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Development of the World Smallest Electron Storage Ring
for Ultra High Intensity FIR and Hard X-ray Generation

Hironari YAMADA
Ritsumeikan University, Department of Photonics

; In thls paper the status of the world smallest electron storage ring is reported Th1s rrng is desxgned to o
provrde coherent as well as 1ncoherent emissions of FIR and hard X-ray emissions by single body 50 MeV o
storage ring. The FIR emission is forced by the surroundmg mlrror around the electron: orbit. The emission ‘
. mechanism is rather snmlar toa free~electron laser ‘The expected. out put isthe order of 100 V" [0.1% band
~ width. Brems strahlung is used mstead of the synchrotron radlatlon to generate hard X-rays. Smce electrons '
re—crrculate and gain energy from acceleratmg cav1ty, the expected hard x-ray brightness exceeds 1000 times
_morethana rotatmg anode source. We hope that the new source brrngs new research rarmﬁcatron A novel
‘research tool named the resonance absorptlon spectroscopy usmg ultra hrgh mtensrty FIR is also proposed
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Typical High Intensity Light Source
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Figure 1. Domains which the existing and proposed light sources occupy in the categories of brightness and

wavelength.
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Figure 2. Average power of existing light sources such as a high pressure mercury lamp, the sun, a compact synchro-

tron light source, and frec-clectron lasers.
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Figure 3, Over view of the world smallest electron storage ring. On the top of the magnet pulse compressor for the per-
turbator is seen, The cyvlindrical magnet is 1.2 m wide and 1.5 m high.
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Figure 4. Output of digital osclloscope, The top line is a current monitor signal at the exit of linac, the second is the
perturbator signal, and the third is the photo-multiplier signal placed at one of the port of the ring. (a) is without pertur-
bator, and (b) is with perturbator. In (b) noise signal originated from the perturbator is suppress. Gamma ray signals
which is generated from the electron beam hitting the chamber wall are suppressed in (b) when the perturbator is fired.
The obtained injection efficiency is about 30%.

159

LAMFARE T2 @Al L TR TFE—L0RE T, HAUEAOEMTRETS yREZRTWS, (@)T
AL, B4RTFI LA TERLAGEEZY B, BIAYOAHETHHLBEHRL Ty #ERELL
—~WNTHEL, —H/ENTA F o 7O —AEH, 2HH bt THsb, HRLEh->ALWTFLRMNTELLRIOH
(R R R=2 O AEET, @A R=2 %0 ETRTE2REW, == 2TIBTs20)DLIKC
L7 e, (b)BRMELA-E2T, W04 us L5, Thh, PMBERICIE/ A—2R—=40D /) £ ZHWSI0IC
—®H 5, KERFMEE (PM) ofihiEgcess, PM ChE#ELS|WEBEEERLTWS, (b, ()@ PM
tt, ERRIA—TD2{E5F RN BERWTWAD BEEOHMINLBIEE-TWS, LihvehEnre—77



160

>

Figure 5.
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Inside view of the vacuum chamber in the early stage.
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Figure 6. Calculated spontaneous coherent radiation spectrum at 1 A beam current.
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Figure 7. Calculated spontaneous coherent radiation spectrum at 1 mA beam current.
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Figure 8. The RF power dependencies of the beam current were

measured when the 10 um¢ Carbon target was placed on the elec-
tron orbit. One second life time is sufficiently long for the proposed
novel hard x-ray source. The experiments were undertaken by
ISSP-SOR (the first Japanese SR).
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Figure 9. The calculated hard x-ray spectrum generated from the
10 um¢ Carbon wire placed on the electron orbit is compared with
that of a superconducting synchrotron radiation source.
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Table 1. Advantages of the smallest ring
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