AGS RF dipole Experiment

M. B

Indiana University

Normally, particles in a4 beam with different oscillation amplitudes have different
spin resopance strenpths. The smaller the oscillation amplitude, the weaker the
spin resonance strenplh. Therefore after crossing a spin resonance, the spin vectors
for different particles spread out and the beam polarization, which is the ensemble
average of all the particles spin vectors. is decreased. To avoid this happen, one ean
excile a coherenl belatron vscillation to force all the particles have large oseillation
amplitudes o enhance the beam spin resonance strength and obtain a full spin
Mip. An adiabatic coherent betatron oscillation can be excited and maintained
withoul eausing beam emittance growth by using an I dipole. This technique was
successfully tested in the recent polarized proton experiments at the Brookhaven
ACGS 1o overcome Lhree strong intrinsic spin resonances at 0+, 124, and 36 1,
The experimental data show that measured beam polarization became saturated at,
Farge oscillation amplitude which indicates a full spin flip was achieved.

A new type of spin resonance at Gy = 60 — v, — 9 was found in the most recent
polarized proton run at the AGS, This resonance was found to be associated with
horizental closed orbit distortion and can be understood as a 2nd order cffect of
the spin precession tune modulation due to the horizontal focusing lields when large
horizemtal closed orbit distortion occurs. In the experiment, the horizontal harmonic
corvectors were emploved Lo eliminate the horizontal closed orbit distortion and
correct Lhis semi-inbrinsic resonance,
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Exciting coherent betatron oscillation when
crossing the intrinsic spin resonance

The idea of exciting a vertical coherent betatron
oscillation is to let all the particles have strong
resonance strength so that a full spin flip can be
obtained under the nominal acceleration rate

Intrinsic Resonance Crossing

Driven beam oscillation
» whole beam sees the
the same field
» spin flip

Vertical focuing fields
causes depolarization

[
n



257

awre1} 3unejoy

1jawered fruirxord souruosar oy ST PA — WA| = Q

., 98t
uq:m_. e
., odguy
” Q 1 == N
1 {
d - |
uro _ ’
utod poxiy | Zd ST 1227 apnyjdure Uone[roso JuaIayod Ay,

[01U0d 03 1915Ea ST uoneIRdog "paarasard oq ued adUBNIWD Wedq @

L 1YONY pasind e 3uisn J3A0 aBejuBAPY

Aduanbaiy uonnjoaal JoeIa[Rde 21 0) Aouenbag
UOTIR[[IDSO S1T JO 0neI oy} Se paulyap sum uonenpow ajodip J¥ : YA
I0JRIJ[22I8 A} punole SUONN[oAdI JO J_dquinu : U

opmidure prary opoudew ofodip Yy : Mg d1ym

(U¥ALZ)s00 Mg = g :Aq uaAIF s1 ppary oneufew ajodip ¥ Uy

Juononpo.Jyuy



