« Linac upgrade situation and goals

-annual operation and construction
senergy

-positron
« Energy upgrade
-modulator power increase
«developments of high-power klystrons
-If compression device
- high-power operation of acceleretor
.acceleration test with SLED
«Positron increase
location of the positron production target
- producing high-current single-bunch beams
«injector
- wake-field issues
-alignment
+beam position monitors
-acceleration tests
«expected positron intensity and injection time
« Operation of e+/e- beams
+ Schedule



Two main goals for KEKB-
1) Energy upgrade
electron: 2.5 GeV gt 8.0 GeV
positron: 2.5 GeV ----- > 3.5 GeV
2) Positron increase

2x 108 (/ 2-ns pulse)

------ > 4 x 109 (/ single bunch)
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Fig. 10 Schematic layout of the slow-positron beam line.
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Fig. 9 Layout of the reconstructed beam lines in the switchyard at the end of the 2.5-GeV Linac.
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1 ~ 5 sector —— : , Joint
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Building (Gun)

Building (ARC)

Table 9.4: The schedule of the injector upgrade program.
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For energy upgrading...

did not choose complete replace -
ment by higher-power rf sources

Instead
chose succesive improvement
from 30-MW to 50-MW system
using existing rf sources

4

small extension of the linac
2 pre-injectors + 46 regular units
------ > 1 pre-injector + 57 units
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Table 4-2-5-1 Parameters of the high power klystrons

Unit existing(PV3030)  PV3030A3  50MW

beam voltage kV 270 285(310) 315
beam current A 295 319(362) 370
beam power MW 80 91(112) 117
beam pulse width kv 3.5 5.5 5.5
repetition rate Q 50 50 50
f output power peak MW 33 40(50) 50
rf output power av. kW 3.3 8.0 10
rf pulse width LLs 2 4 4
efficiency %o 42 44 44
perveance HA/V3Z 2.1 2.1 2.1
overall length mm 1317 1317 <1400
number of cavity. 5 5 5

rf window single single single




RE Pulse Ccmpheﬁs'téu S)s'l'ew\ (SLED)

Q‘ Modulated 2856 MHz
U from Sub-Booster
l New Network

Electronic
Attenuator

i

Monitor
Signals

Mechanical
Phase Shifter

50-MW
Klystron

Upgraded
Modulator

+—{ Controller !

Communication
Loop

Klystron

Detuning Control
RF monitor

SLED

l

To Accelerator Guides

N



Porowelor choice j'-or SLED

Energy Multiplication Factor

Energy Multiplication factor

N
N

n
[N

=k
6]

i
()]
- —

Our SLED
............ S N T S
i L i ]

P
:Q(=150000
{Qp=100000
| Qp=70000

T T LR T O [N S

=i
D

2.01

2.00

i
©
[{e}

=
©
@

o
©
~

RF Pulse Width (us)

Speciﬁe
at Qo=100000

6
Coupling Coefficient 3

7 8



SLEP (final design )
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Table 4-2-1-2 SLED specification for KEKB linac

Resonant morde TEO15

Q (theoretical) 105000

Q (measured) 100000

Coupling (type) two-hole, side-wall
(8) 6.4

tuner

< 2kHz,step (manual)

detuner (type)

solenoid-drive, needle ( ¢ 2mm, stroke 168mm)

(separation)

>20MHz

gain-shift

0.1%./5kHz(0.1° ©)
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Aue\m Test
re,%uivtw\w"' for KEKB
| 7(6OHQV/W'E'

Table 1

Results of beam-acceleration tests with the SLED
RF power SLED  Energy gain  Field  Multiplication

(MW) (MeV)  (MV/m)
3843 OFF -~ 87+4  11.540.5

ON 644 217405  1.88+0.1
48+4  OFF 97+4  12.840.5

ON 17914 23.7+0.5 1.8540.1
RF pulse width = 3.5 ps. '
RF power was calculated from the measured energy gain.
Field is an averaged value.
Theoretical multiplication factor is 1.96.
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