73. TAHTAN

B POCO®OH/le nomxHbI ObITh NPUBEACHBI HEUTPOHHBIE JAHHBIE IS 2-X MPUPOAHBIX U
4-X TONTOXKMBYIIUX PaJMOAKTUBHBIX U30TONOB TaHTAJIA.

W3 nByX mpUpOAHBIX M30TONOB TAHTAJIA TOJIBKO "1Ta sensercss cTaGUIBHEIM. Hpyroi
TPUPOIHEINA HYKIHI — OYeHb TOITOKMBYIIMIT m3oMmep ' Ta™, MMEIOHMil MepHo MOTypaciaia
(BEpOATHO, 1O OTHOIIEHHUIO K OJHOBPEMEHHOMY 3aXBaTy JABYX OPOUTAJIBHBIX 3JIEKTPOHOB) OoJiee
1.2*10"° mer. B OCHOBHOM COCTOSIHHH 3TOT H30TOIl HMEET nepuoj noiypacnaga Beero 8.15 4.,
pacmajasch YaCTHYHO IyTEM 3axBaTa dJIEKTpoHa B raduwmii- 180, uacTuyHO myTem Oera-pacmanga
B BoJib(paM-180. JlaHHBIE 1151 OCHOBHOTI'O COCTOSIHUS 1%0Ta¢ g POCOOH/] He BKITIOYAIOTCS.

73.1. Tantan-177

PagnoaktuBen (T12=56.6 u). VcnbIThiBas 3axBaT OpOMTANBHOIO 3JIEKTPOHA MpPEBpaIaeTCs B
YTHf (cTabuiibHbII).

B ®OH/I-2.2 — naHHBIE OTCYTCTBYIOT.

B JEFF-3.1 (Activation)=EAF-2003 — ounenka Forrest, Kopecky, Sublet, Koning.

Ha pucynke | npuBoautcs ceueHne paJuoakTUBHOIO 3axBara HeiTpoHoB u3 JEFF-3.1

OneHka COIEpKUT JaHHBbIE TOJBKO O CEUEHUSX HEUTPOHHBIX peakuui. JlaHHbIE O

[OJTHOM CEUYEHHM, O CEUYECHHUSAX YHPYToro M HEYNpYyroro paccessHuss U 00 3HEepro-yrioBbIX
pacopeneNneHnsX BTOPUUHBIX HEUTPOHOB OTCYTCTBYIOT. CeueHne 3axBaTa TEIUIOBbIX HEMTPOHOB
paBHO 23.274 GapHa.
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Pucynok 1 — Ceuenne paguanimoHHOTO 3axBaTa HEUTpoHOB Ha Ta-177.
3akiao4enue

B POC®OH/] npunumaercs ouenka Forrest, Kopecky, Sublet, Koning, 2003 (EAF-2003
= JEFF-3.1). IlapuuanbHbie cedeHust Bcex peakiuid, conepxammxcs B EAF B daiine MF=10,
CJIO’KUTH T10 TOJICEKLUSAM M CyMMBI 3aHECTH B COOTBETCTBYIOIINE cekimu ¢aitna MF=3. Jlanusle
06 06pa3oBaHKH JOITOKUBYIIEro H3oMepa — ' Lu™ — neperectu B paitn MF=9. ®aitx MF=10
onyctuth. Paiin MF=8 uckiouunTs.

ABTOp 0T0OOpa TaHHBIX

Komees B.H.

TA-1



73.2. Tantan-179

HcnbIThIBaeT g-pacmnaj. " Ta(T,=1.82 r) — "’Hf (craGubHsIii).

B ®OH/I-2.2 —J.Kopecky, D.Nierop, 1992 (EAF-3).

B JEFF-3.1 (Activation)=EAF-2003 — onienka Forrest, Kopecky, Sublet, Koning.

Ha pucynke 2 cpaBHHMBaeTCsi CEYCHHE DPAIUOAKTUBHOTO 3axXBaTa HEHTPOHOB W3
NepeYUCIICHHBIX olleHOK. Kak BUAHO, ceueHHne pajualiMiOHHOIO 3axBaTa OJMHAKOBBIM 00pa3oM
Bo3pocio. Bce cewenus peakuuit B EAF-2003 mnepecuuTaHbl Ha OCHOBE COBPEMEHHBIX
MO/JICJIBHBIX TapamMeTpoB. Bo3MOKHO, OHM SIBIIAIOTCS Oojiee HaJeKHBIMHU, T.K. pEKOMEHIyeMble
HBIHE MapaMeTPbl OCHOBAHBI Ha 00Jiee MOJTHOM Y4YeTe CHCTEMATUYECKUX 3HAHWN O HEHTPOHHBIX
CEUEHMSIX CXOJHBIX sIIEp.

OneHka COIEpP)KUT JaHHbIE TOJBKO O CEUEHHMSIX HEWTPOHHBIX peakiuil. [laHHbIE 0
[OJTHOM CEUYEHHM, O CEUYCHHUSAX YHPYToro M HEYNpYyroro paccesHuss U 00 3HEepro-yrioBbIX
pacrpeeneHus X BTOPUYHBIX HEHTPOHOB OTCYTCTBYIOT. CedeHne 3axBaTa TEIUIOBBIX HEHTPOHOB
paBHO 45.65 6apHa.
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Pucynok 2 — CeueHnue paaualimOHHOTO 3aXxBaTa HEUTpoHOB Ha Ta-179.
3ak/loueHune

B POC®OH/I npuanmaetcs oreHka Forrest, Kopecky, Sublet, Koning, 2003 (EAF-2003
= JEFF-3.1). IlapuuaneHble ceyeHus: Bcex peakiuii, copepkammxcs B EAF B ¢daiine MF=10,
CJIOXKHUTB T10 TIOACEKIIUSAM M CYMMBI 3aHECTH B COOTBETCTBYIOmMUE cekiuu (aitta MF=3. JlanHbie
06 06pa30BAHMH JONTOKHBYIAX H30MepoB — '~ Ta™, Hf™ *Hf" " ""Lu™ — nepenecrn B daiin
MF=9. ®aiin MF=10 onyctuts. ®aiin MF=8 uckit04unTh.

ABTOp 0T0OOpA TaHHBIX
Komees B.H.

73.3. TaHtan-180m

Conepxanue B ecrectBeHHOM cmecu 0.012%.
B ®OH/I-2.2 —J.Kopecky, D.Nierop, 1992 (EAF-3).
B JEFF-3.1 (Activation)=EAF-2003 — ouenka Forrest, Kopecky, Sublet, Koning.
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Ha pucynke 3 cpaBHHMBaeTcsi CEYCHHE pPAJUOAKTUBHOTO 3axBaTa HEHTPOHOB W3
HePEUUCIICHHBIX OLeHOK. Kak BUAHO, ceueHue pajualMOHHOIO 3aXBaTa U3MEHUJIOCh, U OLIEHKa
EAF2003 xopoti1o coryiacyercsi ¢ MMEIOIIMMHUCS 3KCIIEpUMEHTAIbHBIMU JaHHbIMU Bucxaka. Bee
ceuenus peakuuii B EAF-2003 nepecunTanbl Ha OCHOBE COBPEMEHHBIX MOJIEJIbHBIX ITapaMeTPOB.
Onu sBISIIOTCS O0JIee HAJAECKHBIMU, T.K. PEKOMEH/IyeMbIe HbIHE MTapaMeTphl OCHOBAHKI Ha Oolee
HOJTHOM Y4eTe CUCTEMaTUYEeCKUX 3HAaHUN O HEHTPOHHBIX CEYEHUSAX CXOIHBIX AAEP.

OneHka cOAECpXKUT AAHHBIE TOJBKO O CEUYEHMSX HEWTPOHHBIX peakuui. JlaHHble O
[OJTHOM CEUYEHHM, O CEUYCHHUSAX YNPYToro M HEYNpYyroro paccesHuss U 00 SHEepro-yrioBbIX
pacrpeeneHus X BTOPUIHBIX HEUTPOHOB OTCYTCTBYIOT.
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Pucynok 3 — Ceuenue paguaiioHHOT0 3axBaTa HeHTpoHOB Ha Ta-180m.

OpHako, ciegyer 3aMeTHTb, 4YTO MMEETCS BO3MOXKHOCTh CYIIECTBEHHO OOHOBUTH
HEUTpOHHbIE AaHHbIe 71 Ta-180m.

Tax, B mocnenneit myonukanuun Myxa6xaba (2006) umeroTcsi pe30HaHCHbIE apaMeTpbl
1o 100 sB. Ha pucyhnke 4 nokazaHa HapacTarollas CyMMa Pe30HAaHCOB U3 YIIOMSHYTOH paOoThI.
[IpuBeneHHas KpuBas MMOKa3bIBAET, YTO MPOITYCKU PE30HAHCOB HAYMHAIOTCS MPUOIHU3UTENBHO C
80 3B.

NmeroTres sKcriepuMeHTaIbHbIE JaHHBIE C XOPOLIUM Pa3pelIeHUEM 10 IOJTHOMY CEUYEHHUIO
B3auMozecTBusl BILIOTh 10 40 k3B. OHu moka3zaHbl HAa PUCYHKE 5 BMECTE C KPUBOM CEUEHUS
pammanronHoro 3axsara u3 EAF-2003. U3 npuBeneHHO# Ha pucyHKe 5 MH(DOpMAIMH CIEIyeT,
YTO, BO-TIEPBBIX, KCIIEPUMEHTAIIbHBIC ITaHHBIE TPYIIMbI XapBH MOIPOOHBIM 00pa30M OTpPaXkaroT
PE30HAHCHYIO CTPYKTYpY CEUeHUM BILIOTH 10 | K3B; U, BO-BTOPBIX, CTPYKTYypa CEUEHUs 3axBaTa
B EAF-2003 coBepiiieHO He KOPpEIHPYET CO CTPYKTYpOil MONHOTO cedeHus. Takum oOpaszoM,
HAJIUIIO CYIIECTBYET BO3MOXXHOCTh MOAN(DUKAINN HEUHTPOHHBIX JaHHBIX [T Ta-180m.
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Pucynoxk 4 — Hapacratomas cymma pezonancoB it Ta-180m.
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Pucynok 5 — CpaBHEHHME C€UEHHUS paIHAIMOHHOTO 3aXBaTa HEUTPOHOB C AKCIIEPUMEHTATbHBIMU
JAHHBIMU TI0 MOJTHOMY ce4deHuIo Ha Ta-180m.

3akiroueHue

B POC®OH/I npunumaeTtcs ouenka Forrest, Kopecky, Sublet, Koning, 2003 (EAF-2003
= JEFF-3.1). ®aiinet MF=8 uckmodyensl. CeueHre 3axBaTa TEIUIOBBIX HEUTPOHOB paBHO 45.65
6apna. [TapumansHbie ceueHus Bcex peakiuid, cogepxamuxcs B EAF B ¢aitne MF=10, cnoxuTs
MO TOJCEKIMSIM M CYMMBI 3aHECTH B COOTBETCTBYomue cekuuu (aitnma MF=3. Jlanapie 00
00pa30BaHMM JONTOKMBYIIHX H30MepoB — ' oTa™, "Hf™ "*Hf* """Ly™ — nepenectn B dhaiin
MF=9. Ceucnne o6pasoBanus ' Ta® IpH HEyIPYyroM paccesHHUM mepeHecTH B daitn MF=10.
®aiin MF=8 uCKII0UnTS.

[Ipu mepBoil BO3MOKHOCTH CIIEIYET MPOBECTH MOIU(MUKAIINI0O HEUTPOHHBIX JAHHBIX C
LEJIBIO TIOTYYEHHUs IOJTHOTO Habopa HEHTPOHHBIX HaHHBIX [uid Ta-180m.

ABTOp 0TOOpA TaHHBIX
Komees B.H.
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73.4. TaHTan-181

oJiepaHue B ecTecTBeHHOU cMecu 99.988%.

B ®OH/-2.2 — ouenka XoBepToHa, BbinosHeHHass aiasi ENDL-72 u coxpaHeHHas B
oubmmorekax ENDF/B-VI u B ENDF/B-VII(betha2).

B BPOH/I-2.2 — ouenka ManTtypoBa, BeimonHenHas ains bPOH/L B 1988 roay. O6nacth
PE30HAHCHBIX HSHEPrUil MpeAcTaBiIeHa KaK CyNeprno3uuus AByX H30TomnoB. IlepBblil m3orTon
COJICP’KUT PE30HAHCHBIE TapaMeTphl ISt s- U d-BOJH ¢ paguycoM R=7.9 depmu, a BTopoit — ans
p-BosHBI ¢ paanycom R=7.0 dhepmu.

B JEFF-3.1 — onenka, B3aras 0e3 kakux Jgu6o usmeHennii uz JENDL-3.3.

B JENDL-3.3 — onenka SMomypo, BbimonHeHHas B 1987 mna JENDL-3; ¢
HEe3HauuTeNbHbIMU U3MeHeHusMu B 1994. Jlns Bepcum 3.3 IIubata(JAERY) B 2002 romy
nepeoneHms ceueHue (n,a) Huwxke 500 k3B, a monHoe ceyeHne U ceyeHue YNpyroro paccesHus
nepecuuTal. boiee KOPpEeKTHO MPeACTaBICHbI YHEPTETHUECKHUE CIIEKTPhl HEHTPOHHBIX peaKlnit
BOMM3M mopora peakiun. Yaanensl cekuus MF3, MT251 u marpuna npeobpasoBanusi B MF4,
MT2.

HexoTtopbie xapakTepuCTHKH 111 007aCTH PE30HAHCHBIX SYHEPTHA MPHUBEICHBI B TAOIHUIIE

1. Onu nonyuens! ¢ nomombto nporpammsel INTER u3 kommuiekca nporpamm ENDF UTILITY
CODES (release 6.13, July 2002).

Taomuua 1. PesonancHrle cBolictBa Ta-181.

I'pannna I'pannua c,(2200),

Ouenka ob6mactu ob6actu G-fact | e OapH
RRR,keV | URR,keV OapH
ENDF/B 21.12 1.0039 739.5
JENDL 2.4 100.0 20.67 1.0032 659.5
BPOH/T 1.0 136.9 20.58 1.0031 659.7
Mughabghab 20.5+0.5 1.0041 660.£23.

W3 mnpuBenenHoi B Tabmune 1 wHpOpManuMu BUAHO, YTO HAWIydllee corjacue ¢
OIICHEHHBIM 3HAUYCHHEM CEUYCHHS 3axBaTa W3 KoMmuwisinuu Myxabxaba umeet onenkun bPOHJ u
JENDL.

Ha pucynke 6 npuBOAUTCA CpaBHEHUE HAPACTAIOIIEH CYMMBbI Pa3pelIeHHBIX PE30HAHCOB
JUTSL YIIOMSIHYTHIX OIICHOK. M3 IpUBEIEHHOTO Ha PUCYHKE 6 CpaBHEHUS BUIHO, 4yTo 110 1 k3B obe
OLICHKH XOpOILIO COIJAacykTCs APYT € APYrOM IO YHCIY MPEACTaBICHHBIX pe30HAHCOB. OlLieHKa
JENDL BBITHSAUT TpeAnoyYTHTENbHEE, TTOCKOIbKY B HEW 00JIaCTh pa3pelieHHBIX PE30HAHCOB
pacnpoctpanena a0 suepruu 2.4 k3B.

TA-5



500
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Pucynok 6 — CpaBHeHue HapacTarouieii cyMMbl pe3oHaHcoB A Ta-181.

PaccmoTpuM HmKe CpaBHEHHE MeEXAYy cCO00M 28-TpymnmoBBIX CEUEHHWH B 00JacTH
pe3onancHbIx 3Hepruit ot 0.01 3B 1o 100 k3B (pa30uBKa 1Mo SHEPrUM COTJIACHO HOMEHKJIATYpe
BHAB), mnonydeHHbIX myTeM TmiepepaboTku (HaljoB HEUTPOHHBIX JaHHBIX C ITOMOIIBIO
nporpammbl NJOY. CpaBHeHue ceueHuid mpoBeneHo oTHocuTenbHO oneHkn OOHJI, kotopas,
KaK BUIHO M3 TIPEAUCIOBUS K pazaeny 73.4, coBnanaet ¢ onenkoit ENDF/B.

Ha pucynke 7 npencraBieHO CpaBHEHHE IOJIHOIO CEYEHHUS, Ha PUCYHKE § IOKa3aHO
CpaBHEHHE CEYEHUS 3aXBara.
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Pucynok 7 - CpaBHeHue noiaHoro ceuenus s Ta-181
B 00JIACTH PE30HAHCHBIX YHEPTUH.
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Pucynok 8 - CpaBHeHue ceueHus 3axBaTa HEUTpOHOB i Ta-181
B 00J1aCTH PE30HAHCHBIX SHEPTUIL.

W3 npuBenenHoro Ha pucyHkax 7-8 cpaBHeHHMs BuAHO, 4To orneHku BPOHJI(1988) u
JENDL(1994) xopomio cornacyrorcsi Apyr ¢ APYIrOM M OJMHAKOBBIM O0pa3oM OTIMYAIOTCS OT
orieakn XoseptoHa(1972), koropast mpunsita B POH/] u B8 ENDF/B, 4T0 TOBOPHUT 0 MpaBUIBHON
TEHJIEHIIMM B TIEpeolleHKe HEHTpOHHBIX HaHHbIX. [lanmee, pasnuums Oonee 10 % Mexny
ounenkamu BPOHJI m JENDL naGmromatorcss B obmactu sHepruii ~ 1 - 4 xdB. Crnenyer
otMeTuTh, uTo A1 BPOH/I ¢ 1 k3B HaumHaercs o0iacTh Hepa3pelleHHbIX PE30HAHCOB, a s
JENDL xonen 061acTi pa3pelieHHbIX PE30HaHCOB NpuxoauTcs Ha 2.4 kaB.

B Tabnume 2 mnpuBOASATCS CpeAHHE PE30HAHCHBIE MMapaMeTphbl, MOJyuYeHHBbIE U3
pa3pelieHHbIX PE30HAHCHBIX MapaMeTPOB.

Tabnuua 2. Cpeanue pe3oHaHcHble napameTpsl Ta-181.

I'panuna 05103 T %103 .
Orenka obnactu Iy 107, L, =10 D,»B So*104
(RRR, k3B) 5B 5B
JENDL 2.4 1.49 67.7 5.00 1.49
BPOH/I 1.0 1.55 57.0 4.48 1.69

W3 Tabnumpl 2 BUIAHO, YTO CpEAHHME PE30OHAHCHBIE MapaMeTphbl OCTATOYHO XOPOIIO
COTJIACYIOTCS MEXy COOOM, 4TO COOCTBEHHO U MOKA3bIBAET CPABHEHHUE CPETHUX CEUCHHIA.

CpaBHuM, panee, CpeJHHE pE30HAHCHBIE IIapaMeTphl, HCIOJb3yeMble B 001acTu
HEpa3pelIeHHbIX PE30HAHCOB. B 4acTHOCTH, pacCMOTPUM MOBEACHNE CHIIOBOUM (PYHKIIHU.

Ha pucynke 9 nokazano noseaeHue CHIOBON (PyHKIIMH 7Sl S-BOJTHBI B 00JIACTH SHEPTH
HEpa3pelIeHHbIX PE30HAHCOB JUISl PA3JIMYHBIX OLEHOK. TaM ke MPUBOAATCS 3HAUYECHMSI CHUIIOBOU
GYHKIIUHM, TOJYYCHHBIE YCpPEIHEHHUEM TapaMeTpPOB  pa3pelieHHBIX  pe3oHaHcoB. U3
MIPUBEJECHHOTO HAa PUCYHKE 9 CpaBHEHHs BUIHO, YTO JHEPreTHYECKas 3aBUCHMOCTb CHIJIOBOM
¢byskun u3 oneHkd JENDL cunbHO OTnMYaeTcs OT MOBEIEHHUS aHATOTHYHOW BEIMYUHBI U3
onenku BPOHJI. Ho, eciiu B omenke MantypoBa (BPOHJ/I) 3nauenust cumoBoit (QpyHKIMH
COTJIaCOBaHbI B 00JIACTH pa3peIICHHBIX W HEPa3pEIICHHBIX PE30HAHCOB, U caMa dYHEPreTUYecKas
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3aBUCHUMOCTh HOCHT U3BECTHBIM Xapakrtep, To oneHka JENDL mnpexacraBnser coboii He
COIJIACOBAHHOW XapaKTep HE TOJBKO IO BEJIMYMHE, HO MU IO XapakTepy 3HEpPreTHYecKou
3aBHCUMOCTH.
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Pucynok 9 - CpaBHenue cunoBoit pynkuun (1=0) ais Ta-181
B 00J1aCTH SHEPIrUil HEPa3PEIICHHBIX PE30HAHCOB.

Onnako, mpeacTaBlieHne CPeIHMX PE30HAHCHBIX mapameTpoB B orneHke BPOHJ] mocut
HEONPABJAAHHO YCIIOKHEHHBIM XapaKTep, a UMEHHO, PE30HAHCHBIE TapAMETPhI 3aJaHbl JJI ABYX
1CceBAOM30TONOB. [lepBblil M3 HUX COAEPKUT PE30OHAHCHBIE MapaMerpsl A S- u P-Boin, a
BTOPOM  TCEBAOM3OTOIl  COJAEPKUT PpPE30HAHCHBbIE mapameTrpbl st D-Bomsbl.  Takoe
NPECTAaBICHUE PE30HAHCHBIX IapaMeTPOB BBI3BAHO TEM OOCTOSTEIHCTBOM, YTO B OLICHKE
MaHTypoBa NPUMEHSETCS Pa3INYHbIN paguyC B3auMOJEHCTBUS 1Sl S- U P- BOJIH.

s ¢aiina nanasix POCOOH/] 6b110 perieHo MCmoib30BaTh OLIEHKY MaHTapoBa, HO ¢
OJIHUM PpaJnycoM B3ammojehcTBus R=7.9 dbepmu. OTO0 mpUBOAMT K TOMY, YTO HE YIAETCS
yIIOBJIETBOPUTEIBHBIM 00pa3oM OMHUCAaTh MpPOIecC HEYNPYroro paccestHus HEHTPOHOB C
MOMOILBIO CPEIHHUX PE30HAHCHBIX MapameTpoB. CedeHue HEYNpPyroro paccesHUs COINIACHO
orleHke MaHTypoBa TONydaeTcsl HUXKe, 4eM Hcrnonb3yercs B oneHkax ENDF/B(=BPOH/I) u B
JENDL.

CpaBHEHME OLICHEHHBIX CEYEHMH IIOJIHOTO B3aUMOJEHCTBUS C  HMMEIOIIUMUCS
9KCIIEPUMEHTAJIbHBIMU JTaHHBIMH B O00JIACTH SHEPTUI HEpa3pelIeHHBIX PE30HAHCOB MOKa3aHO Ha
pucyske 10.

N3 npuBenennoro Ha pucynke 10 cpaBHeHus BuIHO, uTO onieHka ENDF/B nexur Huxke
BCeX dKcnepuMeHTanbHbIX AaHHbIX. Ounenka BPOH/I n JENDL xopomio coriacyrorcs Mexny
coboii B obOmactu sHepruii Hmwke 20-30 xk3B. Hmwxke 20 9B omenka JENDL naxomutcs B
IPOTUBOPEYMH C OKCIEPUMEHTAIBHBIMM  JaHHbIMM rpynnbel  buiiona (1973 1) n
JKCTIEpUMEHTAIbHON TOouKK BepteOnoro (1983 r.), monydeHHyI0 myTeM yCpeaHCHUS CEUEHUs Ha
JIOCTAaTOYHO ILIMPOKOM HHTEpBane dHeprul.  BeposarHo, xon cedenuss ounenku JENDL
onpeAenuics TeM 00CTOSITeNbCHBOM, UTO MPH OLIEHKE CEUEHUN dKCIIEpUMEHTY rpyIisl TcyOone
(1984 r.) ObLT TpUIKCaH CIUIIKOM BBICOKHH BEC, a SKCIIEPUMEHTANILHBIC JaHHbIE BepTeOHOro
oTrcyTcTBOBaNM. HOBas olieHKa yilydliaeT SHEPreTHUECKU X0 ceYeHHs] B 00JIaCTH SHEPTUi OT
2 o 7 3B 1o cpaBHeHuto ¢ onenkoit BPOH/I.
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Pucynok 10 - CpaBHenue nosiHoro ceuenus aiasa Ta-181
B 00JacTH SHEPTUI HEpa3PEIICHHBIX PE30HAHCOB.

CpaBHEHHE OIICHEHHBIX CEUEHUM pAaJMAIMOHHOTO 3aXBaTa HEUTPOHOB C HMMEIOIIMMUCS
HKCIIEPUMEHTAIbHBIMU TaHHBIMHU B 00JIaCTH SHEPTHi HEpa3pelIeHHBIX PE30HAHCOB MMOKA3aHO Ha
pucyske 11.

W3 npuBeneHHoro Ha pucyHke 11 cpaBHeHHs BHIHO, YTO MMEETCS JOBOJBHO OOJbINast
COBOKYIHOCTb AKCHEPUMEHTAIbHON MH(pOpMAlMM O H3MEPEHHUIO0 CEUeHHs] paJualiiOHHOIO
3axBara HelTpoHoB Ha Ta-181. Onenennnle ceuenus u3 BPOHJ[ um JENDL xopomo
COTTIACYIOTCS MEXay coOoi. M3 oO0mieit cormacoBaHHOCTH HECKOJIBKO BBHITIAZACT OICHKA
ENDF/B, ocobenHo, Bbime sHepruu 5 k3B. HoBas peanuzamus ouneHku MaHTypoBa He
YXYALIAET COTJIACOBAHHOCTH OLICHEHHOTO CEUYEHHUS C HUMCIOIMMMUCA HKCIEPUMEHTaIbHBIMU
JAaHHBIMU.

Takum 006pazomM, B 00J1aCTH HEPa3pPEIICHHBIX PE30HAHCOB pekoMeHayeTcs s Pochonna
UCIIOJIb30BaTh MOAU(DUIIMPOBAHHYIO OLIeHKY MaHTypoBa B HHTepBaie sHepruii ot 2 10 100 xk3B.

Jlanee, oOpatuM BHHMMaHuE€ Ha O0JIacTh BBICOKMX 3Hepruil, T.e. Boimie 100 k3B. Ha
pucyHKe 12 mpUBOAUTCS CpaBHEHHME OLIEHEHHBIX CEUEHUH MOJIHOTO B3aUMOJIEHCTBHS ¢ Habopamu
9KCIIEPUMEHTAJIbHBIX JIaHHBIX.

W3 npuBeneHHOro Ha pUcyHKe 12 cpaBHEHHs BHJIHO, YTO OLICHEHHBIE CEUEHUS IIOJIHOTO
B3aUMOJICHCTBHSL XOPOIIO COTJIACYIOTCS JAPYr C JPYyrOM H € HUMEIOIUMHCS HabopaMu
9KCIIEPUMEHTANIbHBIX JaHHBIX Bbiie 2 MaB. B ob6nactu snepruii ot 100 k3B 1o 2 M»aB orenka
ENDF/B neXuT HIKE COBOKYITHOCTH 3KCIIEPHUMEHTATBHBIX MaHHBIX. OTMETUM, YTO TOCIIEIHHE
JKCIIepUMEHTaIbHbIe n3MepeHus rpynmbl Ounnes (1993 r.) ykassiBaeT Ha T0, uTo BbIlIe 15 MsB
ouenka ENDF/B sBnsiercst nmpeanoututensHen. JpyrumMu cioBaMu, OIICHKa ITOJIHOTO CEYECHUS U3
JENDL B 3T0# 0651acTH 3HEpruil TpedyeT KOPPEKTUPOBKH.
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Pucynok 11 - CpaBHeHue ceueHus 3axBaTa HEUTPOHOB Jyis Ta-181
B 00JaCcTH SHEPTUil HEpa3pEIICHHBIX PE30HAHCOB.
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Pucynoxk 12 - CpaBuenue nonsoro cedenus g Ta-181
B obOsactu sHepruit Beime 100 kaB.

Ha pucynke 13 npuBOAMTCS CpaBHEHHE OLICHEHHBIX CEYCHUM paJuallMOHHOIO 3axBaTa
HeﬁTpOHOB C UMCIOIITUMUCA HaGOpaMI/I SKCIICPUMCHTAJILHBIX JAHHBIX B 06HaCTI/I BHGPFHﬁ BBIIIIC
100 x3B.
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Pucynok 13 - CpaBHeHue ceueHus 3axBara HeHTpoHOB 1 Ta-181

N3 npuBeaeHHoro Ha pucyHke 13 cpaBHEHHS BUIHO, UTO OLlEHEHHBIE ceueHus u3 JENDL
COrjacyroTcss JApyr € JpPyroM M C UMEIOIUMHUCS
SKCIIEpUMEHTaIbHBIMU JaHHbIMU. Bbimie 4 M»sB onenka JENDL HaumHaer HeomnpaBaaHHO
“npoBanuBaThCS’ BHM3 M HY)KIAeTCcsl B KoppekTtupoBke. [IpaBna M camu 3Hau€HUsl CeUeHUs
paAMallMOHHOTO 3aXBaTa B OTMEUEHHOW OOJACTH CTAHOBSTCS OYEHb MaJbIMHM T10 BEJIMYUHE.
3/1ech HAUMHAIOT UTPATh 3aMETHYIO POJIb APYTHe MPOLECCH], B YaCTHOCTH, HEYIIPYTOE paccesiHue

u BbPOHJI BmioTh

HEUTPOHOB.

B oOsactu sHepruit Beime 100 kaB.

no 4 Mb»B
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Ha pucynke 14 npencraBieHO cpaBHEHHE OLIEHEHHBIX CEUEHUN CyMapHOr0 HEYIpyroro
paccesiHisI HEUTPOHOB M HEMHOTOUMCIIEHHBIX 3KCIIEPUMEHTAJIBHBIX JaHHBIX.
35
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Pucynok 14 - CpaBHEeHHE CyMMapHOI'O CEUYEHHUSI HEYIPYTOro
paccesiHus HeUTpoHOB aiis Ta-181.

W3 npencraBieHHoro Ha pucyHke 14 cpaBHeHus BUAHO, yTo oueHka JENDL ,B menowm,
Jy4IlIe COTJIACYeTCsl C SKCIIEPUMEHTAILHBIMU JTaHHBIME, Hexkenn orieHka ENDF/B. B oGmactu
sHepruil ~ 1.0 MsB pacxoxaeHuss Mexly OUEHKAMH SBIISIFOTCS MAaKCUMAJIbHBIMU M COCTaBJISIOT
~ 30-40 %. DxcniepuMeHTaNbHBIE AaHHble Tpynnbl ['azkoBa (1963 r.) cornacyrores B mpenenax
norpemHocteld kak ¢ omenkoir ENDF/B, tak u ¢ omnenkoit JENDL. Ilpoucxoxnenue mnuka
ceyeHus B obOsactu sHeprun 1 M»>B Morno Obl ObITH BBI3BAaHO PE30OHAHCHON CTPYKTYpOM
CEUYEeHUU Heympyroro paccesHus. OOHAKO, TAaKOM OLIGHKH ceyeHHs He ObLIO CIeNaHO HU B
ENDF/B uu B JENDL.

B tabnuie 3 mpuBOAMTCA CpaBHEHHE HCIOJNB3YEMBIX B OIEHKAX CXEMbI YPOBHEU MpH
HEYNPYroM paccestHuM HeUTpoHoB Ha Ta-181.

Tabnuua 3 — CpaBHeHHE cXeMbl YPOBHEH
IIPU HEYTPYTOM paccessHuu HeUTpoHoB Ha Ta-181.

ENDF/B JENDL TOI98
0.0062 0.0062 0.0062
0.1361 0.1360 0.1363
0.1586 0.1590 0.1586
0.3015 0.3010 0.3016
0.3375 0.3380 0.3375
0.4822 0.4820 0.4822
0.4950 0.4950 0.4952

0.5430 0.5425
0.6150 0.6152

0.6200 0.6190 0.6190

0.7200 0.7170 0.7167
0.7730 0.7730

0.9250 0.9650 0.9650
1.0280 1.0279
1.0300

1.1930 1.2314

W3 mnpuBenenHoit B Tabmune wuHpopMmammu BuaHo, uto B ENDF/B  umerorcs
3HAYUTENbHbIE MNPONMYCKH YypoBHell. KoHTHMHYyM ypoBHel (3HadueHUsi SHEpPruil BbIJIEIEHBI
JKEJITHIM IIBETOM) HauMHaercs Bbimie 1 M»>B, u ciemoBarenbHO, NPOUCXOXKIEHUE NHKa B
CYMMAapHOM CEUEHUH HEYNPYToro paccesHus CEYCHHs] Ha KOHTHMHYYME YPOBHEH NPOSCHUTH HE
MOTYT.

OOpaTtuMcsi K CPaBHEHHUIO CEUEHHUM HEYNpyroro paccesHusi HEMTPOHOB Ha OTIENIBHBIX
YPOBHSX BO30YX/I€HUs, IPEJCTABICHHOMY Ha pucyHke 15.
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Pucynoxk 15 - CpaBHeHMe ceueHust HEYIIPYToro paccesiHusl HEUTPOHOB
Ha OTJEIBbHBIX YPOBHIX BO30YykaeHus s Ta-181.

N3 npuBeneHHOro Ha puCyHKE 15 cpaBHEHHS BHUIHO, 4YTO OLICHEHHBIE CEUYEHHUS
YAOBJIETBOPUTEIBHO  COMNIACYIOTCA € HMMEIOIIMMUCSA  SKCIIEPUMEHTAIBHBIMU  JIaHHBIMH.
Hwmeromuecs: 5KCIIEpUMEHTAIbHBIE JAaHHBIE HE MPOTHBOPEYAT MIEH PE30HAHCHOTO XapakTepa
ceueHus B obmact sHepruii 1 MsB. Onnako, cieayeT OTMETHTb, YTO CYMMapHOE CEUYeHHUe s
IEPBBIX CEMU YPOBHEW B 00€UX OLIEHKaX MPUOIM3UTEIBHO OJUHAKOBO, CEPbE3HbIE PACXOKICHUS
HAUYMHAIOTCS MPH OlLIeHKe OoJiee BBICOKUX ypoBHei. Brime 0.5 MaB onenka ENDF/B 3aBbimaer
cedyenue no otHomeHuto kK JENDL 6onee yem Ha 1 6apH, uTO MbI U HaOII0Ja€M Ha PUCYHKE 14.
Taxum obpazom, npuuuHOi nuka ceueHus B oueHke ENDF/B sBisttorcs 3aBbllIeHHbIC 3HAYCHUS
CEUYECHUS HEYNPYTOro pacCcessHUs Ha YPOBHAX B030YkaeHus Boiie S00 k3B.
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CnenoBatenbHO, oneHka Heynpyroro paccesHuss JENDL, B menowm, sBasercs OGosee
npusnekarenbHoii, uem ENDF/B.

CnenyeT OTMETUTh, YTO M3MEPEHUE CEUYEHHS] HEYNPYroro paccesHus Ha IEPBOM
HU3KOJIEXKAIIEM YPOBHE IMPEACTaBIsET COOON OUEHBb CIOXKHYIO HE TOJIBKO 3KCIIEPUMEHTAIBHYIO
IpOIEIypY, HO U TMOCTIKCIIEPUMEHTAIFHYI0 00paboTKy. JlaHHBIE TOJKHBI OBITH ONPENEICHBI C
OOJBIION SKCIIEpUMEHTANBHON OomuOKoil. Ckopee BCEro, 3KCHEPUMEHTANbHbIE JaHHBIC IS
BTOPOT'0 YPOBHS IPEJCTABIIAIOT COOON CyMMYy CEUEHHM IByX HM3Kosexamux yposHeit (0.0062 +
0.136 M»B). Cnenyer Taxke yuuThiBaTh, uTo AaHHble Jlanryka (1996 r.) ecTh HedTO MHOE, KaK
emie oHa MmyOJauKays JaHHBIX TPynnbl bpoaepa, momydeHHbIX B KoHIE 60-X TOZOB. YMECTHO
OyIeT HAmOMHHUTBH 3/1€Ch, YTO CEUEHHE HEYINPYToro paccesHus, OMpEeNeNsIeMOe U3 CPeIHHX
PE30HAHCHBIX NapaMeTpoB (B YaCTHOCTH, B OLlEHKE MaHTypoBa) OKa3bIBAE€TCS 3HAUUTEIHHO
HIKE OLIEHEHHBIX KPUBBIX UMEHHO B 3TOM 00xacTu sHepruil. BepoaTHo, B AanpHEHIIEM cleayeT
BEPHYTHCS K [IEPEOLIEHKE CEUEHUS HEYTPYTOTro paccesHusl.

Crnenyroumm BakHbIM ceueHueM Ha Ta-181 sBusercs ceuenue peakuuu (n,2n). B
pe3yibTaTe 3Tor peakiuu odpasyercs KopoTkoxkuByiuid Ta-180 B ocHoBHOM cocTosiHuu ¢ T
= 8.2 yaca u gonroxusyulero uzoMmepa Ta-180m ¢ nepuogom nomypacnaga Ty, > 1.2E+15 ner.
Ha pucynke 16 npeacraBieHO CpaBHEHHE OLICHEHHBIX M SKCIIEPUMEHTAIBHBIX JTaHHBIX CEUEHUS
peakiuu (n,2n). Tam e MPUBOAUTCS MyHKTHpPHAs KpHBas BKJIaJa Mpoliecca ¢ 00pa3oBaHUEM
nzomepa Ta-180m nonyuyeHHast Ha OCHOBE JaHHBIX U3 oleHKH ADL-3.
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Pucynox 16 - CpaBHeH#ue ceueHnust peakiuu (n,2n) ais Ta-181.

N3 npuBenenHoro Ha pucynke 16 cpaBHeHus BHAHO, 4To ouneHka JENDL nammydmmm
00pa30M ONKCHIBAET COBOKYITHOCTh SKCIIEPUMEHTAIBHBIX JaHHBIX. B cpepHeM, Kaxaplii BTopoi
aKT B3aMMOJEWUCTBUSA NMPHUBOIUT K 00pazoBaHUIO M30MepHOro coctosHus Ta-180m. Cnemyer
OoTMeTUTh, 4TO naHHble Dunarenko (2001 r.), B3areie u3 Oubmuorekn EXFOR ommbouno
OTHOCSITCSI K JJaHHBIX ONUCBIBAIOIIMM IOJIHOE cedeHue peakuuu (n,2n). B neiicTButenbHOCTH,
KaKk 3TO XOpOUIO BHJHO Ha pHUCYHKE 16 OHH BeposTHEE BCEro OTHOCATCA K MpoLeccy
oOpa3oBanus u3zomepa. Jlns cpaBHEeHHs, TaM ke NpuBeAeHbl AaHHble Punatenko (1999 r.)
OTMCBIBAIOIIME CEYEHUE peakiu ¢ oopazoBaHreM Ta-180 B OCHOBHOM COCTOSIHUM.

Kpome Toro, Ha Ta-181 BO3MOKHBI peakiiy ¢ BEUIETOM MTPOTOHA U alib(a gacTuIs! (n,p)
u (n,alfa). IlepBas peakiusi UMeeT ceYeHHE B MaKCHMyMe MOpsAKa JAecATKa MUJUIMOApH, a
BTOpas — mopsaka MuwuimOapHa. CpaBHEHHE OSKCIIEPHUMEHTAIBHBIX W OIEHEHHBIX KPHUBBIX
ceueHMs peakuuu (n,p) MOKa3aHO Ha pUCYHKe 17, a aHaJIOrMyHOe CpaBHEHME AJS CEYCHHUs
peaknuuu (n,alfa) moka3zano Ha pucynke 18.
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Pucynok 17 - CpaBHenue ceuenus peakuuu (n,p) ans Ta-181.
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Pucynok 18 - CpaBHenue ceuenus peakuuu (n,alfa) ans Ta-181.

W3 npuBeneHHoro Ha pucyHke 17 cpaBHeHMsI BHJIHO, uTo onleHKka ADL mydmie npyrux
corjlacyeTcsi C  OJKCIepuMeHTadbHbIMM  gaHHbiMH. Onenka JENDL  moxer  ObITh
monupunupoBana. Ouenka ENDF/B, B 1menom, HEmioxo coriacyercs ¢ 3KCHEpPUMEHTOM, HO
3a/1aHa Ha rpy0oii YHEPTreTHUECKON CeTKe, 0COOEHHO B pailoHe opora peakiluy.

W3 nmpuBeneHHoOro Ha pUCYHKE 18 cpaBHEHMS c€YeHUs peakiuu (n,a) BUIHO, YTO OLICHKA
ADL xopomio cornacyercst ¢ 3kcliepuMeHToM, a orieHka JENDL sBisieTcs 3aHUKEHHOM.

3akjIroueHue

Ha ocHoBe mpoBeeHHOTO aHaln3a MapamMeTpoB Pa3pelICHHBIX PE30HAHCOB M HanOolee
BaKHBIX HEHTPOHHBIX ceueHUH pekoMeHmyetrcss B 0mommoreky POCOOH/I’a s TanTama-181
NPUHATH OIICHKY HEUTPOHHBIX JaHHbIX u3 Oubmmoreku JENDL-3.3 co crnegyromumu
U3MEHEHUSIMU:

- B 00JIacTH Hepa3peIICHHBIX PE30HAHCOB UCTIOIL30BaTh OLIEHKY MaHTypoBa;

- Ce4YeHue paAualMoOHHOro 3axBara Beime 4 M»sB  mpoBecTH  corjacHo
HKCIIEPUMEHTAJILHBIM JaHHbBIM;

- cedeHus peaknuu (n,p) U (n,a) MPOBECTH COTIACHO MMEIOUTUMCS IKCTIEPUMEHTATBHBIM
JAHHBIM.

- BBecTH (haitmn MF=9 ¢ BeposaTHOCTsIMH 00pa30BaHUsI JOJTOKUBYIIETO H30MEpa: 180g™ |
ucnosb3oBaB JanHbie 3 EAF-2003.
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B nanpheiiniem cienyer BepHYThCS K 00Jiee KOPPEKTHON OLIEHKE HEYIPYTOro paccestHus
HEUTPOHOB.

ABTOp 0TOOpPA JTaHHBIX
Komees B.H.

73.5. TaHTan-182

WcnerrsiBaet B-pacman. '*Ta(T1o=114.4 1) — "W (cTabuibHbiii).

B ®OH/I-2.2 — ouenka J.Kopecky, D.Nierop, 1992 (EAF-3) u npeacraisior co0oif
HEUTPOHHBIE JAHHBIE JIJIS1 AKTUBAL[MIOHHOTO aHAJN3a.

B ENDEF/B-VII naxoautcs monHbld (aill HEUTPOHHBIX NaHHBIX, OCHOBA KOTOPBIX -
HeWrponnsie ganneie u3 ENDF/B-IV (ouenka Otra, landopaa u OrreBaiita, 1971 r) 6e3 kakux
1100 NU3MEHEHUH.

B JEFF-3.1 nHaxonmutcss nNONAHBIA (aiiml HEUTPOHHBIX JaHHBIX, OCHOBA KOTOPBIX -
HelTponHble nanHble 13 ENDF/B-IV (ouenka Otra, /langopnaa u OrreBaiita, 1971 r) B KOTOpbIX
npoBesieHa HeOOobIIas KOPPEKIUS CPETHIX PE30HAHCHBIX MMAapaMEeTPOB U MOIPABICHO 3HAYCHHE
SHEPIruU PEaKLUH C BBUIETOM alib(ha YaCTHIIBI.

B EAF-2003 conepxaTcsi HSUTpOHHbIE JAaHHbIE JJIs AaKTHBALIMOHHOIO aHajIu3a, IpUYEM
cedyeHue 3axBata HeUTpoHoB coBnajaet ¢ JEFF-3.1.

Ha pucynke 18 npuBoauTtcs cpaBHEHUE NIOJHOTO CEUEHUS U3 MEPEUNUCICHHBIX OLEHOK. A
Ha pUCYHKE 19 npuBOAMUTCS CpaBHEHHME CEYCHMSI PaAMOAKTUBHOTO 3aXBaTa HEUTPOHOB.

Kaxk Bunno u pucynkoB 18 u 19, paznuune B ceueHUsIX HAOII01aI0TCs B 00J1aCTH SHEPTUMA
or 35 3B no 100 x3B. Hukakux sKCIEpUMEHTAIbHBIX NAaHHBIX AJI IPOBEPKU HAIEKHOCTU
BBITMIOJTHEHHBIX OLICHOK HET.
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Pucynok 18 — Cedyenue mosHOro B3auMoIeicTBUSI HEUTPOHOB Ha Ta-182.
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Pucynok 19 — Cedyenue pagualiiOHHOTO 3axBaTa HEUTPOHOB Ha Ta-182.
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3akiaioueHmue.

B POCOOH/I nns Ta-182 npuHumMaeTtcs oueHka HeMTpoHHbIX JaHHbIX U3 JEFF-3.1.

Jomoants  ¢aiin cexkumedd 9/17 ¢ BeposTHOCTIMH OOpa3oBaHHS OCHOBHOTO U
M30MEpPHOTO COCTOSIHUM TaHTana-180, ucnons3oBas nanusie EAF-2003.

ABTOp 0TOOpa JTaHHBIX
Komees B.H.

73.6. TaHTan-183

HcnwiThIBaeT B-pacma. 183Ta(Tm:S.l ) — 183w (cTaOMUIIBHBIN).
B ®OH/I-2.2 — omnenka J.Kopecky, D.Nierop, 1992 (EAF-3) u npexacraBusior coboit
HEUTPOHHBIE JaHHBIC JIJIS1 AKTUBAI[MIOHHOTO aHAN3a.

B JEFF-3.1 (Activation)=EAF-2003 — ontenka Forrest, Kopecky, Sublet, Koning.

Ha pucynke 20 cpaBHHMBaeTcs CEUYCHHE pPaJMOAKTUBHOTO 3axBaTa HEUTPOHOB W3
NEPEYNCICHHBIX OIEHOK. Kak BHIHO, CeueHHe paaualroOHHOTO 3axBaTa HEHTPOHOB HeE
m3meHmwnochk. Ilockonbky Bce ceuenuss peakunii B EAF-2003 mnepecuntaHbl Ha OCHOBE
COBPEMEHHBIX MOJICIBHBIX ITAPAMETPOB, TO, BO3MOXKHO, OHH SIBJISIFOTCSI 00Jiee HAJAC)KHBIMH, T.K.
pPEKOMEHIyeMble HBIHE MapaMeTpbl OCHOBAaHbI Ha Oojee TMOJHOM YYeTe CHCTEMaTHYEeCKHX
3HAHUKM O HEUTPOHHBIX CEYEHHSIX CXOTHBIX SAEP.
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Pucynok 20 — Ceuenne paninalimoHHOTO 3axBaTa HEUTpOHOB Ha Ta-183.
Ceuenue 3axBaTa TEIIOBBIX HEUTPOHOB paBHO 45.65 GapHa.
3akiaoueHue
B POC®OH/I npunumaetcs onienka Forrest, Kopecky, Sublet, Koning, 2003 (EAF-2003
= JEFF-3.1). [TapuuansHbie ceueHus Bcex peakiui, comepkamuxcsi B EAF B ¢aiine MF=10,
CJIOHTh MO TIOJICEKIUSAM M CYyMMBI 3aHECTH B COOTBETCTBYIOIIHNE cekuuu (aitna MF=3. daiins
MF=8 u MF=10 ucxyio4urs.

ABTOp 0TOOpa JAHHBIX

Komrees B.H.
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