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DARESBURY

ASTeC

 All new UK accelerator projects go through
ASTeC
 Still supporting the SRS and Diamond

e Linked intothe TESLA collaboration
— Beam delivery system for linear colliders

— Damping rings
e EU cavity — Ernst
e FEL program at ELLETRA

e Main project isthe AGLSELRP
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DARESBURY

Structure of ASTeC

* Accelerator Physics (8)

* Vacuum science (5)

 |nsertion devices and Magnets (7)
 RF and Beam Diagnostics (13)
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4 The RF Group €/CCLRC
DARESBURY =
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DARESBURY

4GLS

\\

o 4AGLSisauniquely flexible source of ultra-high brightness
continuous and pulsed radiation

e |IRto XUV parts of the spectrum.

« Combining ERL (energy recovery linac) and FEL (free
electron laser) technology.

 ERL enablesvery high brightness short pulse radiation

 FEL technology allows very short, ultra-high brightness
pulses from IR-, VUV- and XUV-FELs
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4GL S &
DARESBURY = CCLRC
Photoinjectors
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e Machine
size 220M
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DARESBURY

Dates for 4GLS

Q"

e 2005/6 Design study complete
e Project to be implemented by 2008/9
e Beam 2007

* Project to be realised within a budget of
£113 million, running cost £9.1 m
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7 KL The Energy Recovery Linac
i@l oARESBURY Prototype

—
=

* To bebuilt over the next 3 years

e AIms. To enable the development of core skills
and to gain ‘hands on’ experience to meet the
4GL S challenge.

high current, high brightness photoinjectors
superconducting linac technology

FEL and spontaneous source operation together
coherent synchrotron radiation
 synchronisation of photon sources

* Produce adetailed design for 4GL S
* Will not be auser facility-would be nice !
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DARESBURY ERLP parameters =
Injector Energy ~ 5 MeV
Beam energv ~ 50 MeV
Linac RE Frequency 1.3 GHz
Linac Repetition Rate | ~ 10 Hz
Bunch charge ~ 80 pC
Bunch length ~ 0.5 ps (at FEL)
Energy spread ~ 0.2% (at FEL)
OfH-Crest Phase 9 depgrees
Required Hsxg (.257 m
Required RF Voltage | 45.56 MV
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DARESBURY ERLP design = CCLRC
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— Moderate beam energy, 35~50 MeV

— Moderate beam current <1mA

— Reasonably short bunch length ~0.5ps

— EXxpected return energy spread >2%

— Machine energy limited by radiation shielding of existing building
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The ERLP

\\

Work progressing in all areas of the ERLP design
— Photo injector gun
— Gun High Voltage 500kV DC supply
— Laser System
— Booster cavity
— RF Power Systems
— Superconducting Linac
— Cryogenic Systems
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it Photo-injector gun =
A "« Based Heavily on JLAB
! ERL Injector
o Eiva . JLAB ‘M.O.U. in place
B Cﬂvz . AI_I inter_esti_ng parts are
\@‘3@ being built in house
S 5 e 500kV DC photo-cathode

______ _EndAH gun
______ ke, N i
o ARER T ROl ﬁ » GaAs Cathode choice
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4GLS %CCLRC

At e The Photo-injector gun

CENTER LINE
8 WaY CROSS mf jme 3y END OF WAREWAT-
TEM 1 ITEM3 & & 16 ROTATED
) DEGREES QUT OF POSITION FACE OF GALLLM
FOR ORAWNG PRESENTATION ARSENDE WAFER
= ®/ @ ©®
(18 t
I
I
FACE OF ANDDE

R R,
-
L _'V-/. ol

FUN HODE
BAKEQUT MOIDELT,

Andrew Moss ESL S-RF Conference 16t — 17th October 2003



i 4

DARESEUSY The Gun and SF6 enclosure =

1} 8X
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DARESBURY

Gun power supply

!E&k‘xl

e Commercial 500kV
8mA DC Power
Supply

e Contract placed with
Glassman Europe.

e Power supply and gun
e enveloped by 0.8Bar
7/ SF6environment

|
CUSCONNEDT FLANGES FOR I'I
SF-6 Teek ROLL-BACK !
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© —— Gun HT stack and SF6 enclosure = CCLRC
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DARESBURY L aser system =
Phase Mirror
stabilised Phase-locked control signal
fibre loop electronics >

|
gRF sensor I
|
I
Electrons '
to Linac :
|
Electron gun Booster :
__,’ |
(. :
Fr n Laser Beam
L eql_Je_ cy - asfe_ = _eg = ( Lgser
multiplier amplifier conditioning oscillator
Controlled environment G Hirg

Andrew Moss
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oaresesury  Photoinjector Laser Parameters =

« Wavelength: 1.05um, multiplied to 0.53um/0.26um
e Pulse energy: 40nJ on target

e Pulseduration: 10ps FWHM

* Pulse Repetition rate: 160M Hz

e Macropulse duration: 100us

e Duty cycle: upto 0.2%

e Timing jitter: <1ps

o Spatial profile: circular (top hat) on photocathode

Andrew Moss ESLS-RF Conference 16t — 17th October 2003



Pl 4

i i Booster cavity =

| _ * Superconducting
i J multi-cell cavity,

1_ G boosts beam energy to
\m‘_h Cﬂvi’ri}‘ 5M eV

% e 1.3 GHz Freq.
- - » Useof Cornell design
g [ﬂ -g;Eﬁ . ‘5’%&_ ﬁ e DLtO deS|gn 200KW
coupler
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Booster cavity

DARESBURY
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DARESBURY Booster Cryogenics

e 25W dynamic load

e 6W static load

o 2k

e 100W shield at 80 K

e Combined with Linac Cyro system
e Cryostat not know at thistime
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DARESBURY

200KW 1.3GHz coupler % CCLRC
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DARESBURY Cavity power coupler </ CCLRC

\

o Joewill provide more info
on this

* Need 32kw for ELRP
operation

« Combine 2 16KW IOTs

o Split to enter cavity

o 2 couplersto prevent

Combiner

1.3GHz beam kick + preserve
phase relationship
TS |TTT e E2V will produce 1OT for
test soon

aMels
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DARESBURY

Roller Regulator

11kV Supply

11kV VCB

Transformer

Andrew Moss

Rectifier

—
RF power supply =
| Crowbar
- | Trigger
24uF | i
Smoothing
Capacitors
Crowbar / “““ '
2R2 Klystron
Cathode
- 52kV
8R 20R

Smoothing Choke
2 Henry

ESLS-RF Conference 16" — 17t October 2003




4 RF system & cc

DARESBURY

r—————_—_————— == —_——— = ekl =

| | |

| Master | |

| Oscillator i |

| 1.3GHz | |

' v
| ] ; Y
Phase and I Phase and
Pulse Timing & Phase and Amplitude : Amplitude |
Synchronisation Amplitude  leg— Regulation ; Regulation :
Regulation b=

+ |

FreAmp PreAmp v PreAmp

10T N\ oot /
12KNY 112?’-’.‘9‘1&"
NS
W
Combiner
1.3GHz 1.3GHz
madul
2 call CI‘}"O adule
DCGunpeee e s == EDDSItEF L E L X TESLA Cavity TESLA Cavity ---."‘
Cavity
— 500KeV — Sh el 25MeaV

Andrew Moss ESLS-RF Conference 16t — 17th October 2003



i 4

DARESBURY

RF System Timing <

* Pulsed RF synchronised to laser system
e Pulselength ImSat 20 Hz

* Possibletrial of CW RF

e pStimescales

A major task !

« CLF at RAL developing laser systems
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(s 4 SCRF Linac module

DARESBURY

&‘é

e ELBE-TESLA

e Number of cryo
modul es depends
on individual cost

« Commercialy
avalable...” Accel’

- o Tender for module
going out shortly
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DARESBURY Rosendorf Module % CCLRC
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DARESBURY

SCRF Linac =
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4 Cryogenic system

DARESBURY CCLRC
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DARESBURY

N A

Compressor
Room

F

Andrew Moss

500 Mi

KLYSTE -

ACCESS
Di?ﬁ

3300

Cryogenic system
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Choice of Helium
production method

4K and sub-cooling
2K system

Make 4K liquid for
24 hrs

Pump to 2K

Run for 5
hours/day



A i Refrigeration 4k to 2k 2
PN
W Gas m
Heater W o
Hos i recovery
““““““““““““ @— —»
Pump
Flol

————— e — —
———————————

A

Liquid heliurm supply in
dewwars from a standard
liquefier or bullk supply

[——--

Superconducting RF Cawity
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A i Cryogenic Design Criteria =

o Static Load = 6 Watts (24 hours/day)

e Dynamic Load = 90 Watts (4 hours/day, 5
days/week)

e Temperature=1.8- 2.1k
 LHeflow = 7000 L/week
e Duration of Experiment = 46 Week
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Cryogenic Solution

\\

 \We need a TCF20 200W fridge
* Running closeto itslimit
* Pulsed operation

» Tender specification has been released
10/03
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DARESEUSY Injector Timescales

e Decide cathode material

e Decidelaser A

* Booster designed

e |Laser commissioned

e 1st electrons from gun

e Booster commissioned

o 1st electrons from booster

Andrew Moss ESLS-RF Conference 16t — 17th October 2003
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Linac Timescales

* Frequency decided 17/07/03
e Cryo-module decided 01/09/03

* Cryogenic system ordered 02/01/04
* RF power source ordered 02/01/04
e Cryo-module Commissioned 31/05/05
» 1st electrons accelerated 01/08/05
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DARESBURY ERLP Conclusions =

Work is now progressing in several technical areas.

Gun will be based on JLAB gun. MOU means DL
nas access to all JLAB gun drawings, and expertise.

Production of components will be mainly madein
nouse. Specialist components/services sourced from
JLAB.

500kV power supply will be delivered 1 December
Decisions on Linac type needed soon!

Tender for cryo system out !

Very aggressive project, that hasto work !
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