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AnaHoTan M

Wurepec K nccie0BaHuio B3aUMO/I€HICTBUSI HECKOJIbKUX PE30HAHCHBIX I0JIEHl ¢ MHOIOYPOB-
HEBBIMU KBAaHTOBBIMH CHCTEMaMU O0YCJIOBJIEH MMIUPOKUM KPYTOM BO3MOXKHBIX TPUMEHEHU pas3-
JIYIHBIX 3P HEKTOB, HAOIIOAAEMBIX TP MHOTOYACTOTHOM BO30Y2KIEHUN KBAHTOBBIX OOBEKTOB.
Cpei HIX MOXKHO OTMETHUTH IIBETHYIO 9XO-Tosorpaduio, cxkarre HH(MOPMAaIMN B TPEXYPOBHE-
BBIX CpeJlaX, KOMMPOBaHWE KBAHTOBON MH(OPMAINN, MHOTOYPOBHEBbIE KBAHTOBBIE T€MTHI, BbI-
[IOJIHAIONHE JIOTUYecKue onepanuu. Kpome Toro, 3anmuch u BOCIPOU3BEIEHNE SXO-TOJOIPAMM B
MHOT'OYPOBHEBBIX CHCTEMaX IIPUBOJUT K BO3MOXKHOCTU, HAPSy C JIOPMYECKUMU OIEPAIUSIMHU,
BBITIOJIHATH U3MEHEHHE IMKAJIBI PeAJTbHOTO BPEMEHU U IOCJ/IEI0BATEIBHOCTH COOBITHI B MX OT-
KJINKaX, HHGOPMAIUs O KOTOPBIX ObLjIa 3aJI02KEHA B POCTPAHCTBEHHO-BPEMEHHYIO CTPYKTYDPY
00'bEKTHOIO MMILyJIbca. B pabore paccmorpena ¢das3oBasl aMsATh B TPEXYDPOBHEBOI CHCTEME,
CBSI3aHHASI C COOTBETCTBUEM M30XPOMAT HEOMHOPOHO YIMUPEHHBIX JIMHUI, TOABEPTIINXCS BO3-
Oy>K/IEHUIO JIA3EPHBIM M3JIyYEHUEM HA PA3HBIX YACTOTHBLIX [IE€PEX0JIaX, MMEIOIIUX OJMH OOIIuii
SHEPreTUYecKuil ypoBeHb, B Pa3Hble MOMEHTHI BpeMeHu. [lokazaHo, 4To BO3/eiicTBHE BHEITHIX
IPOCTPAHCTBEHHO-HEOTHOPOIHBIX JIEKTPUIECKUX IT0JIeH MTO3BOJISIET YIIPABJISTH TaKO#M (ha30Boit
AMATBIO, YTO MOYXKET ObITh MCIIOJIL30BAHO JJIsl ONpPEesIeHUs ONTUMAJIbHBIX yCI0Buii hbopMu-
pPOBaHUsI CTUMYJIMPOBAHHOI'O (DOTOHHOIO 9Xa B TPEXyPOBHEBOI crcTeMe.

KuarodeBbie cioBa: cTuMyInpoBaHHOe (DOTOHHOE X0, TPEXYPOBHEBAsl CUCTEMA, HEOHO-
poaHoe ymupenue, ¢pa3oBasi TaMsTh

Bsegenue

PopMUpOBAHUE ONTUIECKUX ITEPEXOJIHBIX ITPOIECCOB B MHOTOYPOBHEBBIX CHUCTEMAX
IIPOUCXOTUT TPU BO3/IEHCTBUU HA BEIMIECTBO KOPOTKHUX JIA3€PHBIX UMITYJIbCOB, PA3HECEH-
HBIX BO BPEMEHU W PE30HAHCHBIX PA3HBIM YACTOTHBIM II€PEXO/IaM, MOITOMY WX B3aU-
MOJIefiCTBUE JIPYT C APYTOM CTAHOBHUTCS BO3MOXKHBIM JIMIIL 4Yepe3 CPeay M TOJBKO
B TOM CJydae, KOTJ[a BEN[eCTBO 00OJIaJaeT IOCTATOYHO JJIUHHOW (pa30BOH MaMSATHIO.
B rtakoit curyanuu KaxK bl J1a3epHBI UMITYIbLC TepeiaeT NHMOPMAIUIO O CBOUX BOJI-
HOBBIX XapaKTEePUCTUKAX B CPENy, U 9Ta WHMOPMAIUsI COXPAHSIETCS 3/1eCh JI0 IIPUXO0JIa
CJIEYIONMX JIa3ePHBIX uMiryibcoB [1, 2]. B paborax [3-6] Gbuio mokasano, aro op-
MHUPOBAHHUE ONTUIECKUX IEPEXOTHBIX IPOIECCOB B MHOTOYPOBHEBBIX CHCTEMaX B TBED-
JIOM TeJIe CyIIEeCTBEeHHO 3aBUCUT OT CTEeIleHN KOPPEJISINU HEOJHOPOIHOI'O YIINPEHUS Ha
Pa3HBIX YACTOTHBIX MEPeXo/iax W PA3JUIHBIX BPEMEHHBIX WHTEPBAJaX B CBI3U C BO3-
MOXKHBIM pa3pylieHneM o0paTuMoil (ha3oBOil TaMATH CACTEMbI U3-33 YaCTUIHON B3a-
UMHOH bUKcanyum Hepruii mepexofoB. Bo3aeiicTBre Ha PE30HAHCHYIO CPEJly BHENTHUX
IIPOCTPAHCTBEHHO-HEOTHOPO/THBIX JJIEKTPHIECKUX IMOJEH MOYKET HTPUBOJIUTH K JIOMOJI-
HUTEJIbHOMY HMCKYCCTBEHHO CO3J@HHOMY HEOIHODOJHOMY yIMMpeHuio. B sTom ciaydae
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BO3MOXKHO yIipaBjieHne (a30BOil MAMSITHIO CHCTEMBI IIyTeM H3MEHEHUs IIapaMeTpPOB
BHEITHUX TPOCTPAHCTBEHHO-HEOTHOPOIHBIX SJICKTPUIECKUX IOJICH, MpUdeM HamnboJiee
3dPeKTUBHLIM BO3JeiicTBIEM Ha (Pa30BYIO MAMSITH SBJIAETCA CIydail Ja3epHOr0 BO3-
Oy»KJIeHNsT Y3KUX YACTOTHBIX 00JIacTell HEOJHOPOHO YIIUPEHHBIX JTMHUNA PE30HAHCHBIX
epexosioB. IIpu 3TOM HCKYCCTBEHHO CO3JaHHOE HEOJHOPOJIHOE VIIUPEHHE BHEITHIMUI
IPOCTPAHCTBEHHO-HEOTHOPOIHBIMI 3JIEKTPUIECKUMU TTosisiMu 3a cueT ddderra [ltap-
Ka MOXKET ObITh CPABHUMBIM C pa3dpPOCOM YaCTOT 3a CYeT YACTUIHON B3aMMHON (DUK-
CaIy SHEPTUil IePEXOI0B, YTO MPUBOIUT K IaCTUIHOMY BOCCTAHOBJIEHHIO KOTE€PEHTHO-
CTHM MHOTOYPOBHERBOI cucteMbl |7, 8]. Takoit abdexT MOXKeT NPUBOAUTE K YBEJIUICHUIO
MHTEHCUBHOCTH OTKJIMKA CTUMYJIMPOBaHHOTO (hoToHHOTO %8 (CP) B TpexypoBHEBOI
cucTeMe, 9TO sIBJISIETCs IIPOTUBOIIOJIOKHBIM 3 dEKTY 3anupaHusi (POTOHHOIO 3Xa.

OnruMasibHbIE YCJIOBUS YBEJINYEHUs] MHTEHCUBHOCTU
orkauka CP® B TpexXypoOBHEBOI cucreme

DHEPruu COCTOSHUN U SHEPTUU IE€PEXOJ0B MOXKHO PACCMATPUBATH KAk (QyHKIMN
MHOIMX Tapamerpos f(z1,...,%,). O6JacTh U3MeHEHHsI ApAMETPOB OIPEJeJISeTCs
dyuxmeit g(A(x1,...,T,)) pacupeieseHns ONTHIECKUX [EHTPOB [0 TaCTOTaM, HO Jia-
JK€ MOHOXPOMATHYIECKOE BO30OYKIEHUE HA yPOBEHb ¢ suepruei E(xq,...,%,) MOXKeT He
MPUBECTU K BBIJIEJIEHUIO ONTUIECKUX MEHTPOB OJMHAKOBOIO THUIA, TaK KakK (pUKCAIHs
3HadYeHns] (QYHKIMA MHOTUX [EPEMEHHBIX He (DUKCUPYeT 3HAYEHUIl apryMeHTOB, a Ha-
KJIaBIBaET Juiib yesoBue AE;;(x1,...,2,) = Ei(x1,...,2n) — Ej(21,. .., 2n) = fw;; .
[Tpu cpaBHEHNE JIBYX Pa3HBIX [IEPEXOJIOB IIapAMETPhI, OCTABINNECS He (DUKCUPOBAHHBIMUI
Ha OJIHOM IIepexojle, BJIMSAIOT Ha JHEPIHUI0 JPYroro Mepexoja, MOITOMY BO3HUKAET BO-
IIPOC, TIPYU KAKUX YCJIOBUSX 9TO OI'PAHUYIEHUE, HAKJIAIbIBAEMOE Ha IIePexos ¢ —j , (DUKCH-
pyet suepruio nepexoqa i—k mwim k—j. B cBoio ouepesn, OT cremenu Takoit dukcarun
3aBUCUT CTEIEeHb COXPAHEHWsT KOTEPEHTHOCTH B MHOI'OYPOBHEBOI CHCTEME MPU BO30Y K-
JIEHIU ee Ha Pa3HBIX Iepexoax. Ha nporecc dopMupoBaHns ONTHYECKUX IT€PEXOIHBIX
IIPOIIECCOB BJIMSIOT, B YACTHOCTH, PEJIAKCAIMOHHBIE mporecchl. [loHm:KeHne Temiepa-
TYypbl 00pa3iia IO3BOJISIET YBEJUUUTH BPEMsl PEJIAKCAIUU, UTO W WCIOJIB3YeTCsl ITPU
ITOCTAHOBKE JKCIIEPUMEHTOB 10 HAOJIONEHNI0 (DOTOHHOTO 3xa. HekoppenmpoBaHHOCTH
HEOHOPOHOTO YIMUPEHUsT Ha PA3IUIHBIX PE30HAHCHBIX IEePexo/iaX CJab0o 3aBUCUT OT
TEMITEPATYPHI U BJIUsIET Ha MHTEHCUBHOCTH OTKJINKA CDPD 1 IpHu HU3KUX TeMIepaTypax.
Curyarus 110 Habr01eHnt0 0TKInKa CD B TpexXypoOBHEBOI CUCTEME MOYKET ObITH U3Me-
HEHA IIyTeM BO3JIEHICTBUSI HA TPEXYPOBHEBYIO CPeJLy IPOCTPAHCTBEHHO-HEOTHOPOIHBIMU
sjeKTpudecKuMu ToJsmu. Pacemorpum dopmupoBanre COPD: niepBblii 1 BTOPO BO3-
Oy KIAI0IIHE JIA3ePHBIE UMITYJILCHI BO3EHCTBYIOT Ha Tiepexoye 1-2, a TpeTuii, CauThIBa-
onuit, — Ha nepexojie 1-3. Bymem cuurarh, 9T0 CrieKTpasbHas 00JIaCTh BO3OYK/I€HUS
HEOJTHOPOHO YIITUPEHHON JIMHUN egé)(A) OIIPEeJIeJIsIeTCs TIEPBBIM JIA3EPHBIM HMITY/Tb-
COM, a CIIEKTPBI BTOPOI'O U TPETHErO UMITYJIHCOB MEPEKPBIBAIOT BCIO HEOHOPOIHO YIITH-
peHHyo JmHu. [ HANPS>KeHHOCTH 3JIEKTPUIECKOTO TIOJI OTKJIMKA B 9TOM CJIydae
nostyanm 7]

oo oo ) A/
E(t) ~ / / /E%) (A)exp {iAF [(t — Tio — To3) (1 N m(T,z1,...,25)+
—o00 —o0 V

!

CS =, — T12 CS =, — / ] 3=
+ =2 VE(t)F) - 2 (1+ = VE(r2)7) | }gl(A)gg(A )dA dA' d7 |,

rae V' — obbem BO3OyKIaeMoil yacTu obOpasiia, Tiz — BPEMEHHOW WHTEPBaJ MEXKLy
LIEPBBIM U BTOPBLIM BO30YXKIAIOIMIMMHA UMILYJILCAME, To3 — BPEMEHHON MHTEPBAJ MEXKLY
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‘ﬁEz HB/CMz ]

Puc. 1. BaBucumocts naTeHCHBHOCTH OTKIMKA CPD, hopMuUpyemMoro B TpexypoBHEBOii cucre-
Me OT 3HAJYEHHsI TPAJIMEHTa JIEKTPUYECKOr0 0I5, HAKIAbIBAEMOTO Ha 00pa3el] Ha BpeMEHHOM
HMHTEPBAJIE MEXK/Iy TPETHUM BO30YKIAIOMAM MMITYJIHCOM W TIPE/IIOIATAaeMbIM BPEMEHEM ITOsIB-
nenns orkianka CPD. ¢’ = 0.1 uc™', I' = 1.26, k = 0.1, pasmep obpasua L = 0.1 M, mupusa
HEOIHOPOJIHO YIIMPEHHO mHuN Ha repexoge 1-2 o =5 uc ™1, Cs = 100 x['n/(B/cm), Cy =
=100 xI'n/(B/cm), \ﬁEl\ =0 B/CM2, T12 = T23 = 50 HC

WE 1 VE,
T 4 7 1
Q)IS H
] ] !
1 2
@y, o
i '
2-12 TZS te

HncC. 4. UXeMa B MNCTBUA BHENTHETO H H HOTI™ JIEKTPHUYIECKOTI'O I10JIA H ncremMy Tpex-
Puc. 2. Cxema Bo3Ieiic (S} €I'0 HEOJJHOPOJHOT'O dJI€ €CKOTI'O IIO a CucrTe (&3
YPOBHEBBIX OIITUYECKUX IHEHTPOB IIOCJI€ TPETHEr'o CHUTBHIBAIOIIETIO UMITYJIbCa

BTOPBIM BO30Y2K/IAIOIUM ¥ TPETHUM CUMTHIBAIOIIMM MMIIYJIbCAME. Pacipe/ieneHne om-
TUYeCKUX 1EeHTPoB 110 YacroraM ¢1(A) u go(A’) GyueMm cuurarb rayCccoBbBIMU C JIUC-
NIEPCUAME O3 U 025 COOTBeTCTBEHHO, I = (13,019 — MapaMeTp HeSKBUIMCTAHTHOCTH

criektpa cucrembl, m(I', 21,...,2,) ONpPENeNseT HEOIUHAKOBOCTD B3aUMOJEHCTBHSI Ol

THYECKOTO 3JIEKTPOHA C JIOKAJIbHBIM KPHCTAJUIMYECKUM IOJeM B Pa3HBLIX COCTOSHUAX,

ILim1 m(C,x1,...,2,) = 0, A = h1Ea(21,...,2,) — Q12 — HaYAIbHLIH YACTOTHBI
.

CJIBUT OTJIEJILHON M30XPOMATHI, {19 — MEHTPAJbHAS YACTOTa HEOTHOPOIHO YIMTHPEHHON
JMHAK Ha 1epexoge 1-2, A’ — JONOIHMTEILHBI YaCTOTHBIA CABUT U3-3a YaCTUIHOM
dbukcanun sHeprun nepexoga 1-2 orHocuTeabHO SHeprum mepexoma 1-3. Cg, C§ —
MITAPKOBCKUE MOCTOsTHHBIE Ha Tepexofiax 1-2 m 1-3 coorBercTBeHHO. B KadecTBe pe-
30HAHCHBIX IIEPEXOJ0B MOXKHO B3ATb CHCTEMY TPEXYDPOBHEBBIX ONTHIECKUX IEHTPOB C
HEIKBUMCTAHTHBIMU yPOBHsME |1 >, |2 > |3 >, coOTBETCTBYIONMMU yPOBHIAM SHED-
ruit wonos P13t B marpume LaFs B npumecnom xpucramie LaFz:Pr3t [9, 10]. Byzem
CYUTATh, YTO 00JIaCTh BO3OYKIEHHUSI HEOIHOPOHO YIIMPEHHON JIMHUK IIEPBBIM JIa3ep-
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Puc. 3. Cxema Bo3melicTBus IBYX rPaNe€HTOB BHEITHETO HEOIHOPOIHOTO SJIEKTPHIECKOTO IO
Ha CHUCTEMY TPEXYyPOBHEBLIX OIITHUYECKHUX IIEHTPOB
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Puc. 4. 3aBucumocts naTeHCHBHOCTH OTKINKA CDPD, (hbopMUpPyeMOro B TpEXypOBHEBOI CUCTe-
Me, OT 3HAYEHUH I'PAJMEHTOB 3JIEKTPUIECKUX TOJIeH, HAKJIa/IbIBAeMbIX Ha 00pa3ell, Ha BPeMeH-
HbIX I/IHTepBaJ[aX I\/IE)K/Ly I[epBbIl\’I n B’[‘Opbllw 3036y)KjLa,}OIIU/II\/II/I MI\lIIyJIhCal\’lI/I u l\’le)Kij Tpe'l‘bl/ll\fl
BO30Y»KJAIONMM UMITYJILCOM M HPEJIIoaraeMbIM BpeMeHeM HogBiaenus orkanka CDPD. o' =
=0.1umc™ ', ' =1.26, k= 0.1, pasmep o6pasma L = 0.1 M, muprHa HCOTHOPOIHO YITHPEHHO
smmmE Ha nepexoge 1-2 0 = 5 ne ) Cs = 100 xI'n/(B/cm), C = 100 xT'i/(B/cm), \§E1\ =
=0 B/CMQ, T12 = T23 = 50 HC

HBIM MMITYJILCOM paBHa k', Tine k < 1, 0 — muprHa HEOJHOPOIHO YIIMPEHHON JIMHWM.

Ha puc. 1 upeacraBiieH pe3yibTaT TEOPETHUECKOTO HCC/IEI0BaHUSA (HOPMUPOBa-
Hust oTKIIMKOB CPD B TPexXypOBHEBOH CHCTEME ONTHYECKUX IEHTPOB MPU HAJIOKEHUN
BHEITHEr0 I'PAJIUEHTHOTO JIEKTPUIECKOTO TI0JIsI Ha BPEMEHHOM HHTEPBAJIE MEXKJIy Tpe-
THUM PE30HAHCHBIM WMMIIYJIbCOM U IIPEIIOJIaraeMbiM BPEMEHEM IIOSIBJIEHUsI OTKJIMKA,
sxa (puc. 2). B sToM ciyyae B 00JaCTH 3HAYEHMI TI'DaJMEHTa [POCTPAHCTBEHHO-
HEOIHOPOTHOTO 3jieKTpudeckoro nois (20-40 B/cm?) mpoucxoauT yBenmdenne wH-
tencuBHOCTH OTKJMKa CPD Gosee vem B 10 pa3 1mo CpaBHEHHUIO CO CJIyIaeM |§E2| =
=0 B/cm? [8].

Jlasiee paccmarpuBasics ciydail (popmupoBanus oTKJInKoB CPD B TpexypoBHEBOMH
CUCTeME OITUYECKUX [EHTPOB IIPU HAJIOXKEHUU BHEITHUX I'PAJUEHTHBIX JJIEKTPUIECKUX
[OJIsl HA BPEMEHHBIX WHTEPBAJIaX MeXKJIy TEePBBIMU BO30YKIAIONMMYA UMITYJIHCAMUA U
MEXKJIy TPETbUM PE30HAHCHBIM HMMITYJIbCOM U IIPEJIIOJATAEMBIM BPEMEHEM ITOSIBJICHMST
OTKJINKa 9Xa (pHUC. 3), PE3yJIbTAT YMCIEHHOTO IKCIIEPUMEHTA IIPUBEJIEH Ha puc. 4.
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Ananus rpaduka, NpeICTABIEHHOTO Ha pPHUC. 4, MOKA3BIBAET, UTO BO3JEUCTBUE
Ha TPEXYPOBHEBYIO PE30HAHCHYIO Cpely BHEITHUX JICKTPUUCCKUX IOJeH Ha pasimd-
HBIX BPEMEHHBIX IIPOMEXKYTKaX MOKeT IPHUBOJUTH K yBEJIMYEHUIO MHTEHCUBHOCTH OT-
kauka COD npu HEOOIBIINX YUCIEHHBIX 3HAYEHNUAX IPAUEHTOB I0JIell, a TakxkKe K 3d-
dekry zanupanns orkianka CDPD, 4TO HPOSBISETCS B YMEHBIIEHUN WHTEHCUBHOCTU
ork/MKa. Takum 06pa3zoM, 1pu HEDOJBINNX 3HAUYEHUSX I'DAJHEHTA IPOCTPAHCTBEHHO-
HEOHOPOIHBIX 3JIEKTPUYECKHX IoJIell Habsonaercs 3hdeKkT YacTUIHOIO BOCCTAHOBIIE-
HUS KOT€PEHTHOCTU B TPEXYPOBHEBOI CHCTeMe, Pa3pPyIICHHOHR 3a cYeT YaCTUYHON B3a-
NMHO (DUKCAIINU IHEPTUI 11€PEXOJIOB, UTO IIPOSIBJIAETCS B YBEJUUEHNN HHTEHCUBHOCTH
orkimka CPD, npudem Hambosree 3hPeKTUBHBIM BO3eiicTBIEM Ha (a30ByIO MaMSIThH
SABJISIETCS CJIy9ail JIa3epHOTO BO30YXKJIEHUS Y3KHUX YaCTOTHBIX 00JacTeil HEOIHOPOJIHO
VIMUPEHHBIX JUHUN DE30HAHCHBIX IEPEXOJIOB.
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Abstract

The increasing interest in the study of the interaction of several resonant fields with multi-
level quantum systems is due to a wide range of possible applications of various effects observed
in the multi-frequency excitation of quantum objects. Among them, we can note color echo
holography, information compression in three-level environments, copying of quantum informa-
tion, and multi-level quantum gates that perform logical operations. In addition, the recording
and reproduction of echo holograms in multi-level systems leads to the possibility, along with
logical operations, to perform a change in the real-time scale and the sequence of events in
the echo-hologram response, the data on which were embedded into the temporal structure
of the object laser pulse. The formation of optical transient processes in multilevel systems
occurs when the short laser pulses separated in time and resonant of different frequency tran-
sitions at the substance have an effect on the system, so that their interaction with each other
becomes possible only through the medium and only if the medium has a sufficiently long
phase memory. In this situation, each laser pulse transmits information about its wave char-
acteristics to the medium, and this information is retained here until the arrival of the next
laser pulses. The formation of optical transient processes in a multilevel system in a solid
depends essentially on the degree of correlation of the inhomogeneous broadening on different
frequency transitions and different time intervals, in connection with the possible destruction
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of the reversible phase memory of the system due to a partial mutual fixation energies of
transitions. The influence of external spatially inhomogeneous electric fields on the resonant
medium can lead to an additional artificially created inhomogeneous broadening. In this case,
it is possible to control the phase memory of the system by changing the parameters of external
spatially inhomogeneous electric fields, and the most pronounced effect on phase memory is
the case of laser excitation of narrow frequency regions of inhomogeneously broadened lines
of the resonance transitions. Moreover, the artificially created inhomogeneous broadening by
external spatially inhomogeneous electric fields due to the Stark effect can be comparable with
the spread of frequencies due to a partial mutual fixation of the transition energies, which
leads to a partial restoration of the coherence of the multilevel system. This effect can lead to
an increase in the intensity of the response of the stimulated photon echo (SPE) in the three-
level system, which is the opposite effect of photon echo locking.
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memory

Figure Captions

Fig. 1. The dependence of SPE response formed in the three-level system on the electric
field gradient applied to the sample in the time interval between the third excitation pulse and
the expected time of SPE response occurrence. o’ = 0.1 ns~', I' = 1.26, k = 0.1, sample

size L = 0.1 m, inhomogeneously broadened line width at the 1-2 transition ¢ = 5 ns ™,

Cs = 100 kHz/(V/cm), Cs = 100 kHz/(V/cm), [VE;| =0 V/cm?, 712 = 723 = 50 ns.

Fig. 2. The scheme showing the influence of external spatially inhomogeneous electric field
on the system of three-level optical centers after the third scanning pulse.

Fig. 3. The scheme showing the interaction of two gradients of external spatially inhomo-
geneous electric field on the system of three-level optical centers.

Fig. 4. The dependence of the SPE response intensity formed in the three-level system on
the gradients of electric fields applied to the sample in the time intervals between the first and

second excitation pulse and the expected time of SPE response occurrence. ¢’ = 0.1 ns !,

I' =1.26, £ =0.1, sample size L = 0.1 m, inhomogeneously broadened ling width at the 1-2
transition o = 5 ns~!, Cs = 100 kHz/V/cm), C% = 100 kHz/(V/cm), |VEi| =0 V/cm?,
T12 = T23 = 50 ns.
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