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Energy Calibration With High Precision I

AFE

Bending magnet field measurements (Hall Probes): — 5= = (1—2)-1073

For higher precision — Resonant Spin Depolarization

In a flat machine the ideal electron sees B, — spin vector precesses
according to Thomas-BMT equation:

A,

Wspin = WreoVST = Wrev © A7)
a = 252 = 0.00115965(2)

SLS: F = 2.4 GeV, w,e, = 1042 kHz
— vgp = 5.4465 corresponding t0 wi.cs—depor ~ 465/577 kKHz
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\ Polarization I

e Spin-flip synchrotron radiation (only ~ 10~!! of total radiation power) —

polarization build-up anti-parallel to main bending field:

P(t) = Py(1—e7) =141 Py = Pgp—¢

T Tp Td Tp+Td

Psr = 92.4% theoretical maximum for a flat ring

—1 3

= (2. el) 2 @SLS:7, = 18735 (y = 4700)
@LEP: 7, = 360 min (y = 86000)
Tq4 < (ay)™* 714> 7, for low-energy machines

e How to measure polarization without a polarimeter?

— Touschek lifetime is polarization dependent: o;s = f1 — P2 f>
— Choose filling with high bunch current — 7 Is dominated by 7
— ldentify changes in I - 7,5 with changes in P
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\ Polarization I\/Ieasurements.
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e For SLS storage ring: 7, = 1873's

e Fromfit: 7 = (1837 £ 1) s — T4 = 95.6 - 10° s
— Py = Psr - 12— =91%

Tp +Td
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‘ Resonant Depolarization I

e Feed sinusoidal signal to vertical tune

1111111

333333 W@% ; : ;%g‘ ﬁ%’i‘fk Kicker mégnet |
g v } i 1 SR e Sweep signal frequency over interval
Itau ¢ around resonant depolarizing frequency
*3‘3”? — At Wres_depor the ensemble’s mean
66666 _ z* , spin vector can be tilted into the horizon-
88888 I I tal plane (together with spin diffusion)
W — Reduce polarization

— Reduce I - 74,

Loss Monitor Coincidence

e \erification of the resonance through (un-
calibrated) loss monitor coincidence sig-
nal from two scintillators installed in the
vicinity of in-vacuum undulator U24
— Pairs of Touschek-scattered electrons
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Energy Calibration I
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e Froissart-Stora fit for isolated resonance crossing
— F = (2.4361 4+ 0.00018) GeV

E

strength of +1.2% with respect to design at 2.4 GeV

— 8E ~ 7.107° (102 x higher than Hall probe measurements!)

e Energy is 1.5% higher than determined from dipole calibration
— Confirms previous increase of the quadrupole and sextupole magnet
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Energy Calibration I

7th h@?”mOﬂ;?;C Of U24 at 8§ mm gap
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e E is in excellent agreement with the energy derival from a scan of the 7th
harmonic of U24 revealing £ = 2.44(2) GeV
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Non-Linearity of Momentum Compaction I

e High precision of energy calibration — measure non-linearity of

Momentum Compaction:
A AE AE \2
_AfrF =a-5E 4oy - (5F)

frRF E
e Results: « =5.6-10"%and oy =4.4-1073
— From dispersion measurements: oo = 6.0 - 10~%, oy = 4.2 - 1073
— From machine model and detuning: o = 6.5-10%, oy =4.5-1073

e But only three data points (no error bars on measurement!)
— Need to repeat measurement and acquire more data!
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