance
11.6 ± 0.4 π-mm-mr

• Vertical emittance
15.9 ± 1.7 π-mm-mr

• σp/p
– 0.74 ± 0.04 E-3



σp/p with bunch rotation

95%.12.18WCM data

1-σ.048.074MW profiles
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Vertical orbit from HT800



Vertical orbit with 1-bump kick from HT802

Kicks used to simulate
the vertical orbit.



Horizontal orbit with 1-bump kick from MPØ2

Kicks used to simulate
the horizontal orbit.



Horizontal orbit with 1-bump kick from VT803

Kicks used to simulate
the horizontal orbit.



Horizontal orbit from VT805

Kicks used to simulate
the horizontal orbit.



Currents per mr 1-bump kick, are they signs of coupling?



Stability with septum magnet MPØ2

MPØ2 setting not changed
Orbit difference:

4/12/04 - 4/06/04
Calculation:

+90 amps on MPØ2



MPØ2 error signal

Setting = 22411 amps
Error ~ 75 amp

Setting = 22567 amps
Error ~ 130 amps


