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In this paper we present short review of the new periodic structures or the |

new applications of the known structures, which can be interesting for
accelerator technique. The term “photonic crystal” or “photonic bandgap
(PBG) structure” is in general use now for materials whose main properties
are based on the existence of evanescent waves. PBG materials have been
widely investigated for their versatility in controlling the propagation of
electromagnetic waves. Characteristics of PBG structures are scalable. It is
means that their unique properties can be useful not only in the opticd
regime, but also in the microwave or millimeter-wave domain. Bandgap
materials in this wave domain are sometimes called electromagnetic crystals.

Practical applications in microwave frequency such as microstrip antenni
and power amplifiers have been proposed. Two-dimensional PBG materials
have also been applied as planar reflectors, which can be used in antenn#
and waveguide structures. Recently, several PBG structures have betl
proposed and demonstrated to be useful in enhancing performances of

microwave circuits or antennas. For example, a high-impedance ground plané:

has been realized using metal plates with vertical vias; a microwave cavity 0
the base of the two-dimensional lattice has been developed for application =

microwave sources and accelerators.
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B nanHoil pafoTe mpencTaBleH KpaTkuii 0030p HOBBIX MepuoaHIecr™
CTPYKTYp WIH HOBBIX NPHMCHEHWIl yXKe M3BECTHBIX, KOTOPbie MOIYT 020
MHTEPECHBI 1A YCKOPHTENbHOM TeXHuku. TepMusbl «OTOHHBIH KpHCTES
WM «DOTOHHAA 30HHAA CTPYKTypa» SBIAIOTCA B HacTosmee spems 00
NPUHATHIM 175 MATEpPHAJIOB, OCHOBHBIE CBOMCTBA KOTODBIX OCHOBHIBAY
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MECTBOBAHWM HEPACTIPOCTPAHAIOMIMXCA BONH. Takue CTPYKTYpHI IIH-
HCCNEYIOTCA BCIEACTBHE HX MIMPOKHMX BO3MOXHOCTEH 10 JIOKaIH3a-
i Tepefade 3NeKTPOMArHWTHOH 3Heprun. XapakTepUCTHKH TaKHX
p 3aBHUCAT OT OTHOINEHHS AJHMHBEI BOJIHbI K MEPHOLY. DTO O3HAYaer,
X YHMKANbHBIE CBOHCTBA MOTYT OBITH HCMONB30BaHLI HE TONBKO B OI-
(OM, HO H B MHKDOBOJIHOBOM MIIH MHUTHMETPOBOM juana3oHax. ®o-
1€ 30HHBIC CTPYKTYPh! B 3TOM JHANa30oHe HHOTAA Ha3biBAIOT 3JIEKTPO-
[THBIMH KPHUCTa/LIaMH.

HacTOALIEMY BPEMEHH MPE/UIOKEHO HCTIONb30BATh TAKHE CTPYKTYpHL B
OJIOCKOBBIX 3HTEHHAX M YCHIHTENsX. J[ByMepHble (GOTOHHEIE MaTe-
40TYT OBITh HCNOJIB30BAHLI B AHTEHHAX H BOJHOBOIHBIX CTPYKTYpax
atenn. HenasHo GBUTO MpeUIokeHO HECKOJBKO (OTOHHEBIX CTPYK-
PONIEMOHCTPHPOBAHA MX BO3MOKHOCTE 1O Y/YYIIEHHIO XapaKTepH-
POBOJTHOBEIX Heneli u anteHH. Hanpumep, Ha ocHoBe MeTamde-
HOK, CO€IMHEHHBIX LITBIPEM C OCHOBHOM TUIOCKOCTBIO, GBIna
Ha MOBEPXHOCTH ¢ GONBIIMM HMIIENAHCOM; Ha OCHOBE ABYMEDHOMH
i ObUI paspaboTan pe3oHATOp [/ NPHMEHEHHS B MHKPOBOJIHOBEIX
aX H YCKOPHTEJIAX.

' SUPERCONDUCTING HIGH FIELD WIGGLERS AND WAVE
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in Budker INP several high-field superconducting wigglers and
h Shl.ﬁe.rs (WLS) are developed and fabricated for generation of
N radiation. Such devices are used for improvement of characteris-
: ron radiation and are designed specially for concrete storage
I three-pole wave length shifters with the magnetic field of 7.5 T
on spc_h storage rings as LSU-CAMD (USA) and BESSY-II
for shifting of radiation spectrum to short wave length region.
Ve-lel-lgth shifter with the field of 10.3 T will be used for gen-
* Positrons on Spring-8 storage ring. The creation of 13-pole
r BESSY-II and 45-pole 3.5 T wiggler for ELETTRA (ltaly)
- The main characteristics, design features and synchrotron
erties of high-field superconducting wigglers and wave length

67




shifters created in Budker INP are presented in this article.

2 accelerator channel, electrodes form, input beam size and other system
peters are investigated. The accelerator parameters optimization in order
paximize transmission coefficient is carried out. The influence of higher
e harmonics is studied. The limit beam current is estimated. It is shown
high values of transmission and output current in the discussed linac can
ined. The comparison with the results of early self-consistent 2D ion
namics studies is done.
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Hucmumym adeproii uzuxu um.Byoxepa CO PAH, np.Jlaspenmbesa, f [EJTAPOBAHUE TPE PHOM CAMOCOLJIACOR ol
11, 630090 Hosocubupck, Poccus ; MKY JIEHTOYH: O:I‘u OUIEHOHHOI‘O bin mﬁ}{OM

CKOPHUTEIJIE C SJIEKTPOCTATHYECKUM OHAYIIATOPOM
B nocnensee Bpems B USA® CO PAH ynensercs Gonbiioe BHHMaHWe

pa3paboTke ¥ CO3JAHHMIO CBEPXNPOBOAIINX NeHEPaTOPOB CHHXPOTPOHHON
M3NIeYeHHA ¢ GOJBIIMM YPOBHEM MarsMTHOTO IOJiA, TAKHX, KaK BHITJIEPHL i
mu¢Tepsl. 3TH YCTPOHCTBA HCHOMB3YIOTCA MUIA YIyYIICHUSA XapaKkTepHCTHk
W3NydeHHUs yXKe MOCTPOCHHBIX HCTOYHUKOB CH ¥ NPOeKTHPYIOTCA C Y4eTOM
ocobeHHOCTeH KOHKPETHBIX Hakonureneii. Tak, HampuMep, pan Tpex-
MOJOCHBIX MKdTepoB ¢ nojiem 7,5 Ta OplnK yCTAHOBNICHB! HA TAKHE HaKOMH:
Tenu kak LSU-CAMD (CLIA) u BESSY-II (I'epmanusa) ¥ HCNOJB3YIOTC
IS CMEINIeHWs CNeKTpa H3TydeHus B Goliee KOPOTKOBOJHOBYHO 0Gmacth _
Tpex-nomocHsii mudTep ¢ pekopansiM monem 10,3 T npeHasHA9eH wi.; ‘
CO3[aHus WCTOYHHKOB MEUICHHBIX IIO3UTPOHOB Ha Hakomurene Spring- ‘
(SInonus). B HacTosimee BpeMs 3akaHumBaercs pabora Hax cozﬂamlile:

13-MOJIOCHOTO CBEpXNpoBOAsIero Burriepa ¢ nosem 7 Tn ans BESSY- i
45-nomocHoro Burrnepa ¢ noiem 3,5 Tn s ELETTRA (Mranus). B gag =
HOll CTAaThe OIMMCHIBAIOTCA OCHOBHBIE XapPAKTEPHCTHKH CBEPXMPOBO A g
resepatopoB CH, msrotasnusaemsix B MSI®, 0coBeHHOCTH HX KOHCTPYKIUH -
M CBOMCTBA M3ITy4YEHMA.
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[eTomaMu umcIeHHOrO MOJIC/TMPOBAHHA H3Y4alOTCA (POKYCHPOBKA H yC-
i€ JICHTOYHOTO HOHHOTO My9Ka B TIEPHOANYECKOH pe30HaHCHOM cuc-
s, B KOTOPOI CYIECTBYIOT HECHHXDOHHBIE MPOCTPAHCTBEHHbBIE TapMOHH-

TOJIS M TIONIA 3NIEKTPOCTATHYECKOrO oHnynsTopa. Mccnenyrores 3apu-
BBIXOZIHBIX XapaKTEPHCTHK Iy4Ka OT PaCIpeAelieHHs 3NeKTpHue-
B KaHaJle yCKOPHTeIA, (POPMBI JNIEKTPOJIOB, pa3MEPOB JIEHTOUHO-
Ha BXO/ie B YCKOPHTENIb H IPYTHX MapaMeTpoB CHCTEMbI, TIPOBO-
ONTHMH3ALMA C UENBIO MOMY4eHHS MaKCHMaNbHOro Koddduimenta
KaeHus. M3ydaeTcs BIAMSHHE BRICINAX FAPMOHHK 3IEKTPOCTATH-

BY noneit na muHaMuky uoHHOTO myuka. OnesuBaeTcs npeensb-
CTHMBIH TOK IyYKa B JaHHOM yckopHtene. [ToKa3biBAETCH BOIMOK-
PCTIDKCHUS BBICOKHX 3HAYECHHH BBIXOJHOTO TOKA Iy4KA HOHOB MpH
HOTEPAX vacTHI. [loMyyeHHble pe3ynbTaThl CONOCTABIANTCA C pe-
8MH MOJIENMPOBAHNSA CAMOCOTIACOBAHHON THHAMHKH HOHHOTO ITydKa

€ C JNIEKTPOCTATHYECKUM OHIYJISTOPOM, MOMY4YEeHHBIMH paHee B
OPHOITIKEHUH.
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The ribbon ion beam focusing and acceleration in periodical resor °F
system are considered by numerical simulation. The nc_ms?,mchronol»lcs ?
field and electrostatic undulator field space harmonics exist in the_str_l]lJ o
The dependence of beam output characteristics on electric field distr! ;
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