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Accelerating Waveguides



Interior Views of the Damped and Detuned Structure (DDS)

Structure Cell (1 of 206)

Windows

Damping
Manifold
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Fundamental Mode

Drift Tube Input Coupler




Damped Detuned 1.8m X-band Accelerating Structure
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Klystrons



KLYSTRONS
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Y ) C-band R&D
C-band Klystron Development
TOSHIBA E3746 No 2

| 4 ™ 53 MW 2 5 ysec

‘-‘._ /
| /

| )

\ /

Y —

Ne——3ea kv |

Tusdw | ﬁ%

+

g
|
§
i)
i
E
i
i
&
[

PR LTS 5 )

my

S— 53 MW, 2.5 usec

i

\

o C TN S R e e o e P T P
¥
B
i

53 MW, 2.5 usec, 50 pps, 44%




L i .
_-f_..l’_._‘ ...1‘

h_y




VLEPP gridded klystron with PPM focusing.
Achieved parameters :
Frequency = 14 GH: RF power =60 | 50 MW
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Modulators



® ¢ C-band R&D

C-band Smart Modulator No. ]

Charging voltage of EMI-303

Thyratron switch roise
4 ~5 MHz

Peak power output: 111 MW e AT
Average power output: 39 kW i‘-
_ N g3 KV, 4600 A
Charging voltage: 47 kV
Flat top pulse width: 2.5 pusec PFN output voltage




INDUCTION MODULATOR :
SUM MANY LOW VOLTAGE SOURCES INDUCTIVELY

INDUCTION CIRCUIT (1 OF N)

i
MetGlass ect
AV = Vi /' N H Power

Isolated Gate Bipc

Rated: 3.3 kV @

Tested: 2.0 kV @ 1

Future: 5.0 kv @ 2

< 1I0CM ——————7p Driver Circuit



RF Pulse Compression (SLED II)

Resonant Delay Lines

Klystron

Power (MW)

3db Hybrid ]

- Accelerator

XL-4 Klystron and SLED II Output Power

|

1 L L r I

200 |

150 -

100 -

KLYSTRON OUTPUT

SLED Il OUTPUT ;
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Multi-Mode
DLDS 75 MW Klystrons \ /N /N/ N/ N/ N/

1.5 us Pulses

~ Single Mode Extractor

[ e T e

1 ] 1 1 I
1 il 11

_— = = =] 11 11 ] — — — e

Versnon Usmg 50 MW Klystrons (2.4 us Pulses) \/ \/ \V4 \I/ NV \/ \V
3/2 Longer 2/3 Peak Power == X




Damping Rings
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;I-.54 Ge\) bampi’rid ring

1.54GeV S-band LINAC




Accelerator Test Facility (KEK)

Bunch comprassor Water cooling & Air condition facility
N Wiggler magnet
4 N |
| ' |
le N !
! < 53.4m = ,
i f"’ 'T'" =
Polarized elactron source ‘g / F:_ : c v £
Water cooling & Air condition facility Q y 15 . "Magnet power suppry D <
! o
| RFun T Moo L 1= 154 GeV Damping ring ©
i , i
Ktystron ' ' ] "\ . ' 714M§55F source
wontrol room c T o. 6.t c: g g,,n 0.0 o N, 5 =
— F . h Q] i""l ilslnlalii | —
s l: Q ~ J
1 i s I ‘ T ng T lo N 1 O | :‘ b;r 04 59 “"t 1t = ; v
;.w.,”.ll ot R "2( R 420580 R .3 "~-.I_Itril'1‘u R S 00 S TN ST .. N '
T | 1 54Ge'vr s bandﬂL’INAC ] |
E|l — : - cavi Wiggler magnet  Positron source
© E | Choke mode damped structure (RAD) Dampad cavity ggler mag
=N I 1
| i
i |
|
OC power supply for modulatos
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beam energy
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]
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Next Linear Collider Test Accelerator
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Delay Lines Modulator Accelerator
Structure

goal achieved

lactive length 12 9 ___|m

loaded gradient 57 (NLC) a0 | | ™MV/m

beam current | | 0.6 G.3 | A

En. Spread (90 bunches) | 0.1% rms 0.3% peal

| Klystron power 50 (75) >50 @1.5us, 75 @1.2us MW

§LE_II RF compr. x4 <4 |

ppm klystron 50 (75) 50 @ Jus, N=55% MW




Test Set-ups



Experimental Test at FFTB

o
PR - .

KEK-Kawasaki
il 8

COMPTOMN SIGMAL (photong peer pulse) =

.c._lg .|:r4 IE
VERTICAL BEAM POEITION (microns)




Nanometer Beam Size Measurement
Spot-size Monitor based on Laser Interferometnr

Interferometer

. Compton Scattered
YAG - Laser -ray flux -ray Detector
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T
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Electron
Beam
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Steering Magnet
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He gas return pipd

module length 12.2 m

quadrupsle package




TESLA TEST FACILITY (HALL 3)

125 m

—  Cavity Treatment and Assembly
——— Cavity Testing (RF System / He Plant)

TTF Linac speslynedi
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Maximum gradients reached in 9-cell cavities
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TTF Linac operation:

May 1997: 1* module, g=16 MV/m, full beam
current (8mA)/low bunch charge
High Q HOM detected = S. Fartoukh MOP110

Dec.98- March 99: 2" module, g=18.5 MV/m (beam),

20.8 MV/m'(RF meas.), RF- -gun injector, high Qy/low
emittance

t Qe = 13:90™ (cryo Loss HMeas.)



34.5 km

< -
_ 13.75 km £ 7 km o 13.75 km N
e~ g oy o |
FROM MAIN BEAM X
-9 GeV/ - .
GENERATION COMPLEX ‘ 151 bunches of 4 10 2es - LLLLL L1
/ 20 cm between bunches |
e A
//' e et
e MAIN LINAC (30 GHz -150 MV/m) FINAL FINAL et MAIN LINAC
FOCUS . FOCUS
\_m Detectors
] 1] v t I T
Lillily yiilig », LASER 'H' 4 I
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/
DRIVE BEAM DECELERATOR ~ 400 MW/m o
687.5 m RF power at 30 GHz BUNCH COMPRESSION
1375 m 43 m 2em
INJECTOR  DRIVE BEAM ACCELERATOR 43 m < S| Between bunchas
937 MHz - 1.16 GeV - 3.8 MV/m A COMBINER
- RINGS T EERLY
DELAY e, 92 ps
20 drive beams of 2784 bunches at 1.16 GeV
_ 196 modulators / klystrons ' Charge 37.5 uC / beam - Energy 43.5kJ / beam
R 5 Pﬂ!r_ Al ¥ R T | T
H’ st o] 0 e B6& m 4% m 32 cm |
IIL s it | i e LRy between bunches
: e 3 " R SR R T \pp f \
iFrl {.- e }'I
S i 3;_—7 ¥y,  Meancurent82 A | 92 ps :
= . i/ =5/ 64 cm between bunches 320 trains of 174 bunches at 1.16 GeV .
92 us | Total energy 870 kJ

35630 bunche s up to 17.5 nC/bunch at 50 Me'V
Total charge 750 |.r.E:

OVERALL LAYOUT OF THE CLIC COMPLEX AT 3 TeV C.M.
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Schematic Layout of CLIC Test Facility

(1995)
Laser
rf gun Y Buneh
SGH=z Compressor
Booster . NAS Triplet
b - o) | T b/ N
70 MeV/rr;
bt 13 MeV/c
-<
TRS : 30GH=z CLIC structure NAS : 3GHz Accelerating section

used as transfer structure

CAS : 30GHz CLIC structure
used as accelerating structure




