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| *kx about SCW *x*
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SCW: Superconducting Wiggler (Wavelength Shifter)

10T
10T @@ Electron Beam

Critical Photon Energy = 0. 43MeV
for E.=8GeV, B=10T

Most of the power is found in
frequencies near v =E./h.
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SCW in test-bench
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1995~ SCW S4ED-HDRET. B&&t. R&D (with Budker INP. Russia)
1999 S CW S5ERK,
20001 SPring-8 [HRA. BhEEEEIER. REIHAIE.,
2001 /711~ HHAERIRE. REICHT-1RE & REBFBEHORE,
20028 ER|) VT 5 I ERIBICHKE.,
200279 1EIBDE—LEEE (0. 1mA)
EFE—LICHT HREZRT,
2002711 2BIH®D E—L5AEE (max.0.91mA @ 9.5T)
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*kx Synchrotron Radiation from SCW sk
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Critical Photon Energy

Bending Radius: p = E,/(ecB)
p[m] = 3.336 E [GeV] / B[T]
e.g. E,=8GeV, B=10T — p=2.7m (SCW)
B=0.68T — p=39m (Bending Magnet)

Critical Photon Energy: ¢, =ho,
w, = 3y3¢/ (2p)
where y=E, / m,
e, [keV] =0.665 E2[GeV] B[T]
e.g. E,=8GeV, B=10T — ¢ =426 keV (SCW)
B=0.68T — ¢, =29 keV (Bending Magnet)

Most of the power is found in frequencies near w,.



| Photon Flux
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Photon Flux (contd.)

Flux[photons/s/mrad/100keV-BW/mA]
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Photon Flux from 10T SCW

8GeV, 1mA
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Power [W/mrad /mA]

Radiation Power from 10T SCW
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Radiation Power Density on Al-Window (Median Plane)
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*kx gbout Beam Test *xx*
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*** PAC2003 (Portland, May 12-16, 2003) ***
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SCW Installed in the Storage Ring (August, 2002)
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Photon Beamline in the Beam Test

Be t0.25mm

Pb Shield



Observed Synchrotron Radiation
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Time-Structure of Synchrotron Radiation

1.97ns

gbf Ring Circumference : 1435.9488m

RF Accelerating Frequency : 508. 58MHz

~40ps &K\ Total Number of RF Buckets : 2436

(FWHM) '| Time between Buckets : 1.97ns

..'l RevolutionPeriod : 4. 79 us




Stability of Magnetic Field in GClosed Gurrent-Loop Mode

Horizontal Kick[urda]
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Betatron Tune

Fractional Part of Tune
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Hor izontal Beam Size

Normalized Size

1.5 =
1.'\ ¢ ¢ 4}—’3
| o = 0.38mm at OT
0.5_ —
: —Cal.
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Horizontal size
was measured by
scraping a stored
beam.

Beam Size :
1.4 times larger

v

Emittance :
2 times larger




Distortion of Betatron Fnc.

OT o 10T
60 —Horizontal 60 SC\W
50 —Vertical 50
— 40 40t
£ 30 o . et Eso0inll,
=50 IV Mtj A @204%WU Nﬁ o
1o UL I RLINEARLINL vo WL TR W | |
o MUY, WAV o MWW, WAV
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
Length [m] Length [m]
10T with Correction
60
Minimal Correction 50 SCW
with Adjacent Quads. =40 *
SCW Zzg u'/w“u'”u ﬂ\/UbuU“m
OO IE | S
FD B DFD DFD B DF 0 !l |

0

50 100 150 200 250 300 350

Length [m]




10T SCW IC& B FELHE—LINTA—FDEIE

HEOERES (E—LHERE) 30m-RE#H AP
(bd o 0.28m Fik) (hibdh s 10m EFEETE)
Achromat Optics Achromat Optics Low-Emittance Optics
Tune
(v, v,) (40. 282, 18. 340) (40. 147, 18.349) (40. 152, 18.350)
Beta @ SCW
(By+ B, ) [m] (25.0, 5.8) (27.8, 21.4) (26.3, 21.2)
Tune Shift (EEMIERF) *
(Av,. Av,) (-0.037, +0.019) (-0. 048, +0.090) (-0. 045, +0.089)
Beta-Distortion ({EFHIEREEF) *
AB,/B, <26 % <55 % <48 %
AB,/B, <16 % < 165 % <163 %
Emittance*
€ [nmrad] 6.4 — 13.3 6.6 — 14.3 3.4 — 12.4
Energy Spread
Ap/p 0.11% — 0. 14% RZE RlZ

¥E:Av, AB FEEDABTHRAFMENTIEE, € FWMERDFHEIE.
AelZDWTIK, KET 4 RRX=2 3 VOFIHIZK > THIHITE HEIREELNH S BREH)



Measurement of Photon Energy Spectrum

25000 Stored beam was
e Experiment scraped by bump
£ 20000 L —Simulation magnets.
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Summary

8GeV BFEMR > 7 + 10T SCW — MeV ik vy RO ERL

Photon Flux:
4x10'2 [ph/s/mrad/100keV-BW/mA] at 1MeV
2 x1010 [ph/s/mrad/100keV-BW/mA] at 3MeV
1%108 [ph/s/mrad/100keV-BW/mA] at 5MeV

Vertical observation angle ¥ = 1/r=64urad RBELETCIIARELESNARZ S,
2L, flux ZYy &EbITHBADLTLES,

BFE—LIZHT S SCW OEEIFERTELL,
PIZIE, 4aBIZkDAv, AB DRBEIXRLA, AclZDLWTITH&E D,
ASDEORRLGELEHLE T, BBELHERAT—LEZRENICHRFT I2RELND D,



