
QM7R Bump Simulations
with MAD



Simulation ParametersSimulation Parameters
• start with SET08MAY28_1204
• assume: εx0 = 2 nm, εy0 ≈ 11 pm, σδ = 0.08 %
• at XSR:

46 496 β 0 2269 0 0 19– σx = 46.4965 μm, βx = 0.2269 m, ηx = 0.0519 m
– σx(η) = |ηxσδ| = 41.3414 μm
– σx(β) = sqrt(σx

2- σx(η)2) = 21.2794 μmx(β) q ( x x(η) ) μ
– εx = 1.9954 nm
– σy = 9.0763 μm, βy = 2.0914 m, ηy = -0.0049 m

( ) | | 3 9225– σy(η) = |ηyσδ| = 3.9225 μm
– σy(β) = sqrt(σy

2- σy(η)2) = 8.1849 μm
– εy = 20.0109 pm … emittance growth (DR skews ≠ 0)y p g ( )

• scan QM7R Y bump in MAD: [-1.0:0.5:1.0] mm 
• scan QM7R X bump in MAD: [-0.5:0.5:1.0] mm



Vertical BumpsVertical Bumps



Orbit Changes in Damping Ring
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Dispersion Changes in Damping Ring
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-3 Energy Changes in Damping Ring
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22
Damping Ring: SET08MAY28_1204 (εyi = 10.98 pm)
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Simulation ParametersSimulation Parameters
• QM7R gradient error = 0
• QM7R sextupole component = 0 m-2

• at OTR:
42 966 β 3 1 0 243– σx = 425.5966 μm, βx = 3.1777 m, ηx = 0.5243 m

– σx(η) = |ηxσδ| = 417.9300 μm
– σx(β) = sqrt(σx

2- σx(η)2) = 80.4201 μmx(β) q ( x x(η) ) μ
– εx = 2.1593 nm
– σy = 12.6443 μm, βy = 5.5949 m, ηy = -0.0083 m

( ) | | 6 5893– σy(η) = |ηyσδ| = 6.5893 μm
– σy(β) = sqrt(σy

2- σy(η)2) = 10.7916 μm
– εy = 16.3584 pm … emittance growth (DR skews ≠ 0)y p g ( )



Beam Size at OTR (uncorrected)
425.85 14.5

425.8 14

425.75

O
TR

 ( μ
m

)

13.5

TR
 ( μ

m
)

425.65

425.7

S
iz

e 
@

 O

13

S
iz

e 
@

 O
T

425.6

nt
al

 B
ea

m
 

12.5

ca
l B

ea
m

 S

425.55

H
or

iz
on

11 5

12

V
er

tic

425.45

425.5

11

11.5

-1 -0.5 0 0.5 1
QM7R Y Bump Amplitude (mm)

-1 -0.5 0 0.5 1
QM7R Y Bump Amplitude (mm)



Beam Size at OTR (dispersion corrected)
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Emittance at OTR
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EXT: SET08MAY28_1204 (εyi = 10.98 pm)
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Simulation ParametersSimulation Parameters
• QM7R gradient error = 0
• QM7R sextupole component = 44.179 m-2



Beam Size at OTR (uncorrected)
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Beam Size at OTR (dispersion corrected)
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Emittance at OTR
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EXT: SET08MAY28_1204 (εyi = 10.98 pm)
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Horizontal BumpsHorizontal Bumps



Emittance at OTR
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EXT: SET08MAY28_1204 (εyi = 10.98 pm)
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