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1. PaconpoCTpaHEHHOCTh XUMHUYECKHUX SJIEMEHTOB
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1. PactipocTpaHEHHOCTh XMMUYECKUX 3JIEMEHTOB B COJTHEUHOU
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1. HyKNeocMHTe3 B peakumsix C HeuTpoHamu (Ty4<2):
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1. Kapra sajaep u nyTh r-mpouecca

Superheavy nuclei
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2. CueHapuun, KpaTkast UICTopus

CBEpPXHOBBIE — TEpMOSZIEpHBIE U Koutancupyromue (s>200kg)
high entropy wind? Woosley et al. 1992-94

['enueBas Benwimka? (Truran at al.)

Hentpuno-uaayuupoBaHHbii r-miponecc - CHII
Epstein, Colgate 1988; Nadehin, Panov, 1998

Ctpyu (B3pbIBbI) HA NOBEpXHOCTU NS (b.-Koran,UeueTknH)

['amma-Bcruiecku u JIxersl (Cameron, 2000)?

Cnusitnue HeMTpoHHBIX 3Be3/1: (bauaankoB u ap. 1984)
Mojienb - Rosswog et al 1998/1999)
CCSNe — Ye~0.5 (Huedepol et al. 2010;)

Penkne maccuBabie CH (MHE

, quark,....)




2. Y, crapsie 3Be311bl, MeTAIIMYHOCTh Z<0.001 [Fe/H]~ —3.1
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2. CueHapuun. HeobxoanMble ycnosus ans r-npouecca,
3apogabllleBble aapa (seeds); MCTOYHUKN HEUTPOHOB

OT B3pbIBOB CH A0

CNUSiHUS HEUTPOHHbIX 3B€3]

“Fe”: n/seeds ~150
(a,n)-: 22Ne(a,n)%Mg
12C(12C,n)23Mg; 13C(a,n)160
B3pbIiB SN, M=25M,,
Woosley et al. 1992,94
s>250kg Hot v-wind
Freiburghouse et al.1999

To~v1, po ~ <106r1/cm3

“Fe"” n nerkve aapa
n/seeds ~150

NSM~ 1.2M, +1.4M-
ejecta, Ty<2, p~1-107

Ye=(1-n)/2~0.01-0.42
Rosswog, et al. 1999
Rare SN (MHD, quark,...)

Winds and collisions




Cuenapun Neutron Star Merger

1.4 r-process region ||
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Neutron star merger scenario - To(t), Y,(t), p(t)
Rosswog et al Astron. Astrophys. 341, 499 (1999)

Freiburghaus et al. AJ 525 (1999); 0.01< Y, <0.20 (0.05,0.15)
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2.(4).
TecHnbIe
JIBOVMHEIE

CUCTCMBI.

CH3.

GW170817

CnusaHune AByX HEMTPOHHbIX 3BE3]
Habnioganock AeTeKTopaMun rpaBuTalMoOHHbIX

BonH LIGO / Virgo n 6onee 70

3NeKTpoOMarHMTHbIMU 06C€pBaTOpVIﬂMVI .

12:41:04 UTC

. ,ﬂETeKTMDOBaHa rpasuTauMoHHan BONHa OT

CNUAHUA HENTPOHHbLIX 3Be3]

PoccTosHue
& 130 MNH. CBETOBbLIX NEeT
@ Mpounsowno
17 Aerycra 2017
™ Tun )
0 Cnusanue HEWTPOHHLIX 3BE3]

. [paBUTaUMOHHAA BONHA

[lse HEWTPOHHBIE 38315,
Kaxgas pasMepoM C ropoa,
HO C MAacCOi He MeHbLue
Macce ConHua

GW170817 nossonser HaM
Brnepsebie M3MEPUTL CKOPOCTh
pacWMpeHns BCceneHHomn
HanpsMylo, UCNONb3YA
rpasMTauMOHHbIE BONHBI.

WU3NYYEHHUA OT CNAHKUA
HENTPOHHBIX 38834 No3BONAET
HaM y3HaTe Bonblue 0 CTPOeHUM|
3TUX HeobblYHbIX 06bexTos

PerucTpaums atoro cobeiTus
PasnUYHbIMKW AETEKTOPaMK
NOATBEPXAAET, YTO CNMAHKUE
HelIDgy £37] MOXET
OpPOXA4aTk BCMbiLl
N3Ny4eHUa

. PEI'MCTDBLIMH rpasMTauuoHHOro

Mony4yeHHsIe AaHHbIE O
KMNOHOBO NO3BONMAN
NOK23aTb, YTO CTONKHOBEHWA

HENTPOHHBIX 38834 MOryT BbiTe
MCTOMHUKOM GonbluMHCTBA
TAXenbIX S4ep, Hanpumep
30N0Ta, BO BCENEHHOI.

- PABUTAUMOHHbBIX W
3NEKTPOMArHMTHBIX BONH OT OAHOMO
cobbITHa NO3BONAET YBEPEHHO
YTBEPXAATb YTO rPaBUTaLMOHHBIE
BO/HBI PACNPOCTPAHAKTCA CO
CKOpPOCTbK CBETa

Famma nsnyueHue
KopoTkas BcnblWKa raMma-
W3NYYEHWA 3TO APKUIA NyY
raMmMa u3ny4yeHus,
reHepupyemMslit
cpasy nocne
CAWAHUA 3B€34

+ 2 cekyHAbl
.ﬂe?exmpoaaua BbiCMbIWKa
raMmMma Msny4yeHus.

+10 yacoB 52 MUHYTBI
HoBbIi APKWIA MCTOMHUK
ONTUHECKOro M3Ny4YeHUs
oBHapyxeH B ranakTuke

NGC 4993, B cozse3gumn
ruapsl.

KunoHoeasn
dsonowums Goratoro
HEeWTpOHaMK BewecTsa
Bbi3bIBAET CBEYEHWE

KMNOHOBOW, NPOMCXOANT
CUHTES TAXENbIX
3NEMEHTOB, TAaKMX KaK
30N0TO M NNaTHHa

+11 yacoB 36 MUHYT
Habnwoaaetcs nHdpakpacHoe
U3ny4yeHue

+15 yacos
[eTeKTMpOBaHO spKoe
yneTpacdMoneToBoe M3ny4eHue.

+9 pHen
OB6HapyXeHo peHTreHoBCKoe
n3ny4yeHue

OcTaTtouHoe

paauo-usnyyexHue

Beibpoc MaTepuana us
3Be3/bl MPUBOAMT K
YAapHOW BONHE B /
MexX3Be3Hol cpege.
370 co3paeT paguo- \
M3Nny4eHue, KoTopoe \
MOXET NPOAO/KATLCA
roaamMm,

1

| OBHapyxeHo

| nanyyenne
paauo-auanasoxa



[TouTH OTHOBpEMEHHAS PErUCTPpalldsl TPAaBUTALMOHHBIX BOJH U
ramMma-nyuert or GW170817 naert Bce ykazaHusd Ha TO, 4YTO 3TO
KHJIOHOBAA.

ITomydyennbie Ha Ouenpb OonbimomM teaeckone (VLT ESO, Very Large
Telescope) criekTpbl MOKA3bIBAIOT MIPUCYTCTBUE E3UA U TEJLUIYypPa,
BBIOPOIIEHHBIX B MIPOCTPAHCTBO. ITHU U JIPYTHE TAKEIbIC JIEMEHTHI,
TAaKHUE KaK 30JI0TO W IIJIATHHA, PACCEUBAIOTCS B KOCMOCE ITOCIIE
B3PBIBOB KMJIOHOBBIX. TakuM 00pa3oM, HaOJIOICHMS YKa3bIBalOT Ha
(GOpMHUPOBAHUE PJIEMEHTOB TSHKEJIEE JKeJe3a MPU SCPHBIX PEAKIIUAX
B HEJpaxX CBEPXILJIOTHBIX 3BE3AHBIX 00BEKTOB. CyllleCTBOBAHUE ATUX
O0Opa30BaHHBIX B I-IIPOLIECCE TAKEIBIX JIEMEHTOB PaCCUUTHIBAIOCH
HEOHOKPATHO B Pa3HbIX MOJIECJISAX CIUSHUS HEUTPOHHBIX 3BE3/I.
Tenepp nosiBUIKCH U HAOIIOATEIIBHBIC TOATBEPKACHUE
CYIIECTBOBaHMS KUJIOHOBBIX. OJTHOBPEMEHHO IMOJYYE€HBI CAMBbIEC
BECKHE Ha CETOAHSIIHUM JEHb JOKa3aTeIbCTBA TOTO, YTO
KPAaTKOBPEMEHHBIE TaMMa-BCIIECKH 00y CIIOBICHBI CIUSIHUSIMU
HEUTPOHHBIX 3BE3I.
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KOPOTKHE BCIIBIIIKK FaMMa-U3JTy4deHHUs (<2C)— CICACTBUE CIUSIHUS KOMITAKTHBIX
00bekTOB, NS+NS, B pesynbrare KOTOPOro oopaszyercsi OrpOMHOE KOJTUYECTBO
TSDKEJIBIX HEUTPOHOM3OBITOUHBIX SIJIEp, YEH pacnajl MPUBOJIUT K BBIJCICHUIO YHEPT UM
~ B 1000 pa3 6omnbiie, yem npu B3peiBe Hooii == KMTJIOHOBAS (B.Metzger, 2010):

1)S. I. Blinnikov, I. D. Novikov, T. V. Perevodchikova, and A. G. Polnarev,
Sov.Astron. Lett. 10, 177 (1984).

2)Tanvir, N. R.; Levan, A. J.; et al.; (2013). "A 'kilonova' associated with the

short-duration y-ray burst GRB 130603B". Nature. 500 (7464): 547

3) Evans, P. A. et al. Science, in press;  doi:10.1126/science.aap9580
Swift and NuSTAR observations of GW170817: detection of a blue kilonova

4)Tanvir, N. R.; Korobkin, O.; Rosswog, S.... doi:10.3847/2041-8213/aa90b6
The Emergence of a Lanthanide-Rich Kilonova Following the Merger of
Two Neutron Stars

Tanaka, M., Utsumi, Y., Mazzali, P. A.; Tominaga, N. ... do1:10.1093/pasj/psx121
Kilonova from post-merger ejecta as an optical and near-infrared counterpart
of GW17081



3. r-mpouecc. Mojaenm.

[IpuOnaM>xeHne TOYKU OKUJaHUA-waiting point approximation:
(n,y) <«<—> (y,n) equilibrium
dN(Z)/dt=-A,N(Z)+ A, N(Z-1)

n(Z, A)

nz

P2(A) = n(Z, A)/L n(Z, A)=
Az = Z Ag(Z, A)Pz(A)

dN(Zl,A )
dt

= ¢ AN(Z,A))

ijk

NETWORKS: mapHbl€ peakyuu ¢ y4acTHEM N, O, P, 7V,
3o, acon, Peaknuu ropenus C, O, neneHue U o-pacra;




3. Mogxens: peakuuu
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dY, z /dt = ‘ 3. Monenb: network ‘
_;!L”_'? [.a‘d.l... ZJ . }i-‘i_,.? -1 ;!l*'rﬂ_l:.:'q. = ]._. ZJ J }."‘.'! +i.7
~An( A, Z) - Yaz+Any(A—1,2)- Yy 12

—Ag(A, 2) - Yaz +Tro103rs(A+ Kk, 2 —1)- P(A+ k£ —1)- Yo 74
+¥ 4,2, Wa(Ay, Zy, A, Z)Asg(Ay, Z;) Paar(Ag, Z5) - Ya, .z,
—Anp(A L) - Yaz +Za, 2 WarlAp, 21, A, Z)Ap{Aps Z1) - Ya, 2
—Asf(A, Z) - Yaz + a2, WeplAp, 27, A, Z) Ay (Ag, Zy) - Ya, 2,
dY, /dt = — % 47 (A Z) - Yaz
+34zAn(A, Z)-Yaz
+3X4z25k-012308(A+k,Z —1)- Pcn(A+k, Z — 1) - Yayr.z-1
+X42(A8(A, 2) + Asp(A, Z)) -v(A, Z) - Yaz
+YazAnf(A—1,2) - v(A Z)-Ya_1 7

— YAz Mf(A Z)-v(A,Z)-Ya1z,



Have superheavy elements been produced in nature?
I. Petermann, K. Langanke, G. Mart "Inez-Pinedo, I.V.
Panov, P-G. Reinhard, and F.-K. Thielemann, Eur. Phys.

3. A (2012) 48: 122

4. Cold and hot r-nponecc

PacnpocTtpaHeHue BeTpa

B. Meyer, J. Brown, Astrophys. J. Suppl. 112, (1997).
A.Arcones, H-Th. Janka, L.Scheck, A&A. 467, (2007).
I.V. Panov, H.-T. Janka, Astron. Astrophys. 494, (2009).
T. Fischer, et al. Astron. Astrophys. 517, A80 (2010).

S. Wanajo, H.-Th. Janka, S. Kubono, AJ. 729, (2011).

A. Arcones, G. Martinez-Pinedo, Phys.Rev. C 83, (2011).




4. Cold and hot r-mponecc, moaenp BeTpa
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p(t) = po exp(—t/t), Ty(?) = Ty exp(~t/31),
p(?) = po (V) T(2) =T, (V)" T=3MC
p(t) =p,[( A+ t)/(A + t,;)]?where A represents the time scale on which
the matter evolves from conditions of almost constant p (t<< A) to
constant velocity (t>>A),A=2¢c; T =1.15and 0.1 GK when t=t1
(parameter). We assume s=200 k/nucleon, Ye= 0.35 that results in
n/seed = 290 at 3 GK.




Abundance

4. Cold and hot r-mporecc
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5. BOJIHA HYKJIEOCHUHTESA

Y KOHEYHasl pacnpoCTPaHEHHOCTh
TSDKEJBIX 3JIEMEHTOB, 00pa30BaHHBIX B
I-IIpoLiecCce B CLIEHAPHUU CIIUSHUS
HEUTPOHHBIX 3BE3/1
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duration of the r-process T, =
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5.BoaHa HyKJI€OCHMHTE3a U 00pa30BaHUE THKEIBIX SIACP
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6. OcHOBHOM r-npouecc. Ponb aenexHus.
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6. OcHOBHOM r-npouecc. Ponb aenexHus.
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beta decay fission probability
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6. O0Opa3oBaHHe CBEPXTIKEJIbIX IJIEMEHTOB B r-mpoiecce

H | JANEEEEEEEEC

— s e ————— e s e e s e

[ A% A

d | e

A
O
C

|
K IIIIII!QFI
i e EEEEHEEEA

Proton number

L ok | L e
M 5 - - W = NN N N N
it o N
1o [re] B2 R UL AR . Ewl | [ ] | | [ | | [ [ | | ]
103 E :‘.‘ ‘“’g ll"‘ U’lu’ ‘f' Ilﬂ U’, ... .
m."ﬁwwﬂ“m e | [ R | |

mﬂll=gggglgl 0 o o
o0 B 75 B T 5 a1 15 T o 5
o 32 5] 1 I 1 0 )

%Elmwwwwm (00000 o B

149 150 151 152 153 154 155 156 157 158 159 160 181 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 1
Neutron number

Fm

&
Bk
Cm
Am
Pu
Np

Pa
Th

Hofmann, S. Darmstadt; Study ©®*Ni + 238U => (302,120) at GSI



7. Tecubie nBoiinbie cuctembl. CH3~0IMHAKOBEIX MaccC.
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7. Tecuble aBoiiHbIe cucTembl. CausHus u ctojakHoBeHUs (GClusters).
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7. Tecuble nBoMHBIE cucTeMbl. CHS3.
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The neutrino wind contribution (Martin, et al. AJ. 813 (2015)).
Dynamic ejecta (Korobkin, Rosswog, et al. MNRASs,426,2012)
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Modified Figure (Martin et al.2015) from Cowan et al. 2021
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Pe3oMe Nno cueHapusaM r-npouyecca

1) cnUsHMEe HEUTPOHHbIX 3BE3[ B TECHOMN ABOVHOM
cucteMme HenTpoHHbIX 3Be3a (NS+NS)
2) MNoToK BewecTBa OT aKKPELIMOHHOIO ANCKA BOKPYr
4YepHOU Abipbl, 06pa30BaHHOWN B pe3y/ibTaTe C/INAHUS
MaccuBHbIX H3 nnn NS+BH

- CTOJIKHOBEHME HEUTPOHHbIX 3BE3/

- Moaenb o6anmpanHus H3

- 3) B3pbiBbl peAKNX TUNOB CBEPXHOBBIX:
MHD +/--- cyLliecTBYIOT HabnogaTenbHble MpU3HaKu
CyLLLECTBOBAHNSA HEUTPOHHbIX 3BE34, C Mar. NosasMn Ao
1015 G (magnetars) obpasoBaHHbLIMM peaKUM K1aCCoM
CH ¢ MarHMpoTaunoHHbIM MEXaHU3MOM B3pbIBa.
-CH, explosions driven by hadron-quark phase Transition



7. CH ¢ MarauTopoTaiOHHbIM MEXAHU3MOM
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C. Winteler et al. 2012, Magneto-rotationally driven Supernovae as the origin of
early galaxy r-process elements.
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Core-collapse Supernova Explosions Driven by the Hadron-quark Phase
Transition as a Rare r-process Site (T. Fischer et al. AJ, 2020)

HI122563 1
CS22892 e

logyo[Y (A)]

relative logio[Y(Z)]

-10 & ¥k
40 60 80 100 120 140 160 180 200

mass number, A proton number, Z

stars with masses in the range of 35-50M, it has been demonstrated recently
that the appearance of exotic phases of hot and dense matter, associated with
a sufficiently strong phase transition from nuclear matter to the quark-gluon
plasma at high baryon density, can trigger supernova explosions of such
massive supergiant stars.

for material being ejected from the surface of the newly born proto-neutron
stars in a result of such supernova explosions the r-process was calculated
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Cuenapuit oogupanus (bAMHHMKOB, | Hanéxum,
Kpamapes, HOanH, Astronomy reports, 2021)

a) 1Be HeUTpoHHBIE 3Be3Abl (M1 = 1.4M(O); M2=0.5M()) cOnmxkaroTcs
M3-3a TPABUTAIMOHHOTO U3JIyYCHUS;

0) MH3 niepenosiHsieT cBoto moaocTh Polta u HaYnHAeTCs NepEeTEKAHUE;
B) OTpakas MpOIECC NMEPETEKAHUS, Ha JUarpaMMe CIIpaBa KOMIIOHEHTHI
JIIBOMHOW CUCTEMBI M1 1 M2 NBUXKYTCS B HAIIPABIIEHUU CTPEJIOK.
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Crpykrypa H3 MuHMManbHOH MaCCHhI.

11.11.2021
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PACITPOCTPAHEHHOCTDG TSDKEJIBIX DJIEMEHTOB — YA (Panov,>Yudin, Astronomy Letters, v.8, 2020)
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3. T-mpoluecce. AnepHble TaHHBIC

B ocHoBHOM r-npouecc BoBnedyeHo o1 3000
no 6000 apep ~ n x 10000 peakuumn, n~ 2-5
saepHble Maccbl U 6apbepbl AeneHus
6eta-pacnag, T,/
ceyeHus u ckopoctn peakumu (n,g), (n,g), ..
3anasAbiBatoLlne npoueccol Py, Ppg
cunoBas pyHKums 6eta pacnaga — E,, M2
CnoHTtaHHoe u (n,f)- nenenne, MPIA

anb@a-pacnag, T,,,
+ (p,X), (o, X), ....(weak)




3. r-mpouecc. Anepubie panHbie: ~ 2000 T

Mass predictions: Pearson et al.1995,1996, ETFSI; Moller et al.
1996,FRDM; Goriely et al. HFB-14- 25 ~ 2009 - 2020

Fission barriers: Mamdouh, Pearson et al. 1998,2001(ETFSI)
P. M oller, A. J. Sierk, et al. 2009 (FRDM)
Erler, P-G Reinhard, et al. ~2011 (SkyrmeHF)
Beta-decay rates, Kratz,Moller,Pfeiffer~2003 (QRPA+FRDM)
Marketin, Paar et al., pnRQRPA+.., 2017
Ney, Engel et al. Skyrme Finite Amplitude Method+HFB, 2020
Borzov, Fayans approach in work
Reaction rates: Thielemann, Rouscher, 2000 ADNDT
Pgqr — Panov, Thielemann, et al. 2005; SMOKER & NON-smoker
(n,f),(n,g)-rates: Panov,Thielemann,et al. 2010, ETFSI,HFB,FRDM
Goriely et al. 2009-up to now; TALYS & MOST codes



8. SlnepHble JaHHBIE: CEYEHMS, CKOPOCTH PEaKIUM 1 paciajioB ‘
A3 A1 A+l A3
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Eichler, Arcones, Kelic, Korobkin, Langanke, Marketin, Martinez-Pinedo, Panov,
Rauscher, Rosswog, Winteler, Zinner, Thielemann, AJ 2015.
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fission fragment distributions are tested for the mass model ETFSI-Q
1

10— ; ‘ ’ |

; — Panov 2008 |
107 - - - Kodama & Takahashi 1975 —f
N ABLAO7 ]

abundance
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Eichler, Arcones, Kelic, Korobkin, Langanke, Marketin, Martinez-Pinedo, Panov,

Rauscher, Rosswog, Winteler, Zinner, Thielemann, AJ 2015.
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11 key questions about the universe. Jan 18, 2001

A panel of US physicists & astronomers has 1dentified a list of
11 fundamental questions about the nature of the universe:

* What 1s dark matter? * What are the masses of neutrinos?
* Are there additional spacetime dimensions?

* What 1s the nature of the dark energy?

* Are protons unstable? * How did the Universe begin?
* D1d Einstein have the last word on gravity?

* How do cosmic accelerators work and what are they
accelerating?

* Are there new states of matter at exceedingly high p & T ?
* Is a new theory of matter & light needed at the highest E?

* How were the elements from iron to uranium made?
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Evolution of Eu-abundances in galactic chemical evolution models,

[FelH ]

including both magneto-rotational SNe and NSMs as r-process sites
(Wehmeyer et al., MNRAS 452, 2015) magenta - observations
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Utilizing the Duflo-Zuker mass model (Duflo and Zuker, 1995);
Meng-Ru Wu, Rodrigo Fernandez, Gabriel Martinez-Pinedo, Brian D. Metzger, Production
of the entire range of r-process nuclides by black hole accretion disc outflows from
neutron star mergers MNRAS 2017
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B, - Myers, Swiatecky; Petermann at al. 2012
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B;- ETFSI- Mamdouh et al., NP 2001
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Beta-decay-rates
RPA Petrow, Naumow, H.-V. Klapdor. Z. Phys. A 1978; Klapdor-
...-Thielemann Z.Phys.A 299 (1981); qRPA Klapdor et al. 1992
QRPA+FRDM P. Moller, B. Pfeifer, K.-L. Kratz et al. 1997
QRPA+HT P. Moller, B. Pfeifer, K.-L. Kratz 2003

FFST Migdal A.(1967); Alexankin V., Lyutostanskii Yu. S., Panov
[.V. BETA-model, 1981-1988:
FFST-BETA Panov & Lyutostanskii Yu. S et al. 2013-2016

cQRPA+DF3, Borzov, Fayans, Trykov, 1994; Borzov 2008-2019-
Fully self-consistent framework of Density Functional plus
Continuum Quasi particle Random Phase Approximation (DF +
CQRPA) for ground and excited states.

T.Nik"si’c, T.Marketin, D.Vretenar, N.Paar 2015-2017; self-
consistent covariant density functional theory (CDFT); g.s. -
relativistic Hartree-Bogoliubov (RHB) model, and ex.s. - proton-
neutron relativistic quasiparticle phase approximation (pn-RQRPA).

11.11.2021 HUUAD, cemunap 61



110 : : R — -
- /\.'.fmhfln > 2’\.‘.104 liey H e
100 0.5A Moelter < AMarketin < 2AMoelier
B A vorketin < 0.5Aasociier
90 .
[ |
N "
- Ph (Z-82) —
) w‘” s
.D ::.. .
g L
€ 70 oo : 1)
p= i
jei it e,
S TREE o
a 60 : : o P
50 pogpet bt - R
: - i
S 126
-l(' ....... : .!ﬂ lllllllll i
60 80 100 120 140 160 180 200

neutron number, N

Eichler, Arcones, Kelic, Korobkin,
Langanke, Marketin, Martinez-
Pinedo, I. Panov et. al. AJ,2015

11.11.2021

HUMAD, cemunap

calc

3]

| o  Marketin/Moller |

Q
1I|IIIIIIIIIIIIIIIIIII'IIIII

100 150 200 250 300 350
A

Present evaluations of ratio
R=T,,(pnRQRPA)/T, ,(RPA)

62



NSM scenario for main r-process in extremely neutron-rich
environments with fission cycling:
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Fission fragment distributions for 268Ct, 292Cf , according to models:

FFDn with fission neutrons v, (line 12) and artificially reduced v, (line

11);
KT-M with fission neutrons taking into account (line 32) and with

artificially reduced fission neutrons v, (line 31);
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Total number of fission fragments (black line) when FFDn was applied
and fission processes contribution (in color)
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YA Total number of fission fragments KT-M: lines 3,4

- FFDn: lines 1,2
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4. r-process: tg 0.5 s, cycling number n. =(log,(XY/2Y;)) =1

Z ] Superheavy nuclei

A= \260 Z=114
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line 1 — basic parametric set for fission fragment distribution model
Dashed line 2 — model FFDn, but fission neutrons v, switch off ;
line 3 — basic model KT-M - no fission neutrons v, ;

Line 4 — model KT-M, but with fission neutrons v, included;
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7. NuDa — <ov>(n,g): crar. moaenb u direct capture
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7. Nuclear data — direct capture
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Pe3roMe No saepHbIM AaHHbIM
SlnepHble Maccbl +/--
6apbepbl AeneHns +/--
(nlg)/(gln) +/'
Beta-decay rates +/-
Fission rates +/---

Direct capture rates ?/--



