S1o8rr o1 RO L YLy VI NIZ]

IV ORI JrrsauUtOA 0 [,
ltolrupfRPuwlifdtr f {1uedifgduu
RULSL T 01

Rdzisdlskzls 1 dzj Coswsisd L S d
[COjteddBzEd,
bdz. ¢ Bzdzvfj dzO, 106



Wl ddrftordléerry




radan@iep.uran.ru, +7 (343) 2-678-795

PICOSECOND ELECTRON BEAM SOURCES BASED
ON GAS DIODES

B 3aBHCHMOCTH OT MOMeHTA BOSHHKHOBEHHA IMHCCHH D epending on time of runaway
yOeraronx snekTpoHoB (V) Ha HapacTawlleM GpoH- electrons (RE) emission at the
Te VCKOPAKIEro HANPAKeHHA SHePrud 9acTHI] 2a aHogoM  rapidly growing front of accelerating
MOKET COCTABJATE OT JeCATKOB [J0 COTeH KHJI03MeKTPOH- voltage the energy of the particles
BOJBLT. THIHYHAA JIHTENbHOCTE HMIIYILCOB YCKOPEHHEIX at the anode can range from tens to
4aCTHI] C TOKOM [0 JeCATKOB aMIlep JIeKHUT B JHANA30He hundreds keV. Typical pulse duration
BIL1OTE A0 40 nc npu dponTe Hapactanuda 20-30 nic. Takue  of accelerated particles with the
VABTPAKOPOTKHE IOTOKH 3apAKeHHBIX YaCTHIL ABTAKTCA current of tens amperes is in the range
VHHKANbHEIM HHCTPYMEHTOM 114 HHHLIHHPOBAHHA pas- of up to 40 ps with the rise times of
PAAHEBIX MPOLECCOB B rA30BLIX 3eKTPOSHBIX NPOMekKyT- 20-30 ps. Such flows of accelerated
Kax M H3y4eHHA NpoboeB ¢ ydacTHeM JAaBHH V3. llpefcraB-  particles are a unique tool for
JIAKT HHTePec HCCIeJ0BaHHe NPOLecCOR BO30yAeHUA initiating the gas discharge process
KATOJOMKMHHECLIEHIIHH JHIEKTPHKOE (B YaCTHOCTH, between the electrodes and study of
MHHEPAIOE) H NOJYNIPOBOAHHKOBRIX Ta3€PHEIX MHIIIe- breakdowns involving RE avalanches.
He#. KopoTKHe BCOBIIIKH TOPMO3HOTO PeHTreHOBCKOT o It is of interest the investigation of
HJIH ONMTHIECKOro electronic excitation with ultra short
H3My4eHUH — Bam- pulses the cathodoluminescence
HEIH UHCTPYMEHT of insulators (e.g., minerals) and
L KanubpoBodHbIX  semiconductor laser targets. A brief
H3MepeHHH Bpe- flash of x-ray or optical radiation is
MEHHOT0 OTK/JIHKA an important tool for the calibration
CIIMHTHJLIATOPOR U measurements of time response of
JIIOMHHO$OPOB. scintillates and phosphors.

WcTouHuKk Y3 ¢ sHeprueid yactuy, ~ 500 keV
Ha ocHoBee annapata PANAH-303

RE source with a particle energy of ~ 500 keV
on the basis of RADAN-303
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AJ IPOBe/IeHHEIX HCCIeJOBAHHH HENPEPEIBHOTO

YCKOPEeHHA 3/IeKTPOHOE B ['a30BEIX IPOMEKYTKAX
C PE2KO HEOJHOPOJHEIM [10JIeM IPHBEJ K CO3TaHHED
VYCTPOHCTB, CIIeHANBHO QOPMHPYIOMHX THKOCe-
KYHIHBIe TOTOKH V3. XapakTepHas AJHTeNbHOCTh
[IOTOKA YaCTHI] MOKeT OLITE HAa YPOBHE JeCATKOB
MHKOCEeKYHI. MakcHManbHEIe SHEPTHH 3JIEKTPOHOB
B [IOTOKE COOTBETCTBYHT BEJIHIHHAM, JOCTHIHYTEIM
[IPH YCKOPeHHH YacTHI B HeCTAIHOHAPHOM 3/1eKTPH-
4ecKoM noJie, BOTH3HM Karo/a. Bapranusa ycunenns
[10J1A B IPHKATOAHOH 00/1aCTH NO2BOJIAET YIPABIATE
MOMEHTOM 3MHCCHH (T.e. 3Heprueii) yberarnmux
3JIEKTPOHOB H CTA0OH/IH3HPOBATE €0 C TOYHOCTEHO B
eJHHHITBI THKOCEKYHI.
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he studies of continuous acceleration
mode of electrons in gas gaps with
strongly nonuniform field have led to
the creation of devices that generate
RE picosecond streams. The typical
duration of the flow can be in the tens
of picoseconds. The maximum electron
energy corresponds to the values of
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field in the local area of the cathode allows
to control the moment of RE emission
(the energy) and to stabilize the flow with
accuracy in units of picoseconds.
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Annapat PAINAH-2KCIEPT c rasosbim avogom (1) —
MCTOYHMKOM Y3 € 3Hepruei yactuy ~150 keV

RADAN-EXPERT with gas diode (1) — RE source
with a particle energy of ~150 keV
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MULTI-CHANNEL IN-PHASE MICROWAVE GENERATORS

BLJIO 00HApPYKeHO, 9TO MHKOCeKyH/IHAA

CTA0MIBHOCTE B3PEIBHOM 3/IeKTPOHHOH
3MHCCHH KaTOJa H COOTBETCTBYIOIIAA IPHBA3KA
HHHIHHPYHLIEro 3/IeKTPOMarHiHTHOI'O CHTHANA
K QPOHTY CHJIBHOTOYHOTO Ny4Ka PHKCHPYIOT
da3y sanektporHoro CBY aBToreHepartopa, 4To
ABJAETCA JOCTATOYHLIM YC/I0BHEM AJA YIpaBJ/e-
HHA $a3UPOBKOH MHOTOKAHATEHOTO reHEPaTopa.
HcneiTaHe! cHH)A3HBIE JBYX- H YeTHIPEXKAHANb-
HEIe CHCTEMBI, COCTABJIeHHEIe H3 CYOHAHOCEKYH]-
HBIX Pe/IATHBHCTCKHX J1aMIl 00paTHOH BOJIHEL
(JIOB) guamasoHa 38 GHz, paGoTaBMHX B pexuMe
CBepxH3/ay4eHHA. KorepeHTHOe CyMMHPOBaHHeE
noJeH TeHepaTOPOB IPHBE/IO K KBAAPATHIHO-
MY VBeJHYeHHK IUVIOTHOCTH [TOTOKA MOIIHOCTH
B MaKCHMyMe JHarpaMMEI HallpaBJIeHHOCTH, a
CyMMHpOBaHHe MoIIHOCTH H3ny4eHus JIOB Ha
COBHHYTBIX 4acTOTax JdejaeT peaJlbHBIM CBEPX-
OBICTpOE CKAHHPOBAHHE JHATPaMMEI HAlPaBJ/IeH-
HOCTH H3/Iy4eHHA.

It was found that picosecond stability of
explosive electron emission and accurate
time reference of initiating electromagnetic
signal to the front of high-current beam
provides phase fixation of electronic
microwave oscillator what is sufficient

to control the phasing of a multichannel
generator. In-phase two - and four-channel
systems of subnanosecond relativistic
backwave oscillators (BWO0) 38 GHz band
operated in superradiance mode have

been tested experimentally. Electric fields
coherent summation of the generators leads
to a quadratic increase of the power flux
density in an interference maximum of the
radiation pattern. The summation of the
radiation power quasi-stationary wave beams
of nanosecond BWO for shifted frequencies
is promising for the realization of ultra-fast
scanning of the beam within a single pulse.







