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deMTOCEeKYHIHAA JIa3epHas MOAU(PUKALINS MATEPUATIOB U (DA30BBIE MTEPEXOIbI
JTAATHOCTUPYEMBIE C TIOMOIIbK0 CUHXPOTPOHHOTO HW3JIYYEHHUS

Peryaupyemas 3agep:kka Ja3ep-CHHXPOTPOH

30 ¢c 13

CuHXpOTpOH

Cranuusa Paza

8 — pokycupyromiee 3epkao Cxema
9 — KOIHMMUPYIOTIHE METH Ja3epHO-CUHXPOTPOHHOTO
10 — 1IecTUKPYKHBI TOHHOMETP
DKCIIEpPUMEHTA

11-nerexTop
12 — uccnemyemsrii oOpaserr
13 — 3aBeneHuUe Ja3EPHOTO U3TYICHUS

[F.V.Potemkin et al, Rev. Sci. Instr. 92, 053101 (2021)]

[Lmanupyembie 3anaun

JInHaMyKa UMIUIAaHTAIlMKM UOHOB MO/ ACHCTBUEM JIA3€PHOTO U3TyUCHHS.

KonTposib AuHaMuKH BElIECTBA B CHIIbHOHEPABHOBECHBIX YCIIOBHSIX M0 CXEME «HAKAYKA-30HAUPOBAHUEY.
UccnenoBanust CTPyKTYpPHBIX MEPEX0I0B, HHUITUUPYEMbIX UHTEHCUBHBIM (DeMTOCEKYH/IHBIM JIa3€PHBIM HU3JTyYCHUEM
B IIPUITIOBEPXHOCTHOM 00JIACTH OPA3LOB IyTeM JUPPAKIUK ,PEHTTEHOBCKOIO UMITYJIbCa HA M3Yy4aEMOM CTPYKTYpE.
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Y CKOpEHHE 3apsKEHHBIX YaCTULL OT TBEPIOTEIILHOM
MHUIIICHA
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[{emm pabOTHI

Hamntn ycnosuda, Korga OQHOBPEMEHHO C peHTreHom U Tly
obpasyeTca HanpaBneHHbIN NYYOK YCKOPEHHbIX 3NIEKTPOHOB.

YTOUYHUTb OCHOBHble MNPOLECCbl U BNUATENbHLIE MapaMeTpbl B
doeMTOoCeKyHOHON Na3epHOon nras3me npu napameTpax narnyvyeHus
OAHHOro MyrnbTU-TepaBaTTHOro nasepa

(CR 107, 1= 101°-10° B1/cm?)

CpaBHUTb MOBEAEHME BTOPUYHLIX U3NYYEHUN — peHTrena, Tlu,
rapMOHMK NPU N3MEHEHUN ONUTENBbHOCTU U SHEPIUK UMMYIbCa.
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HarpaBJIE€HHOCTb Y JHEPTUSA sopmumitsaprso

CPaBHEHUIO C ra30BOM

YCKOpeHHI)IX 3HeKTpOHOB MUIIEHBIO, HO MJI0Xast
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HeckobKk0o KOHpUrypanum u3sMepeHusi 3JIeKTPOHOB

Marnurt [Hanpasnenue| Paccrosinue | Paccrostuue [Dneprus s| JnurensHocTs [HTEHCUBHOCTB|E 1, ,M2B|  E(npu Emin, M2B
HO TOJIE, OT MUIIICHH, | 10 DKpaHa, [MMIyJbce,| MMITylbca, (e ,Br/cm? N=max),
Tn CM CM m/lx MsB
0.1 [[Ipomyckanue 17 5 100 30 1-1018 11+3 49+0.5 [ 2.8+0.2
0.1 [[IponmyckaHue 17 5 250 30 2-1018 1243 4.9+0.5 | 2.3+0.12
0.1 [[Ipomyckanue 17 5 250 300 2-10%7 13+3 4.840.5 | 2.3+0.12
0.1 [[Ipomyckanue 17 5 250 950 6-1016 0 0 0
0.6 [[Ipomyckanue 14.3 7.3 250 35 A 14+4 - 3.5+1.1
0.7 | Orpaxenue 7 0.1 100 30 Ll 6.8+1.7 | 2.49+0.2 | 2.2+0.1
0.7 | Orpaxenue 7 0.1 250 30 2l 11+3 2.25+0.2 | 2.1+0.1
0.7 | Orpaxenue 7 0.1 250 300 2-1017 1444 | 2.5+0.21 | 2.1+0.1
0.7 | Orpaxenue 7 0.1 250 950 6-1016 0 0 0
0.1 | Orpaxenue 9 1.7 125 30 1-1018 5+1.4 - -
0.6 | Orpaxenue 7 9 250 35 2-1018 — 15+6 5.9+1.2
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BbiBOAbI

* [Ipy OKOJOPETITUBUCTKUX UHTEHCUBHOCTSX OINPEACIISIOIIM
SBJISICTCS TNIOTHOCTh YHEPTHUHU HAa MUILICHU 4 HE JJIMTEILHOCTD
UMITYJIbCa

* DHEPruu 3JE€KTPOHOB, JIEKAT B JUAIIA30HE dYHEPrui oT 2 1o 14
M5B B reomeTpun Ha OTpaXE€HUE U Ha nponyckanue. «Ha
OTPAKEHUE» YCKOPEHHBIC JICKTPOHBI MOSABIISIFOTCS OT
naTencusaoctd 1*10Y Br/cm?, B koryce 30 Mpaz «Ha
IIPOITyCKaHKWE» - OT MHTeHCUBHOCTH 2* 101 B/cm?,
HEHANPaBJICHHBIC

* TI'm UMITyJIbC MOXKET OBITh KaK CICACTBUEM TaK U MPUYMHOM
YCKOPEHUSA 3apSXKEHHBIX YACTHI] B JIA3EPHOU ILIa3ME.
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3anmacHbIe CJIAIbI HUKE
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Spectra (Counts)
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AHAJIUTHYECKHUE PACYETHI
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Experiment
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W Strong field THz-laser sources
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VA

'CXCMa HArPeBa IIASMb! KOPOTKIMH MMMy TbCaMt
JE——

&

IroThas waima

Dokycupylouas
onTuxa

Opa3oBarst UIa3Mbl P BOTEHe

P Paspeacunas niaima

YacTHin <

Munucss

Bun Topmo3Horo criektpa omnpenensiercss opmynon

@

ey = T P\ T
hot

Thot = (5.3 + 0.2) (I22)Y/3(3)
rJie A — JUTFHA BOJIHBI JJA3€PHOTO M3ITy4YEHHs, BEIpayKCHHAS
B MKM, | — ero HHTEHCHBHOCTD, BbipakeHHast B 1016
B1/cM2. BaskHO OTMETHTB, 9TO (POpPMYJIa MPE/IoIaraer,
9TO ITIa3Ma TOTJIOIAaeT SHEPTHI0 pe3oHaHcHo. [Tpn
MHTEHCHBHOCTSX JIA3€PHOTO M3IyYEHHs OOJBIINX, YeM
1016 Br/cM?, cTaHOBATCS 3aMETHBIMH TakHe P PEKTHI Kak
BaKyyMHBII HarpeB 1 aHOMAIIbHBIA CKHH-3()(EKT,
nosromy Gopmyna (3) npuaumaet Buf [1, 2]:
Thot = B(I2*)*/3(4)
rae koad¢uiment B nmpubmusnuTtensHo paBeH 3 + 5.
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Conclusions

The yield of secondary radiation from a femtosecond laser plasma (characteristic x-ray, harmonics of the visible
range) is determined primarily by the energy density, and not by the intensity or duration of the pump pulse. An
increase in the duration of femtosecond laser pulses in the range from 30 to 300 fs practically does not weaken
the yield of secondary radiation in the intensity range from 10%° to 1018 W/cm?. In metal THz, x-ray, SHG
depends in similar way on laser pulse energy and duration at 101°<1<10'® W/cm? range. The main intermediate
process is hot electrons formation.

Long fs pulses are more efficient for all secondary radiation generation. TPD instability makes a considerable
contribution in hot electrons formation.

The advantage THz generation in metal — is the absence of saturation above TW power level, the presence of
bright x-ray pulses for time-resolved studies.

More details in:

M. M. Nazarov, et.al. Quant.Electron, (2022).

M.M. Nazarov, P.A.Shcheglov et all, JPCS, 1692, 012018 (2020).
M.B. Yamus, et. al. Ontuka u ciekrpockomnusi, 2023 (2) — B meyarwu.
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