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. This question was raised already in the 2nd European

RF meeting in Lund 1999. We presented the idea to

shift over from our 500 MHz RF system to a 100 MHz

system for the MAX -Illight source .

.
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c:> We would gain

T ouschek lifetime .

by
..
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.It is seen that at normaloperation (with our higher

harmonic cavities) the machine give us

I x r ~ 4200mAh pretty constant over a storage period

(24 hours) of MAX-II. Thus, at 200 mA we have a

total lifetime of 21 h, and our measurements point at
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.Moreover, the MAX -II ring today houses two SC

wigglers, which are both taken into regular operation

since September. Each one increases the electron

energy loss by 20 ke V / turn, when fully excited. This

calls for an even higher cavity voltage, to restore some

loss of bucket height.

Power costs! !
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q lnstead of increasing the cavity voltage we

could simply decrease the harmonic number

h !!!!!!!!!!!!!
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RF=100 MHz 11

h=30 L\E

E
=3%=>

Three of these cavities will provide the needed voltage,

and

We will use one radio transmitter (ITELCO; eff~60% )

for each cavity ,

~ modular system; operable even ir one station

rails
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How about the T ouschek lifetime, when the number

electrons per bunch is increasing with a factor of 5?

c:> T ouschek lifetime of 50 to 60 h at 200 mA,

(5% coupling, as it is now).
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m ce = ~ -

, s 21I:T2 E

MHz system, the shunt impedance demand to ensure

Robinson stability , becomes quite relaxed.

= 8kHz

With such a cavity the bunches should be elongated

roughly a factor ofthree.

c> Touschek liretime orabove 150 h at 200 mA,

matching the gas liretime.
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present

MAX-II

future

Main RF

Frequency [MHz ]

Harmonic nurober

499.780

150

3

99.956

30

3

3

0.41,
I 1.5

I 9.6

i 19000

~~~! 21 (29)

I 35 (50)

90

93 135

3.0

8

1.7

No ofcavitv cells
No oftransmitters
Ce}} radius r rn 1

Tot length of cavities rm 1

Tot Rshunt (=V*V /P) [M.0.]

Q-value .

ThtYoltage rkVl
Cu losses (k W]
Beam DOwer @ 250rnA (k Wl

Available power rkwl
Net DOWer fkWl

Blicket height r%l

Landall

Freauency rMHz 1 499.780
No of cavities

Tot Rshunt C=V*V/P) [MO]

Q-value

~~ses @ opt tuning rk wl

3.4

24000

0.23

1.1

20

40000

600 (700)

18(25)

35 (50)

75

106 (150)

1.7

20

0.66

system

1499.340

4

8

16000

5

1.9

8

bi1~ 1
Double RF bunch len~th rcm 1 5.3

38Touschek lifetime fAhl
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Maiß RF s stern

Fre

Harmonic nurnber

99.956
I 12

No of cavity cells II

No oftransmitters
Cell radius r rn 1 0.41

Tot length of cavity [m]

Rshunt (=V*V /P) [M.Q]

Q-value

,-,~J

Cu losses [k W]

Beam power @ 500mA [kW]

Available power [kW]

Net power [kW]

B!!cket height [% ]

Synchrotron frequency [kHz ]

Rms bunch length [ cm ]

Landau cavity system

0.5
3.2

t-l2QQQ200
12.5
6.5
30

32

2.0

36
2.8

FreQuency rMHz 1 499.780
No of cavities

3.4.shunt (=v*v IP) [M.0.]

Q-value
,

~ "-"'.',--- L~

pouble RF bunch Iength [ cm]

Tou~chek Iifeti!!!~ @ 10% coup r Ahl

24000

0.5

6.7
4.5



Francis Perez
Q s.f. = 20500Q meas = 19000   (92%)R shunt = 3.2 MOhm

Francis Perez
 

Francis Perez
375 mm

Francis Perez
350 mm

Francis Perez
35 mm

Francis Perez
375 mm























Francis Perez
110 mm

Francis Perez
 

Francis Perez
Q s.f = 25200Q meas = 23800  (94%)R shunt = 3.4 MOhm
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.Both for MAX -II and MAX -III it is favourable to

choose a 100 MHz instead of a 500 MHz active

system, to reach a large RF acceptance without too

large power consumption.

.

.

The same RF system is also attractive for a high-

brilliance 3 GeV ring like MAX IV (see EPAC 2002).

.

Shirt ofRF in MAX-II: Easter ( or Summer) 2004.

Commissioning ofMAX-III: End of2004.

Commissioning of MAX -IV: A little later




