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OOCyXaeHrue THUIIOTETHYECKOH TEMHOW MaTepud ¢ TEMHOW »HEpruM Bo BcenmeHHOM
CTUMYJUpYyeT OOJIBIION MHTEpeC K M3y4eHHIO Oe3HEHTpUHHOIO ABOHHOTO OeTa-pacmana ¥ JBOWHOTO
e-3axBara sapoM. [locnenuuii mpouecc Mor Obl JaTh OJHO3HAYHOE JTOKA3aTElIbCTBO MAalOpPaHOBCKOM
IpUpoAbl HEUTpuHO. B TO e Bpems OH OOBIYHO IOAABISIETCS HAa MHOIO IOPSAKOB H3-3a CBOEIO
PE30HAHCHOTO XapakTepa M CBA3aHHOTO ¢ HUM ¢akropa bpeiita-Burnepa. C apyroit cTopoHsl,
aTOMHBIE PE30HAHCHI MOXKHO HAcCTPOUTH [l] C MOMOIIBIO BHELIHErO JIa3epHOTO moisi. PaccMoTpum
saxsar 2e0v L1L1 B ®Kr ma yposens 2 + 2438 k3B 8Se. Jlepekr pesonanca A = 6,87 x3B. Dra
M30BITOYHASL PHEPTUSI MOXKET OBITh NEpeaHa IMOJII0 JIA3EPHOI0 HCTOYHUKA MSTKOTO PEHTIIC€HOBCKOI'O
n3nydeHus. Takod MepeHOC OCYIIECTBIISIETCS CMELIaHHBIM COCTOsIHMEM 2S-2Pp3/2, oOpasyromumcs
B TIOJIE JIa3epa. 3aTeM P-3JIEKTPOHBI CMEIIUBAIOTCS C S-AbIpKaMH, 0Opa30BaBIIMMUCS NpU 2e-3aXBare.
Awmmuturyna npumMecu 3 = eE<2p|r|2s>/5, rae E — HanpsokeHHOCTD MO ja3epa, € — 3apsiI JIEKTPOHA.
&= 6,65 x3B paBHa pasnoctu 2p3/2-2S-ypoBHeil U 3Hepruu jga3epHoro GporoHa hwl cOOTBETCTBEHHO.
PacuetHoe 3HaUeHHE MaTPHYHOTO dneMeHTa <2p|r|2s> = 22 k3B-1. ®akTop yckopenus 12 Bo3HHKaeT 13-3a
IPUCYTCTBHS 6P-DIEKTPOHOB BMECTE ¢ 2S-nbIpkamu. [Ipeanonaras B = 1, mel Haxomum E = 10° B/cm.
Torma BRIMIPHIII 3a cYeT OTCyTCTBHUS (hakTropa Bbpetita-Burnepa pasen (A/(G/2))2 = (6,87/0,0038)2 =
=2,8x10%, rne G = 7,6 5B — nonnas mmpuHa cocTostHus 25-2. B pesysbTate cKOpOCTh YBaMBAETCS
yxke npu E = 400 B/cm, wim mommpocth obmyuenus P = 4x10° Br/cm? Takue 1ojs DOCTYIHEI
B PEHTTE€HOBCKUX JIa3epax Ha CBOOOJHBIX 3JIEKTPOHAX, pa3pabOTKa KOTOPBIX PE3KO BO3pOCia 3a
NOCJIeTHHE ABA ACCATUIICTHS, TAKUX Kak ramMmma-(adpurka B LIEPH [2] unu HacTpauBaemble HCTOUHUKA
MSTKOTO PEHTTCHOBCKOro M3iydeHMs, momoOHbie Linac Coherent Light. McTouHMK ruraBaTTHOM
MOIIIHOCTH [3] u mpyrue.
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Discussion of hypothetical dark matter and dark energy in the universe stimulates a great
interest in the study of neutrinoless-double-beta decay and double-e capture by the nucleus. The latter
process if observed could give an unambiguous proof of the Majorana nature of neutrino. At the same
time, it is usually suppressed by many orders of magnitude due to its resonance character and the
related Breit-Wigner factor. On the other hand, atomic resonances can be tuned [1] by means of
externally applied laser field. Consider 2e0v L;L; capture in 8Kr to the 2+ 2438-keV level of "8Se.
Defect or resonance A = 6.87 keV. This excessive energy can be transferred to the field of a soft-X-ray
laser source. Such a transfer is fulfilled by the 2s-2ps» mixed state formed in the field of the laser.
Then the p electrons mix with the s holes formed in the 2e-capture. The amplitude of admixture is
B = eE<2p|r|2s>/5, E being the laser strength, and e — the electron charge. 6= 6.65 keV equals the
difference of the 2ps;»-2s-levels and the energy of the laser photon hawi, respectively. The calculated
value of the matrix element <2p|r|2s> = 22 keV1. Acceleration factor of 12 arises due to the presence
of the 6p electrons together with the 2s holes. Supposing B = 1, one finds £ ~ 10° VV/cm. Then the gain
due to absence of the Breit-Wigner factor is (A/(G/2))? = (6.87 / 0.0038)? = 2.8x10°, where G = 7.6 eV
is the total width of the 257 state. As a result, the rate doubles already at £ = 400 VV/cm, or irradiation
power P= 4x10%° W/cm?. Such fields are available at X-ray free-electron lasers, whose development
have seen the rise during the last two decades, such as the gamma factory at CERN [2] or tunable soft
X-ray sources, like Linac Coherent Light Source with gigawatt power [3], and others.
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