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50T Solenoid Alternativ e

� Fiv e 50T plus one 60T Solenoids could pro vide the
�nal cooling for a m uon collider. See Stev e Kahn et al.,
http://accelconf.w eb.cern.c h/AccelConf/e06/Pre-Press/WEPLS108.p df

� � (400, 400, .9) ! � (25, 25, 80) Only 3� 6D cooling,
but lots of in verse emittance exc hange.
http://mice.iit.edu/m utac06/m utac06 palmer bunc hmergedcollider.p df

� 50T YBCO solenoids ! 18T Nb 3Sn/NbTi ring.
� � (400, 400, .9) ! � (150, 150, .5) 12� 6D cooling.
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900 RF Rotation

� � (150, 150, .5) ! � (150, .5, 150)

� Disp ersion in RF Ca vit y
S. Berg, ph ysics/0607278

� Crab Ca vit y
R. Palmer, Sno wmass 88, page 613

� Series of Tilted RF Ca vities.
Eac h tilted 100 to push the b eam to the righ t.
Alternately phased to giv e no net acceleration,

in the initial b eam direction.
No torque on the bunc h.
Bunc h just mak es a 900 righ t turn.

� L / nturns nbunches N2
�= bunch / � 2

?

L only dependson the beam area, NOT shape.

L (150, .5, 150) = 8� L (25, 25, 80) but...
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Accelerating a Wide Beam

� FFA Gs accept 10000 mm mr,

so 150 mm mr is OK.

� Transv erse Size =
p

�� ?

Tevatron � ? = 50 meters

Transv erse Size = ???

� Width/Thic kness = 300.

Width/Thic kness = 30 at BaBar

Is 300 stable?
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Tune Shift

� L / nturns nbunches N2
�= bunch / � 2

?

= nturns nbunches N2
�= bunch / (� ? � ? =
 )

= nturns (
 nbunches N�= bunch) (N �= bunch=�? ) (1=� ? )

= nturns (Pbeam) (� � tune shift ) (1=� ? )

� S. Y. Lee, \Accelerator Ph ysics," eq. 4.11.
� z� = N � r 0 � �

z / [2 � 
 � z (� x + � z )]
For the same transv erse area, wide ribb on beams
giv e twice the vertical tune shift of round beams.

� So, decrease N �= bunc h and
increase the num ber of bunc hes.
L (150, .5, 150) = 0.5� L (25, 25, 80)
for the same beam power.

5



Increasing Luminosit y by 8

� 8 70 million Palmer Buc k BaBar class Detectors
LEP had 4 detectors. PEP had 5 detectors.

� CCD inner trac king lik e SLD.
Read out CCDs between beam shots.
BL 2 trac king resolution with low B and large L.
Calorimeters outside beam halo at large r ??
MINOS style calorimeters.
No W ! JJ, Z ! JJ separation!
Try to minimize channel coun t, except CCDs.
Can CCDs be radiation hard enough ?

� 1� 1 Bunc hes allo ws 2 Detectors
2� 2 Bunc hes allo ws 4 Detectors
3� 3 Bunc hes allo ws 6 Detectors
4� 4 Bunc hes allo ws 8 Detectors

6



Increasing Luminosit y by 2

� 24T LHC Tripler Prop osal (T exas A&M)

� 20T Muon Collider open midplane ring option?
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Summary

� Can a bunc h be RF rotated 900?

� Are very wide ribb ons OK?

� Vertical tune shift (ribb on/round) = 2.

� But ribb ons may still allo w muon colliders
to operate, if 50T solenoids pro ve di�cult.

� More detectors and a higher �eld collider ring,
more than buy back the factor of 2 ribb on loss,
WITHOUT increasing o�site neutrino radiation.

� YBCO/BSCCO sup erconductors are imp ortan t
in all scenarios.
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