
463 
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,4batract 
DELTA is a test facility for development of accelerator components and 

varioue FEL, devices operating from visible to XUV regimes. The maximum 

electron energy in 1.5 CeV. The subjecta to be investigated with DELTA 

e.re improvement of accelerator beam quality by developing mode-damped 

cavities, monitors, and undulator devicca 

The preetRPnt status of the sccclcrators (racetrack rnirrotron, bocster 

synchrotron and &rage ring) and the first FEI, experiment are described 

and the time schedule is given 111 

Introdurtion 

The Dortmund Et,cctron Trst Accelsntor facility IIElIl?A is funded 
Binrr: Novrrnher 19A9 It ronnint.n of R 100 MrV rarrlrark mirrotron, 8 full- 

cnerpyy boo&r synchrotron (n&o) and r~ntorage rinp: (Sn-DELTA) with 
an energy variable from 500 Mel’ to E,,,,, = 1 5 OPV (Fig 1). 

The storage ring in in “third generalion light FWICF”. 1tR ernittance iR 

wwinhle from c(lf:eV) = 1 IO-p to IO-’ rd. rn (unrnuplrd) by chang- 
ing the optica The cirrumf~rcnrc ira 115 2 m Twn arc8 with triplrt-ccl1 

structure WC neparatrd by two 20 m diepereion-free &night nectione for 
experimentd inP&ionn. VnriouR FEL’n wth axvrlrngth from the vinihle to 
the XI!V regime c&n hr +.rd therr AII nn PxpPrirnrnt Furthermore, inv-8. 

tigatinnR of mode-dnmped cavities. monitor drvrlopmrnt, and beam-quality 

improvement by feedback nytitems and aprcinl nccr!nrator components ore 

planned. 

HoTJo iA d44nPd “r( n ramped ntoragr ring with FODO lattice. Special 

prol+nnr;, hke acrumulxtion of high current and ion effects at low ensrgiea 

(5 20 McV), will be invpntigxted. 

Thy raretrack mirrr>t,ron with n 5 MeV it:jrr In: iR pulnrri with a rrpeti. 

tion rate of 100 Il.7 II.8 nlltl’“t energy ifl ntepwinr: variahlr between 20 MeV 

and 100 Mel/ (m~x~mnm) hy a extractmn mRgn+-t which can he mounted 

at diffrrent return paths. 

Wpidnt our own expwimentd program, I)RI,TA should RC~W RR a test 

facility for pxtrrnal groupn wing the stor;tgc rinp; for &&term single-user 

expcrimenta utilizing very Rp&G beam quditirs. 

Fig. 1: The DELTA /ncdtty 

The Storaye Rinrr SR-DELTA 
The lattice of SR.-DELTA hnn a fourfold aymetry The two long, 

etr+ht nectione .sre uecI1 for experiments, wherrm, the RTCCI with a triplet- 

cell magnet ntructura remain untouched. Fig 2 showe the optical functiona 

for operation of in optird klystron (FELTICITA I) isstdled in one of the 

experimentd sectiona. The va&uR optira gunrsntee zero dispemion in the 

straight Recliona [Z] 

A liat of machme parsmktrrn is given in ‘Pat). I To compenate the 

naturd chromaticity 2-4 familia of Rep&rate aextupole ma&n&a %re fixed 

at the yoke of the quadrupoles (Fig. 7). With correction to [ = +l the 

horizontal dynamic aperture ie CT, = 37.5 standard devistions at 1.6 CcV. 

The ~celerating frequenc.y ia 500 Mffz. For the startup pllwe cone-cell 
IIOILIS-!ype cavity i.5 foreseen. 
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Fig. 2: The opficalfmcf~ons o[ SR.DELTA p o erafing with the oplicof Cly~ 
fron (one halj oj the r-q) 
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~a[,. 1: ~aramctcr~ of SR-DELTA (opticaf.tfyslron operation) and DoDo 
for 1.5 GeV. 

The Booster Svnchrotron BoDo 
DoDo, the booster synchrotron, ia designed M L ramped atorkge ring, 

to allow experiment8 on low energy injection and accumulation (from 20 to 
100 MeV) r& invest,igation of ion effects, respectively. The energy varies 

horn 100 MeV (2b MeV) to 1.5 GeV. At L Rrst stare UoDo is ooetated 

with L repetition rate of l/5 Hz M preaccelerator f& SR-DELTA. At a 

later time thin will be raised to 3/2 Hz 131. 

The lattice has a fourfold symetry lo; &bich the same ma@eb are usea 

(yt for SR-DELTA. The optical functions are shown in Fig. 3 and the 

parameters are Ii&d in Tab. 1. At 1.5 CeV BoDo has an emittsnca of 

t = 3 8. IO-’ rod. m (rnmupled) Rnrmtno of tho wrnk nextupole ntmngth 

ncccsanry for cnrrccting the chromaticity (mm.. = 1.4 l/m’) sextupolw 

are integrd,ed in the quadrupolea by additiond wile. Using the same vlyi 

ulnn rhamher RR for SR-DELTA the dynamic apettup of BODO ia 14.7 

ntandnrd devintionR at 1.6 CeV. The RF aystcm (Fig. 9) ia the n&me M 

used for SR-DELTA but the accelerating structure is a 3.cell DESY-type 
avity. 
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Fig. 3: The optical funcfionr of the bootler synchrolron floDo (onr ha(l OJ 

the mq). 

Il~~‘t_&r&ack Microtmn 
For preacceleratirg to sn energy of E,,, = 100 MeV a racetrack mi- 

crotron with an injector LINAC section of 5 MeV in fnreneen. It hw 19 

pardrl return paths eqtarated by 3 1R cm The energy gain ia 5 MPV 

per revolution hy rlrring of 3 C:lfz accelerating strurtuw The layout of the 

machine is shown in Fig. 4, the parsmrtcrn are listed in Tab 2. 
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Fig. 4: Layout of the rocetrac m~crofron. 
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Ikb. 2: Poramete-s of the racetr-ack mtcrotro,, 

Control Svstem 
One goal of DELTA is the integration of n.n expert aystem into the 

control system to simplify machine handling However, for first operation 

a modular mntrol system will be avdlable (Fig 5). The level of display, 

shown in the upper line of Fig. 5, allows astatue control of the machine8 md 

enablee the operator to quickly change the various rnnchine pa.rameters. For 

thcw ~IIII~OASR OSF’-MO’I’IV and Interview [4] ia uwd. The level of control 

repre6enc.6 L datahe containing dl informstions of the machines. For the 

procc~s level VME crntea we wed 1 o conttnl all drvicrs of the field level 
vi& ARCNET or BITI1fJS. The three levele shown 9*t the top of Fig. 5 are 

rannerted by an ETlIERNF,T hurl ny&em 
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Fig. 6: BIoct dlaqram of the DELTA control system 

Monitors at DELTA 

I 

For the necessary control during operation the beam parameters are 

perma.nent!y measured by various monitors For this tim, beam position 

(RPM) and intenaity monitors are implemented, u well M pick-up elek. 

trodea for determining bet&on tunes and synchmtron frequency. The 

IlPM’e are of the 4-button pick-up type (Fig. 6) with a relative reaolu- 
tion of 10 pm and an absolute accuracy of better than 150 i&m rms tfy an 

eleclronic circuit (block diagram in Fig. 6) the eignale of the four buttons 

are amplified seq~~ently bllt only the 500 Mif I component is used to get the 

poaitwn inftwinatiorl. I’LL the intensity rueaBurelnent two typea of Irloniturs 

are installed in SK-DELTA and tjol)o. One measures the UC component 
of the electron beam only, wherew the other is used for fast single-bunch 

detection. For this purpose the monitor developed by K. llnser (51 is im- 

plemented. The tunee and synchrotron frequency are measured by using 

I3PM-type pick-ups crfter exciting transverse and longitudinale beam oscil- 

latlone (61 

Fig. 8: Beam position monflor with block dragram of the clectnc ctrcu~t 

Magnets of SR-DEU’A and RoDo 
For SR-DELTA and RoDo magnets of identid design are used (Fig. 

7). Straight dipole8 are conetructed with a length of 1.10 m, B g&p height 

of 6 cm and a gap width of 24 cm The magnetic field is I .5’2 T at 1 5 GeV. 

For this field the current of the magnet8 is 995 A at 17 V (64 windings). 

The quadrupoles of 20 cm and 40 cm length have II pole r&us of 35 mm 

aad coils with 188 windings. For maximum excitation the current in 57 A 

al 26 V and 37 V, respectwely 

Vacuum Svstem of SR-DELTA and Bono 
‘rhe 6tainle88-8tC%i vacuum chambers of SR-DELTA and BoDo have 

M antechamber at the inner side of the ring6 for inetdling integrated pump8 

(Fig. 8). In SIX-DELTA non-evsporable getter pumps (NEG) and dis- 

tributed ion getter pumpe (DIP) are implemented, whereas in BoDo, dis- 

tributed NEG pump6nnd separate ion getter purnpe are forween. To obtain 

the operating pressure of these pump6 (10v3 pa) movpble turbo molecular 

pumping unite are used sector-wise. With this concept an absolute prea- 

8ure of lo-’ Pn can he reached at operation with maximum heam current, 

which ia necessary to achieve beam lifctimcll of the order of 10 hour-. 
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DE:LTA ond DoDo, rerprrlurlv 

RF System 
The ac~xlernting frqu~nry fnr SR-DEI,TA and I$oT>o is 600 MHz. 

Fcv kp!h machirw the AWW type of klyntron with P<:w = 60 kW’ in ‘IIRP~. 

To R&VP rn& for institllinp, circulators, WP might URP clrr.tronic nwitrhps in 

order to avcid damage of kly&ons by power reflection. A block diagram of 

thr RF nystem iR given in FiK 9 
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Fig. D: The RF sy~lem of SR-DELTA of DoDo. 

The Fir& FEL Exneriment FELICITA 1 

To nludy the behnviour of SR-DELTA with FEL operation and to get 

experiance, IL first experiment, FELICITA I, ia under construction (Fig. 

10) Ita main part ronniRte of & 4 m long, electromagnetic undulntor with 

16 period8 of 25 cm length each. FELICITA I CNI be operated with high 

gnin and low-output power an an optical klystron (for which only 7 periods 

are unrd) bnd with low g&in and high-output power in a FEL mode (using 

dl periods equally powered) (Tab. 3) [7] Depending on storage-ring energy 

the resonant wavelength in 418 nm nt 500 MeV and 104 nm at I GeV, 

rrepectivrly. III a later eta.ge of develqmenl SR-DELTA sltall drive a 14 m 

long permanent magnet undulator with gain values of 3-5 in the wavelength 

regime below 100 nm (FEI,ICITA II) 171. 

Fig. 10: Thr firs1 FEL erper~menl, FECICITA I, wrer+cd WI one 01 Lhe 

draight ~eclrm.c of SR-DELTA. 

_____ ~.. -.- .--- 
JJq,III.K~DR ._____. -. OK MAKE IEL MO!&-- -. _____.-~--- 
I’,., >, Ir,,,,,, L. I4 
l&q ,‘, 5, FIrI 8. III iii E 
H VJ,‘< t’ ?I II 
I’C,,,,, NI,,-,Irr “. 7 16 

,,,\,‘b ,l$,\‘R SF< 7‘10.3 

+A\& PC&k Vmid VI 01 I 
K vllir p: 16 0 
, LWJ, ,II,#w,lar “d I 
N~>,rrJ,r.lt Strmylh Nd P 3 

,,A r* C,F ‘I ,,F OPFICAL CAVITY 

Ir<.&lh L. 4 (4‘ 1“ 
c,>>,rrl 1’11.11 WarSl W’. mm, 0 39 0 39 
M <‘>,,“rl”r. lidwv ,,,,/ “, b’l 136 79 

____-.. .--. 

Tab. 3: Poramelera for FELICITA I for FEL and opticabklystron opera- 

tmn and ezpccted data (worst cast rrtimotcs). 

Time Schedule 
Construction of the buildinga will ntart st the end of the year. It will 

be ready for installation of the accelerators in autumn 1991. The different 

m~rbinee will be built up in parallel. The microtron i@ expected to go into 

operation at the end of IQ92 lo Ju!y 1993 Bonn will be finished snd the 

total facility entera the test phase at the end of 1993. 

Conclueion 
The &rRge-ring project DEl,TA hhd overcome mnet of the planning 

phwe snd hardware quotationa are lvrked for. Therefore, II ststua report is 

under preparation which gives more detailed information. [I] 
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