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REDTOP Background

e Proposed to explore BSM

e Main methods: 1 and 7/

o First stage: 17 — 3 — m, Y0 0F, 7000
e Search for new physics (Alexahin)

e Dark photon theorized in second decay mode
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REDTOP
oe

REDTOP Proposal

e 1.9 GeV beam onto beryllium, produce 10%3 7 per year

e Resonant slow extraction method, similar to Mu2e (Nagalsev
2012)

e Will make use of current Muon Campus:
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Modeling Background
e0

Modifications Required

e Deceleration of 8 GeV beam crosses transition energy (7Vtr)
e ~ir inversely proportional to dispersion

e Altering 18 quadrupoles (6 groups of 3) raises 7t (Johnstone
2016)

e Third integer resonance extraction requires stable phase space be
triangular

e Sextupoles introduced to limit phase space
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Modeling Background
oe

Modeling Software

e Main program: MAD-X, developed at CERN
e Beam line input to matrix calculations

e Relevant modules: Twiss and PTC
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Modeling Results
@0000

Quadrupole Modeling

e Main Twiss parameters: [y, 8y, Dx, 0x, vy, fix, [ty
e Beta functions and dispersion plotted
e For vty = 7.64, beta functions look like:

B (m), By (m)

0.0 T 1027 204 306, 408" T 510,
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o After raising vty to 10.0286, the beta functions look like:

TIotsdbohioh8

95.0 -wissy 25

ndx

B (m), B (m)

e Dispersion drops to 0 more often
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o After raising vty to 10.0286, the beta functions look like:

TIotsdbohioh8

95.0 -wissy 25

ndx

B (m), B (m)

e Dispersion drops to 0 more often
e Beta functions drastically changed
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Beam Size

e Beta functions describe size of beam
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Modeling Results
[e]e] Tele]

Beam Size

e Beta functions describe size of beam

e Beam size is:
BX€95 (1)
65y

Ox —

o By = mlp, €5 =1.5x107°>m
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Modeling Results
[e]e] Tele]

Beam Size

e Beta functions describe size of beam

Bx€as
Ox = 1
\ 657 (1)
ey =2 €5 =15x10"m

mp’

e So, for Bx =90 m and an 8 GeV beam, o, = 4.89 mm

e Beam size is:
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Sextupole Modeling

e Third integer resonance extraction
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Sextupole Modeling

e Third integer resonance extraction

e Sextupoles shape phase space

e Particles cross septum, then magnet directs to target hall

e Creates slow extraction process, continuous beam instead of
bunches
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Modeling Results
[e]e]e] o]

Sextupole Modeling

e Third integer resonance extraction

e Sextupoles shape phase space

e Particles cross septum, then magnet directs to target hall

e Creates slow extraction process, continuous beam instead of
bunches
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Modeling Results
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Sextupole Calculations
[ ]

Sextupole Strengths

e Strength based on phase advance (uy) and (x

2 = 552 + sf (2)

1 <K=z .
5= Z 7 /2 5in(296;) (3)

00 = QTX", where v = 9.65
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Sextupole Calculations
[ ]

Sextupole Strengths

e Strength based on phase advance (uy) and (x
s’ =si+st (2)

= iﬂ > gBW sin(296;) (3)

27 s

o0 = ﬂﬁ', where v = 9.65

e 5. is the same as 3, but with sin — cos
V3

2 2
= YEA2 4
" =32 (4)

OA:7T699,699:2.3><10_ m, 0:(;39—1/)
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Sextupole Calculations
[ ]

Sextupole Strengths

e Strength based on phase advance (uy) and (x

2 = 552 + sf (2)

1 <K=z .
5= Z 7 /2 5in(296;) (3)

00 = QTX", where v = 9.65

e 5. is the same as 3, but with sin — cos

e From this, k = 1118224
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e Full process must be modeled
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e Actual extraction process
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Future Work

Future Work

e Full process must be modeled
e Deceleration process with RF cavities
e Actual extraction process

e Dynamical processes
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e Study 71 decay for new physics
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Future Work

Conclusion

e Study 71 decay for new physics

e Modify Muon Campus at Fermilab

e Quadrupole modifications to raise transition energy modeled
e Sextupole modifications to shape phase space modeled

e Future modeling to confirm entire experimental setup
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Future Work
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Thank you for your attention.
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