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PRISM Phase Rotation

*  Phase Rotation = decelerate particles

Electromagnetic wave is traveling, pushing, particles along writh it )
with high energy and accelerate particle with

low energy by high-field RF e P 4 Electromagnetic Wave
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of proton beam is needed to ensure

that high-energy particles come -V
leaatrly and |OW'energy one come Positively charged particles (J) close to the crest of the
e.

E-M wave experience the most force forward; thoze
closer to the center experience less of a force. The result
iz that the nartirles tend tn move tosether with the wave.



PRISM Beam Characteristics

 intensity : 101-10*u* /sec (@100TP)

 muon kinetic energy : 20 MeV (=68 Mevic)
— range = about 3 g

e kinetic energy spread : + 0.5-1.0 MeV
— = afew 100 mg range width

e beam repetition : about 100Hz
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e PRISM FFAG lattice
RF U
3

— kicker

— Geant3.21




e Tosca (by ) )
— D:Bz=-0.0717(r(m)/5)5 (T)
— F:Bz=+0.435(r(m)/5)5 (T)
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6 =0

. 68MeV/c+-20%
54.4, 61.2, 68.0, 74.8, 81.6MeV/c

— r:r(p)+-8cm

— ur: 0+-0.2 rad.
— z:0+-16cm

— uz: 0+-0.08 rad.

— m solenoid
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Sinusoidal RF

e RF

= +-37kV/gap=128kV/m
o A plp

= 68MeV/c+8%-6%

« A E/E

= 20MeV/c+12%-10%
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Saw tooth RF

e RF (54.4MeV/c

= +-50kV/gap=200kV/m
e A plp

= 68MeV/c+10%-2%
 AE/E

= 20MeV/c+20%-3%
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Saw tooth RF 2

e RF

= -70kV ,+50/gap

o A plp

= 68MeV/c+2%-2%
A E/E

= 20MeV/c+4%-5%
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Saw tooth RF 2-2

turns

RF power:

— 68MeV/c+-20%

+-50kV/gap = 200kV/m
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Saw tooth

e Saw tooth 200kV/m F
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ver. tune
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S Turn Acce tance (Regionl)

N S A R N T S PR P B T =

S5turn without RF

100particles with a diffes:

No. of lost particles . . .
initial phasg
\\ 3000
] '2430
1920
\1470
1080 400
Wv Ws0-100p
750 Oe60-80
480 O40-60 ;‘;300 . " = . -
[ ] -
270 20-40 E [ L] - [ -
Ho0-20 -
120 E 200 s s s s .
0 -
O O o © O O o o o b= Q [ [ ] [ ] [ ] [ ]
A < o WV 1n VW o — =
H N o ¢ v o © >
— = 100 . ] - . -
Wh (pi mm-mrad) : : : : :
L} - - L} -
0 T II L I. T Il T ' T 1
' 0 4000 6000 8000 10000 12000
Number of lost particles Wh(pi mm-mrad)

Surviving rat83%



Lone Acc

e

o

128turn

1004
501 g
= Y
3 E
] -
E 0 N
e
-501
-100]
T T T T T T

4400 4500 4600 4700 4800 4900 5000
r (mm)

Horizontal
More than 20, idpmrad

ep

=

40
200 4
Tiorf
B
01
-201 :'y:.'o
-4 01
T T T T T T T T T T 1
-100-80-60-40-20 0 20 40 60 80 100
Z (mm)
vertical

"3, 000mm -mrad



_(Region2)

,4:.‘&"'5

No. of lost particles

3000
2700
2400
1800pv
1500
1200
900
600 Ws0-100
0e60-80
O O 0O O 0O 0O 00 0o © OO0 oo o oo o o 00 m40-60
O O O O 0O O 00 0o © OO O o o O o o o o
- N Mm < 1N W >~ oo o0 O AN MY n oW~ 0 o0 O W20-40
" 4 4 4 4 4 4 4 4 d
H0-20

Wh (pi mm-mrad)




surviving rate (%)

Surviving rate

ek R

L fe T e A PR e e e e Aty ] m R O T T
A e R R R T R TR R

egion?2)

nm-mrad

nm-mrad

100 —®— vertical emittance 3000pi 1
—®— vertical emittance 2500pi T
95
90 " °
85
]
80
75
L]
70 | ' | ' | ' | ' | ' | '
100001200014000160001800020000

horizontal emittance (pi mm-mrad)

more tHoan 20, 80{Paer./ 3

,000p1i)



summary
BT SR ey

-"-‘MF' e gt 0

5turn acceptance also deptatsbtumes.

Large gap FFAG magnet'dusthributed’ coils
for PRISM phase rotator is feasible.

With the cabefatrbmnes selection,
surviving rate more than 90%
(H 10,000/V 3,00 prad.) is achieved.

How small packing factor can be achieved?

Orbit excursion becomes longer (about 1m)
@@than the original design (about 0.5m) .
@@Can FDF lattice reduce it?



Summary

 PoP FFAG demonstrated the fast accel eration.

o After afruitful success of PoP FFAG, A project to construct a
practical machine” 150 MeV FFAG” was started.

— The purpose of the project

* The method of the extraction in high repetition rate will be established.
Furthermore, we plan to develop the 3dimensional spot scan technique.

— Return Y oke Free magnet
* FFAG ring as muon phase rotator.

FFAG's catchphrases ...
“High reputation, High current and High efficiency”.
FFAG satisfies the condition for the versatile applications of the accelerator.
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