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PHASE DISPLACEMENT ACCELERATION 
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The buckell are decelented throuah the stack, that II ~wept le ...,_ 
enerv (AW•A...J2x). Darfna the neep, a APIP lncn•• .an 
(ltld dilation). 

The particles are ntnded In 11nU mlaopullel (MI CIIMit-• 
pro«ss) with a !J.PIP • 0.1 951. 

The speed of the IWeep (I.e. of the accelen .... ) II ....... •1 the 
synchrotron freqaencJ. 

11te bucket dlmenslcms are kept small Ia .-.part.n with 1111 ~ .. 
Umlt dlsturbandes to a small portion of the ~~act. 

The t .. ,.actlon stops If the RF power Is switched off. 
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FEEDING THE RESONANCE BY UNSTACKING 

ACCELERATION STARTING FROM THE BOITOM OF TilE 
STACK. 

4plp.4fii,Q 

0. 1~ OH~Iiplp 01~ 

The beam It tnppcd In small buckets created at the bottom or the 
stadt. 
The badteCI are accelerated through the stack until the particles are 
extracted. 
The number of particles extracted at uch sweep Is proportional to the 
budtetara. 
The ltadt Is •wept down by AW=A""-d.Jlft, stack dilution Is not 
a~olded. 
The lreqaeaey nlntls constanL 

ACCELERATION STARTING FROM THE TOP OF mE STACK. 

lAcceltrello• I 

Stu• 

Aplp,4rtr,Q 

w.s• Aptp 

The beaR II tnpped In small backetl crated at the tO, of the ... ck. 
The budteCI do not tranne the stak, thus a•oldln&lt.ack dilution. 
The frequency swing Is Ylrlable. 

( . 
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BUCKET CALCULATIONS 

stationary bucket area(eV x s): 

stationary bucket heltht [eV): 

stable phase and related parameten: 

bucket area (eV x 1)1 

lA, = a(r) x A,, I 
bucket helpt (eV)z 

synchrotron frequency (Hz): 

e X V rf X 2 X 1t X /,./ X h X 'f1 X COS(. •) 

n =' w x p2 
s 

2X1t 
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ACCELERATION 

rrequencJaweep (Hzl: 

, .... /, ... , ~ T X lJ X /.,. X h I 

kinetic enetl)' lnctU.'if ptt 5W«p JrVJ: 

~ w,..,,,, = 

number of aweeps (theoretlc:aliJ): 

N= 

ma11lmum speed of the sweep (Hdsl: 

• 'J1Xf.l 
I, = 2 rf X e X v,., X r p X Wxh 
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TENTATIVE PARAMETERS 

• APIP.._ • 0.5 " 

limited bJ the dimensions of' the •HUalft dwnber. 

• h alOIIOO 

tentall•e to pro•lde an u much u poalble anllorm 11feedlaa" olllle 
resonance. 

• ..... 15dea 

usuaiiJ mo... betweea 11120 to keep caclltaal blldlet area d ... lie 
frequenq ...... 

• V,leathanlkV 

need to keep It u 1111aD u possible to red.ce the RF .,._ ......... 

• number of IWeepl < 100 

need to llmltlblck dilution to a mu APIP~ • 1.7 11t. 

• spill time • 150 ms 

need to limit the treatment time. 

• nr or particles per mlcropulse- lE9 protons, .. lET Ions. 

• nr of particles per pulse- tEll protOMt .. 1£9 Ions. 

tenta .. . <! to cope with •oxel scanning spedncatlons • . 
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TENTA11VE CBOIC!S FOR A PIIASE DISPLACEMENT ACCEIER4110N INTO THE 
0 

IIESONANCE 0..10) 

r- ...... __, .. ....._ 1. -.v.· , ....v_1 ,......,aca r .-...YN~ 
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Feb. 1996 177 

TENTATIVE CHOICES FOR A PHASE DISPLACEMENT ACCELERATION INTO THE 
RESONANCE (h=lOO) 

kinetic enervv per nucleon 
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TENTATIVE CBOICU FOR A MICROBUCKETS ACCELERATION TO FEED THE 
RESONANCE (halO, protoD case colllldered) 
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TENTATIVE CHOICES FOR A MICROBUCKETS ACCELERATION TO FEED THE 
RESONANCE (b=lOO, proton case considered) 

ACCELERATION FROM THE BOTTOM OF THE STACK ACC!LIAAllON PROM THE TOP OF THE STACK 
I I 
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BEAM PULSE STRUCTURE (PROTONS W=60-300 MeV) 

Phase Displacement and Unstacklng rrom Bottom. 
• h = I 0 V rf = 25-170 V 

-, ..... - .11-41 .... ,. 

- 250 '"' 
• h = 100 v rf = 50-350 v 

- 60·10 pulns 

- Z51 mw 
Unstackln1 from Top. 
• halO Vrt=20-l40V 

lefp+ 

-1.7·1-

--1·1.51111 

• h =too vrf = 40-280 v 

[ ~ ... {\ 

-·3-1~- j tJ u ~ 
.• t.J.t. 7 1111 

-150ms 
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RF SYSTEM (h :r 100) 

Frf= lOOMhz M- I Mhz =t Q • PriM • 1• 

7..(01 7..101 

101 FfMibl •• FfMihl 

tr we decrease the Q ractor we c:an do the M IWfna wlthoat t• ner. 

Q-50 Z.=R,IQ - 100 0 

Vrf-1000 V 

P a V 11
2/(lxR.) • 100 W =$1111all power to handle. 

'l• Ql•x 1/f- IH • ztthe ca•IIJ will npldiJ rollow lhe awhla

FfMIId 

•••• 
•• 

•••• 

Example: a piU-box ca•IIJ. 
-4Dnm 

Small beam pipe dimensions. 
Low dispersion region needed. 

10 

-mnm 
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CONCLUSION 

POINTS IN FAVOUR 

• very few puamtlu~ lo YBry: Rf voltage, rrrqurncy swing. 

• unslacklng from lht lop good esllmallon or lhr number or particles 
txlracled ptr mlrropul~t ( .. A h). 

• pulstd utrarllon (po~~lhlt trutmrnt "II h 'o~d ~rannlnt:?l 

• easy and quick to slop: RF powrr ofT. 

POINTS NOT IN FAVOUR 

• dow mlcropulse extndlon (hundreds or microsecond~). 

• not continuous beam pulse extraction (not possible tratment with 
rater ~eenalaat). 

• lr hiP hannonle number 11: "smell" dedkated RF I)"Jienlls needed. 

• lattice constraints: additional - 0.1J0.3 m needed ror the additional 
c .. ll7ln a low dlspenton reafon. 
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