


Small Input
Signal

Amplification Stage

o~

Gain (A) =

Output
In put

IELI'I

Larger Output
Signal




Solid-state
amplifier

Frequency: 352 MHz =

Output power: 180 kW

726 x315 modules in 4 towers:: i |8
2 x Si LDMOS transistors per modu [} . '




o e T o e o o B, e 0

,EFI..% T T

i T . T s, B o o s s S o e e !_..s_..!u_.

#1...%&&%& o

e o A R R L. S g e .




(. N
O-type (ordinary (-M-tjrpe {magnetic\
type) device type) devices

: TWT TWT-M (Travelling
Travelling
(Travelling wave tubes - magnetic), Gvro-TWT
wave tubes) Amplitrons

Klystrons, IOT

(Inductive output Magnetrons Gyroklystrons

tubes)
=

B Crossed-Field

——
el R



INTRODUCTION (MICROWAVE VACUUM TUBE )
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INTRODUCTION (KLYSTRON)
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KLYSTRON
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KLYSTRON
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How dose klystron work?
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How dose klystron work?

Plottype Energy

sample { 2/5M1)
Time L._@81e+881 ns
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How dose klystron work?

A X e R

W oM = A X A s
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History of Klystron:
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KLYSTRON (AREAS OF KLYSTRON’S APPLICATION)

Klystrons required: 1176

1 588 klystrons, 20 MW, 148 ps

Drive beam complex
drive beam accelerator .
2.4 GeV, 1.0 GHz drive beam accelerator

2.5 km
delay loop b- CR2 * delay loop 73 m

& 140 m
decelerators, 25 sectors @ @ @95m  decelerators, each 878 m

N N -

BC2
\\\\ 3.1km /;/
A e~ main linac, 12 GHz, 72/100 MV/m P ' e* main linac, 22 km

TA radius 300 m

3\ [

\/ Main linac length 50.1 km

booster linac

28610 9 GeV Main beam cumplex

combiner ring
turnaround

damping ring
predamping ring
bunch compressor
beam delivery system
interaction point e~ injector et injector
dump 2.86 GeV




Klystron:

71=0.85-0.2xP
P=1/V'?
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MULTI-BEAM KLYSTRON
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MULTI-BEAM KLYSTRON
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Features of Multi-Beam Kl
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Comparison between single and multiple beam Klystron:

Parameters Single beam Multi-beam
klystron klystron

Efficiency
Peak power
Stability
Bandwidth
Lifetime
Size
Cooling

Structure complex

High voltage

Lower
Lower
Lower
Lower
Lower
Bigger
Higher
Lower
Higher

Higher
Higher
Higher
Higher
Higher
Smaller
Lower
Higher

Lower
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One of the main difference between single and multiple klystron 1s cavities:

TMyqo cavity I'M,,10 CcaVity

HOMs Modes

Z

Longer length of circuit

Dominant Mode

Higher R/Q

Shorter length of circuit

TMyq9 Coaxial cavity BT M,,,1, Coaxial cavity
- -

Higher induced voltage | Lower induced voltage

—
ﬂ

Smaller structure

Bigger structure

Higher power Lower power



Dominant mode of coaxial cavity selected for the following reasons :

Higher R/Q Placement
ioher bandwidth of beamlet
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Cavity design:

klystron

Frequency 2998.55 MHz
Peak power 7.5 MW
High voltage 55 kV

Number of beam 40

Pulse width 5 us

Repetition rate 300 Hz
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Placement of power extraction slot in the inner wall of the cavity to

maintain field symmetry

Compenent Abs
Frequency 2908.91 MHz
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Results (Cavity and coupler design with bandwidth 10 MHz):
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Results (Cavity and coupler design with bandwidth 10 MHz):

Created using dB(\_uf,f —m)
SIMULIA CST Studio Suite® 156 *
5 — |

Mode 1 E-Field

Orientation Outside
onent Abs

2998.91 MHz
e

33017
Maximum (Plot) 155998 dB{V/m)
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