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MICROWAVE TUBES FOR LINEAR ACCELERATORS

Center frequency,
MHz

Output pulse power,
MW

Output average/CW

power, kW

Cathode voltage,
kV

Number of electron
beams

Focusing

CW Kklystron Pulsed klystrons

MI-470

1885

10

30

50

solenoid

KU-399

2450

25

10

18

permanent
magnets

KIU-40

991

4.7

70

65

solenoid

KIU-111

2450

50

KIU-147 KIU-147A

2450 2856
5 6
25 25
50 52

40

permanent magnets

KIU-168

2856

52
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LINEAR ACCELERATOR UELR-10-15 FOR STERILIZATION

Electron Beam Average Power, kW 1-15

Pulse Repetition Rate, Hz up to 400

Scan Length, mm 400 — 600

Scan Frequency, Hz 1-30

Klystron
KIU-147A

Modulator Solid State

Microwave Tube
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C-BAND HIGH POWER AMPLIFIER KLYSTRON

Main parameters

Frequency — 5712 MHz
Cathode voltage — 45 kV
Pulse cathode current— 150 A
Output pulse power — 3 MW
Quality factor — 300 - 1000;

Focusing — permanent magnets
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E— Analogs

VKL-8271 50.0 140 kV, 125A,
2.5 MW (2.4)
VKL-8301 50.0 130 kV, 160 A,
10.0 MW (3.5)
VKS-8262D 40.0 130 kV, 105 A,
5.5 MW (2.2)
VKC-8313 (5712 MHz) 35.0 120 kV, 79 A,
3 MW (1.9)
TH-1801 (L, MBK, 6 beam) 2016 40.0 (60.0) 120 kV, 132 A

10 MW (3.2)
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AX efficiency (60 — 70%)

MAGIC2-D Simulations of High Efficiency
Klystrons using the Core Oscillation Method
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Rodolphe Marchesin, Armel Beunas, Philippe Thouvenin, Karim Haj Khlifa, Quentin Vuillemin
Thales Electron Devices, 2 rue M.Dassault, F-78414 Vélizy-Villacoublay, France

rodolphe. marchesiniithalessrol

-COm

Comparison of 6 MW S-band pulsed BAC MBK
with the existing SBKs

Igor Guzilov', Oleg Maslennikov',Roman Egorov’, Tgor Syratchev’, Valeriy Kobets®, Anatoly Sumbaev*
1ISC “Vacuum device’s basic technologies”, Moscow, 117342, Vvedenskogo str.,3 k.1, Russian Federation,
*M.V. Lomonosov Moscow State University, Moscow, 119991, Leninskie Gory, Russian Federation,
3CERN, CH-1211, Geneva 23, Switzerland
ATINR, Moscow region, Dubna, Joliot-Curie, 6, Russian Federation
email: iag@bk.ru

Test of a BAC Klystron

R. Kowalezyk, A. Haase, E. Jongewaard, M. Kemp
and J. Neilson
SLAC National Accelerator Laboratory
Menlo Park, CA

A. Jensen
Leidos
Billerica, MA 6




Research and Production Enterprise «Toriy»

s ettine

‘Bunian wom. Pen= | 7.00000  [Br]
Pagnycnysa Rn-= 01000 fou]
Kansecreo mpvei = [0

7 T o Inl Hngreei Vo= (S5000 K)oy panon =2 0
— — - — Kmmmwrm‘ﬂ{—?l_ Tonayata crerson dw=|0.2500 [ou] -
; Mecuad b= 08500 Paye 140 pana Rir= {13400 foul el

i’: Pesonarop 1

| Inas(l) | AX 1=1,0000000

i i =
j Ro~ (800000 O]} He- [0.90000 feu)
1

Fo [T0X0000 | Re= [z80000 fol
[ L Qo= (20000000 | = [224000 o}
LA RsL- [0.00000 fou]
L= (000000 fou]
- [0:20000 foy
= [z24000 foil
k= (000000 fou]
HsR- (000000 fou]
[050000 o] | RiL= [1,10000 fou)
(020000 o | wi= [020000 fom)
020000 I | Re= 110000 loul
209000 [ | HiR= [020000 o]
[210000 [l | Rco- [0.20000 o

\ | M=,m.

VT o PP oo 1 T o

KLYS-5.63 (win)
Asrepar A B Munrom BB lleremoss, EI1fiymas, 1A Kowspor




“ Research and Production Enterprise «Toriy»

in\Tect_ne n_Thing

| | M| | Qs | W0 P O |

X Mapamerpet = E
fag b Hayanksas sacrora Fu- [0 Broias woms, P 700000 [Er]
=3 = =3 = | P Korcsnan sacrora Fo=|1.0020000 Pamyc nysa Rn= (01000 o]

: Cymmapsieai ok bo= (130,000 . Y | oo o = (30
s i Ua=(45000  [eBj ; p—— T 0
Homsecren Toses Hi- 21 Tonayna crern dw=|0.2600 [ou]©

it i i Macumaf M= {06500 Panye 140 pana Rir= W fou] ﬂ
4 d J d . ; U — _
160 El = i E] e

I@[I]I «AX i=1,0000000

Ro- 200000 (0] He= [0:90000 jou)
Fo= W Re= Mm
0o= [20000000 | Rw= [2:24000 kil
RsL [0.00000 [ou]
Hsl= |0.00000 [om}
HL- [0:20000 feuy
= [z24000 foil
k= (000000 fou]
HsR= [0,00000 o]
[050000 o] | RiL= [1,10000 fou)
= 020000 o] | HiL= 020000 fo
= [1.10000 foal
= 020000 fou]
Red- |0.00000 foul

KLYS-5.63 (win)
Asregar A B Mamrom BB Teremnosa, ET1 frymims, 74 Eowapos




“ Research and Production Enterprise «Toriy»

Modeling output/input cavity
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Electron gun
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Calculation electron gun

Electron gun Focusing system
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Calculation electron gun Calculation focusing system

Electron gun Focusing system
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Calculation electron gun Preliminary design Calculation focusing system

Electron gun Magnetic system
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Calculation electron gun 2D design Calculation focusing system

Electron gun Focusing system
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Calculation electron gun Calculation focusing system
3D design

Electron gun Multi-beam focusing system

Electron gun Focusing system
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Electron beam path analysis

17
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Electron beam path analysis Collector calculation

18
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Electron beam path analysis Collector calculation

3D calculate multi-beam system

CMELIEHIE IASHTPOHHOM NOTOKS MK Bxaae | | o7
B peBEpC. |
1 —0TEEpCTHE NPONETHOID KAHANA B
NOAKICHOM HAKOHEHHUKE,

2 — HOHTYP 2NEKTPOHHOND NOTOKA,

19



Research and Production Enterprise «Toriy»

20



Research and Production Enterprise «Toriy»

Calculation of thermal deformations in
electron gun
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Calculation of thermal deformations in Calculation of thermal deformations in
electron gun collector
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Calculation of thermal deformations in Calculation of thermal deformations in
electron gun collector
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Solid model

H= 325 mm

24
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First test
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Analytical model

induced current
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Results
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Effect of external electrical circuits
—

28
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uitimization of the output cavity

‘

« MBK principle and technology are the
ones of a conventional klystron .

+ For the same RF power and comparable
efficiency , the beam voltage is half of the

klystron one .

* Pulsed MBK is able to operate in working

000 areas ( RF peak power + RF pulse duration
; + Efficiency ) not accessible to the
0307 conventional klystron .
1.00
] * In CW operation the expected advantage
150 — . . i
g ] lies in the reduced voltage .
-2.00]
'm_f THALES ELECTRON A
-3.00—2
P . 29
0.00 20.00 40.00 60.00 80.00 100.00 120.00

Distance [mm]
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mization of the output cavity
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Conclusion

KILYSTRON KIU-271

Frequency — 5712 MHz

Cathode voltage — 45 kV

Pulse cathode current— 150 A

Output pulse power — 3,2 MW

Quality factor — 300 - 1000;
Focusing — permanent magnets

Length - 478 mm

31
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Conclusion

KLYSTRON KIU-273

Frequency — 5712 MHz
Cathode voltage — 45 kV

Pulse cathode current— 150 A

Output pulse power — 3,4 MW (+200 kW)
Quality factor — 300 - 1000;
Focusing — permanent magnets

Length - 548 mm (+70 mm)

33
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Thank You!

Since 1959

JSC “RPC “Toriy” ICLAR-
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