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Reference

https://www.bnl.gov/mcdworkshop/

http://www.cap.bnl.gov/mumu/conf/MC-080317

April 21-25, 2008

http://www.muonsinc.com/lemc2008/

Others: P5 meeting, Project X Workshop, MC physics & detector, etc
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Muon collider

a. SC LINAC
b. Buncher ring
c. Tgt/Cpt/Dcy/PR/Cooling
d. LE RLA
e. Bunch Coalescing ring
f. HE RLA
g. Collider ring
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Conceptual drawing (scales are arbitrary)
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for rich physics project

h. Collider detector
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MC scenario
R. Palmer P5 meeting’08 @ BNL

S. Holmes NFMCC meeting’08

Y. Alexahin NFMCC meeting’08

Low Emit: Low # muons/bunch & many bunches
High Emit: High # muons/bunch & one bunch

RLA plays a key role since it makes a limit of the 
number of bunches and the number of muons



SC Linac/Project X

All MC scenarios requires > 2 MW
CW mode Linac?

We just start discussing

S. Holmes NFMCC meeting’08
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Target

K. McDonald, LEMC’08

MERIT experiment

6



MERIT
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Great successful experiment!!

K. McDonald, LEMC’08
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K. McDonald, NFMCC meeting’08
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Decay/Phase Rotation channel

D. Neuffer, LEMC’08

RF needs to operate in magnetic field
RF frequency needs to continuously shift (350 to 200 MHz)

Does high pressurized GH2 help 
for this application?

K. Paul MCNote-518

mu/p ~ 0.19!
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Ionization cooling
D. Neuffer LEMC’08

Conceptual picture of ionization cooling theory

Emittance exchange

RFOFO channel
R. Palmer

Helical Cooling Channel
S. Derbenev & R. Johnson
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Cooling Channel

Guggenheim
P. Snopok LEMC’08 &

R. Palmer MC Design’07

Parametric Ionization Cooling Channel (PIC)

Helical Cooling Channel

K. Yonehara LEMC’08

A. Afanasev LEMC’08 

R. Palmer MC Design’07 
K. Lee LEMC’08

Li Lens Cooling Channel
HTS Cooling Channel

Y. Alexahin MC Design’07FOFO Snake

Super Fernow

Y. Alexahin MCTF 5/29/08
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Emittance Evolution in Cooling Section

201402

New HCC

High Emit scenario
MCTF scenario

Low Emit scenario

Kinetic energy in 50 T channel R. Palmer MC Design’07

Matching channel is not included
Window material is not included

Can muon accelerate after 50 T channel w/o big loss?

All above channels works only one polarity

D. Neuffer LEMC’08



Bunch coalescing ring

C. Bhat LEMC’06
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Coalescing ring for both charges
mu+

mu+mu-

mu-
mu+ mu-

mu-

mu+

C. Bhat LEMC’08

mu+ mu-
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RLA

These numbers are based on the assumption 
the number of muons are same as HE scheme.

We need to re-estimate them. 

N. Solyak, S. Yakovlev LEMC’08



Muon Acceleration

S. Berg MC design meeting’07

A. Bogacz LEMC’08

D. Summers MC design meeting’07

ILC type acceleration

Fast ramping synchrotron accelerator (400 -> 750 GeV)
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Collider Ring
Dipole First Muon Collider Lattice

Y. Alexahin & E. Wendt LEMC’08
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MC Detector
MC Detector can be similar as ILC (or CLIC) Detector: Same physics!

Background, Radiation damage (A. Bross NFMCC’08)

S. Kahn LEMC’06 N. Mokhov MC physics & detector

Compare with LHC
Hadron BG: 3e-7 smaller
Instantaneous BG: 0.025 %
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ILC & CLIC Detector

M. Demarteau LEMC’08
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Radiation Hazards

C. Johnstone LEMC’08

K. Paul Muons, Inc DB

The depth is determined by the
number of muons per bunch
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Current activities
MERIT

MICE

High Pressurized Hydrogen Gas Filled RF test

201 & 805 MHz Evacuate RF test

6D Cooling experiments

Simulation study
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MERIT

K. McDonald, LEMC’08
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MICE

SciFi Spectrometer Calorimeter

4D cooling experiment

23

First beam event!
Test Cherenkov detector

T. Hart LEMC’08



201 & 805 MHz Evacuated RF Test
Be flat window

805 MHz cell

Det 8 Scintillator: 6 meters 
away from 805 MHz cell

D. Huang LEMC’08

201 MHz cell test



High Pressurized Gaseous 
Hydrogen Filled RF Cell Test

Gas breakdown

Surface breakdown

Need beam test
A. Tollestrup LEMC’08

Plasma 
formation



6D Cooling Experiments

K. Yonehara LEMC’08

R. Palmer LEMC’08

RFOFO test

MANX experiment



Collaboration list
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Conclusion

MC project becomes higher priority

Design study based on simulation

We have many good ideas

Very close to make real physics events!!
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