QM7R Bump Simulations
with MAD



Simulation Paramet
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start with SETOBMAY28 1204

assume: g,, =2 nm, £,,=11 pm, 05 = 0.08 %
at XSR:

— 0, =46.4965 uym, B, = 0.2269 m, n, = 0.0519 m

— Gx(r]) = |nx06| =41.3414 Mm

— 0,(B) = sqrt(o,*- 0,(n)?) = 21.2794 pm

— &£,=1.9954 nm

- 0,=9.0763 pym, B, =2.0914 m, n, = -0.0049 m

- 0,(n) = [ny05| = 3.9225 pm

— 0,(B) = sart(o,*- g,(n)?) = 8.1849 ym

— €,=20.0109 pm ... emittance growth (DR skews # 0)
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 Bumps



Orbit Changes in Damping Ring
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Dispersion Changes in Damping Ring
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APIP (%)
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Projected Vertical Emittance (pm)

Damping Ring: SETOBMAY28_ 1204 ( = 10.98 pm)
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Simulation Parameters

-l

« QMY7R gradient error =0
« QMT7R sextupole component = 0 m

« at OTR:
— 0, =425.5966 ym, B, =3.1777 m, n, = 0.5243 m
— 0,(n) =[no5 =417.9300 pm
— 0,(B) = sqrt(o,- 0,(n)?) = 80.4201 pm
— £,=2.1593 nm
- 0,=12.6443 ym, B, = 5.5949 m, n, = -0.0083 m
- 0,(n) = |n,05| = 6.5893 pm
— 0,(B) = sart(o,*- ,(n)?) = 10.7916 um
— €,=16.3584 pm ... emittance growth (DR skews # 0)



Horizontal Beam Size @ OTR (um)

Beam Size at OTR (uncorrected)
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Vertical Beam Size @ OTR (um)
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Horizontal Betatron Beam Size @ OTR (um)

Beam Size at OTR (dispersion corrected)
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Horizontal Emittance @ OTR (nm)

Emittance at OTR
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Any (mm)
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Projected Vertical Emittance (pm)

EXT: SETOBMAY28_1204 (¢ . = 10.98 pm)
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Simulation Parameters

« QMY7R gradient error =0
« QMT7R sextupole component = 44.179 m



Beam Size at OTR (uncorrected)

425.7 ‘ ‘ ‘ ‘ 40 ‘
P
425.6 o - j
= 4255 / \ > a
> ¢ \E S /
% 4254 o - @30 \\ /-
® / \ 9 /
o 4253 [ /
2 / \ % 25 - \ / -
% 4252 | Vo £ \\ 0
m / \ o /
£ 4251 \\ : Gc—; 20 - x / ]
I / 5 /
g 425/ > \ /
\ 15 - / .
424.9 - \ \\ o
L \
424'8-1 05 0 05 : 10-1 05 0 0.5 %

QM7R Y Bump Amplitude (mm) QM7RY Bump Amplitude (mm)



Beam Size at OTR (dispersion corrected)
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Horizontal Emittance @ OTR (nm)
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Any (mm)

Distance from IEX (m)

00 ] — — H — H !_\H — [ ( — m ( [ ( [ —
T I I
10
0 — — e —_—
-10 - \
-20 | |
140 145 150 155 160 165 170 175
200
100 - ;
VA
0— - \¢
2 2N %
-100 - \ Y/ X
_200 \ \ \ \ \ \ \\/ \
140 145 150 155 160 165 170 175



Projected Vertical Emittance (pm)

EXT: SETOBMAY28_1204 (¢ . = 10.98 pm)
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Horizontal Bumps



Emittance at OTR
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Projected Vertical Emittance (pm)

EXT: SETOBMAY28_1204 (gyi = 10.98 pm)
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