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Characterization of the shape-staggering effect in
mercury nuclei
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In rare cases, the removal of a single proton (Z) or neutron the minimum-energy configuration of the nucleus to deformation.
(N) from an atomic nucleus leads to a dramatic shape change.  Consequently, the ground states of most isotopes in the nuclear

TeopeTtnueckuil aHanu3 AaHHOTO 3P¢eKTa B
paMKax HauOoee MTPOIBUHYTHIX
000JIOUEYHBIX pacyeToB MeTojgoM MoHTe-
Kapio (ImaroHaau3amus MaTpHIIbI
Pa3MEPHOCTHIO ~10%) TI03BOJIHII
PETIOKUTH YTOYHEHHBIN MEXaHU3M
ABOJIIOLIMU (POPMBEI Sipa.

Marsh, B. A. et al., Nat. Phys. https://doi.org
/10.1038/s41567-018-0292-8 (2018).

N3MmepeHne W3MEHEHUM CPEIHEKBAAPATUYHBIX 3aPsSAd0BBIX
pPaauyCcoB M DJIEKTPOMArHUTHBIX MOMEHTOB s 1/718Hg na
ycranoBke ISOLDE (CERN) mo3Boinino ycTaHOBHUTBH, YTO
ahdext yepenoBanuss Gopmbl (Onu3Kas K chepuuecKon s
YETHBIX HM30TONMOB M CHJIBHO jAchopMUpOBaHHAS  JJiA
HEUYETHBIX) HaOII0MaeTCsl TOJABKO npH uncie HelTponor 100 <

N < 106.
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CocymecTtBoBanue ¢popm B siApax acrara
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OOHapy>KeHbI 3HAYUTEILHBIC PA3JININs BETMINH 3aPSI0BBIX
paanyCoB JUISI OCHOBHBIX U U30MEPHBIX («BHEAPEHHBIXY, I* =
1/2*) cocrosuuii suep 19719At, yro cBUIETENLCTBYET O
COCylIECTBOBaHUM ()OPM B ITHUX S/IpaAX.

Poct pannycoB u3otronoB At mpu yMEHbBIIICHUH YUCIIa
HeUTpoHOB npHu A < 198 cBUIETEIHCTBYET O MIIABHOM POCTE
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N J. G. Cubiss et al., Phys. Rev. C 97, 054327 (2018).
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HoBbI MmeToA nony4yeHUst UI30OTONMHOIO reHepaTopa anbga-amurtrepa 212Ph/?12B|

Ha3sHauyeHue ycTaHOBKM | boa B :
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Anbda cnekTpbl N3 pacnaga CeNekTUBHO BblAENEHHbIX Ha oXxnaxgaeMbli

konnekTop 212Pb (1230 °C, kpacHble To4kKn) 1 224Ra (1500 °C, YepHble TOYKM) U3
HOBOroO MULLIEHHOrO MaTepuana kapbuaa Topus (ThC) BbICOKOM NIIOTHOCTM

04

MpeunmylecTBa:

» OtcytcTBme XKPO (knaknx pagnoakTUBHbBIX OTXOLOB)

* icnonb3oBaHne ogHOW U TOW Ke MULLEHN ANS
NOCTOSIHHOIO HaKOoMMeHNa LeneBbIX pagmMon3oTonos

MpoTOTMN MULLEHHOrO YCTPONCTBA ANs
BLICOKOTEMNEPATYPHOTO BbiAENEHMS  Ins HakonneHus 212Pb n 22Ra MoXeT ObITb

nony4yaemblx paanoHyKNMa0B ncnonb3oBaHa MyLLEHb nocne ee gonron (210 cyT)
paboTbl Ha Nyyke A9 NoNyYeHUs ApYrnx paguoHyKnnaoB
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NMepBoe HabmopeHnue apep He-4 u antn-He-4 B PbPb cTONKHOBEHMAX Ha
Bbonbwom AgponHom Konnanpepe

B skcnepumente ALICE npu n3ydeHuun CBONCTB KBapK-IIIFOOHHOM
mnasmel (KI'TI), co3pgaHHON B LIEHTpaJbHBIX CTOJIKHOBEHUSX SJIEP

ceuHla Ha DBAK, BmepBele 3aperucTpupoBaHo 23 COOBITHA C 3,0 ALICE
poxaeHueM sjiep u antusaep He-4. Auturenuii-4 - caMoe Tsokenoe g 10

AJIpO AHTUMATEPUH, 3aPETUCTPUPOBAHHOE K HACTOAIIEMY BPEMEHU B 1

7a00paTOpHBIX yCIOBUSAX. Ha pucyHke moka3aHbl U3MEpPEHHbBIEC B 10

skcriepumenTe ALICE  Beixonwl nerkux sanep u antusanep. U3 1072

paBEHCTBA BBIXOJIOB SIIEp U AHTUSJAEP C OJUHAKOBBIM MACCOBBIM 107

quciaoM A ciedyeT, uTo OapuOHHBIM XUMHYECKUN TMOTEHIHWaT B 107

MOMEHT (popMupoBaHusa 3TUX sanep npu agponusanuu KI'TI onuzok 107

K Hymo. Dakrop MONABICHUsA, KAaK IUIaTa 3a IPUCOCIUHECHUE 107" 0-10% Pb-Pb, |/s,, = 2.76 TeV
JOTMOTHUTENBHOTO HyKJoHa, mnpumepHo 1/300. Temmeparypa 107

XAMHYECKOW 3aMOpPO3KH HaxomuTcs B mHTepBasie 135 M»aB — 177 0 4 3 5 4 0 1 2 3 4

Mb5B. IlonydeHHble pe3yabTarbl HCKIFOUUTEIBHO BAaXKHBI IS
pa3BUTUSL  MOJEJIEU  IPOCTPAHCTBEHHO-BPEMEHHOM  DBOJIKOLIUU
KBAPK-INIFOOHHOW T1J1a3Mbl HA CTAJUU AJPOHU3ALMUA U XUMHUYECKOU
3aMOPO3KH, a TaKXKe, 711 IOHUMaHUs MEXaHU3MOB HYKJIEOCUHTE3A.
Jlureparypa

“Production of He-4 and anti He-4 in PbPb collisions at 2.76 TeV at the LHC”

ALICE Collaboration
Nucl.Phys. A971 (2018) 1-20).
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OoOpa3oBanue kamnejab KBapK-mit0oHHOM miaa3mMbl (KI'IT) B cTOJIKHOBEHHSIX MAJIBIX
siiepHbIX cucteMm B 3kcnnepumente PHENIX na koanaiinepe RHIC

KonnekTuBHbIE TOTOKM YacTHUIl, POXIAIOIIUXCA B CTOJKHOBEHUSIX
TSOKEIBIX HOHOB, SIBJISIIOTCS OJHUM M3 TNPHU3HAKOB OOpa30BaHMS
cunpHOB3aumoneicTeyromeit  KI'TI,  oOnagaromein  cBoiicTBamu
MPAKTUYECKN uJeanbHON kuakoctu. B skcnepumente PHENIX
MpoBeAiCHa MporpaMma ‘‘CKaHUPOBAHHUS IO TEOMETPUU~ MPU SHEPIUHU
B3aUMOeHCTBIS VSyy = 200 I'5B. TpH B3aHMOIEHCTBYIONIME CHCTEMbI
(p+Au, d+Au u °He+Au) o0magaroT pasIMYHBIMM HAYaabHBEIMH
reOMETPUSIMU  O0JIACTM  TEPEKPBITUSL  SA€p, KOTOPbIE  MOXHO
XapaKTEpPU30BaTh MPOCTPAHCTBEHHBIMU SKCIIEHTPUCUTETAMU BTOPOTO U
TPETbErO  TOPSAJKA, BBIYMCICHHBIMH B Mojenu [naybepa (Puc.l).
N3mepenne smmuntudeckoro V, (Puc.2) u tpuanrymsproro V,; (Puc.3)
MOTOKOB ISl 3apsiKEeHHBIX aapoHOB B 0-5% HaumOosiee LEHTPaTbHBIX
p+Au, d+Au u 2He+AU CTOIKHOBEHHMSAX IOKA3aj0, YTO ITOTOKU Vy U Vy
CIeNyOT TOM K€  HWepapXud, 4YTO U  MPOCTPAHCTBEHHBIC
skcueHTpucuTeThl.  [lodydeHHble  pe3ynbTaThl  YKa3blBalOT  Ha
oOpa3zoBaHue Karejib KBapK-TIIFOOHHOM IJIa3Mbl B HYKJIOH-HYKJIOHHBIX
CTOJIKHOBEHUSIX C BBICOKOM MHO>KE€CTBEHHOCTBIO MPU B3aWMOICHCTBUU
MaJibIX SIIEPHBIX CUCTEM C TSKENBIMU sfipaMu. B mpoiiecce sBoIONMH
OTJIEIbHBIE KaIlJIi CIUBAIOTCS, COXPaHsIsd aHU30TPOIIHIO.

[“Creating small circular, elliptical, and triangular droplets of quark-gluon plasma”
PHENIX Collaboration, e-Print: arXiv:1805.02973 [nucl-ex], accepted to Nature Physics, 2018]
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PacnpepeneHus agepHoOM maTtepum
B NPOTOHOM30bITOUHBIX Aaapax 'Be u 8B

C nomowpbio co3gaHHoro B MUAP cnektpometrpa UKAP B sagepHom ueHTpe GSI umamepeHbl ceueHusn
ManoyrnoBoro ynpyroro paccessHua NpoToHoB Ha aapax “Be n 8B npu sneprum 700 MaB. AHanu3 UsmepeHHbIX
CeYeHMU nOo3BOSIMAN ONpeaennuTb B UCCNEAO0BAHHbIX AApPax NPOCTPAHCTBEHHble pacnpegeneHua AAepHOM
maTtepuun. Bnepsblie y agpa 8B onpeaeneH 3apaaosbiii paguyc. Moka3aHo Hannume y aapa SB cywectBeHHOro
MPOTOHHOrO rano.

1 . "Be 30| » this work
10 3 3 4 R, from charge radius
28 | { * Ry from occ
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= 3 densi 2
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PacnpepgeneHus aaepHoi matepum Paauycbl NPOTOHHOrO pacnpeaeneHus
B agpax “Be u 8B, B aapax usoronos B. Kpyxok (cnesa) —

pe3ynbTaT gaHHOM paboTbl.

G. Korolev et al., Phys. Lett. B 780, 200 (2018).
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CMS 13 T3B: 3nekTpocnabbin npouecc Z + 2 ctpym

35.9fb" (13 TeV)
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Observation of excited states of the £ baryon

Among all c-baryons, Q. (css) remained the only baryon with no exited states observed before LHCh. The LHCb collaboration has performed the searches for the exited states in the Z.*K~ decay
channel. The measured = *K~ mass distribution is shown in Fig. 1 where five narr,ow structures are observed.

—T T T T T T T T T
LHCb .
<+ EiK
— Full fit
--- Background

Feed-downs
M = sidebands

Candidates / (1 MeV)
W
o)
=

3000 3100 3200 3300
m(ZK ) [MeV]

Fig. 1. Distribution of the reconstructed Z,*K~ invariant mass. The solid (red)
curve shows the result of the fit, and the dashed (blue)

Also, it is found that the fit improves if an additional broad Breit-Wigner function is included in the 3188 MeV/c? mass region. The parameters of the observed
resonances are presented in Table 1. Table 1
The results of the fit to the = *K™ distribution for the mass, width, yield, and significance for each of the resonances. Yields for the feed-down contributions of the Q.(3066)°,

€,(3090)°, and £2,(3119)° resonances decaying into =,* 'K~ final state with the partially reconstructed =*" are also presented

Res. Mass, MeV/c? Width, MeV Yield No Feed down yield
Q.(3000)° 3000.4+02+0.1+04 45+0.6+0.3 1300+ 100+80 | 20.4
0.(3050)° 3050.2+0.1+0.1+04 0.8+0.2+0.1 970 +£60+ 20 20.4
0.(3066)° 3065.6+0.1+0.3+04 35+04+0.2 1740+ 100+50 | 23.9 700 + 40+ 140
0.(3090)° 3090.2+0.3+£05+0.4 87+10+0.8 2000+140+13 | 21.1 220 + 60 + 90
0
0,(3119)° 3119.1+0.3+09+0.4 1.1+08+04 480+ 70+ 30 104 190+70+20
0,(3188) 3188+ 5+ 13 30+15+11 1670 +£450+ 3 6
0 60

This discovery leads to a wide theoretical discussion about the nature of the observed resonances. In some models (V.Petrov), the narrowest of them are
interpreted as pentaquark states.

Reference  Phys. Rev. Lett. 118, 182001 (2017)
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