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AJEPHAS ®U3UKA

1. CsoiicTBa aTOMHBIX dAJI€EP.

1.1. 3apsnm gaapa ¥ MeTOObI €ro onpeaeaeHus. 3akoH Moze-
s, [Tporou-uefirpornnoe crpoenue aapa. Mzoromns:, u3o-
6apsl u m3otousL. (|1] §1; 2] §36; [3] §§223—-225, 237,296 —
297)!

1.2. Macca saapa u cmocoOn1 eé onpenemenns. Meroa Tomco-
HA, MacC-CHeKTporpadbl U MacC-CIEKTpOMerphl. Pas-
JIeIeHIe M30TONOB. DHEPIUsl CBA3M W YCTOHYMBOCTH
SIep OTHOCWUTEILHO PAINOAKTUBHBIX pacmamgon. [le-
dexr mace u ymakopounsiit Koadpdunment. ([1] §2; [2]
§513 — 21; [3] §244)

1.3. Paguyc sapa. Paznudambie crocoObl n3MepeHus pan-
yca: [-Me30aTOMBI, PACCedHUE 3JIEKTPOHOB U HENHTPO-
HOB. TIJI0THOCTE A7EPHOTO BEIECTBA W ee pacipesesie-
Hue BHyTpHU siapa. Kanenbnast Monenb gapa. Llomxysm-
nupuaeckas (opmyna Baitzekepa a1a mMacc m 9HEp-
ruii cst3u. Passurne xanensnoit mogemu. ([1] §§2, 3; [3]
§8242,245)

1.4. KBanToBble XapaKTEePUCTUKN AAPA: CIOUH U YETHOCTD.
MarauTHbI#l AUTOALHBIN W SJEKTPUIECKUI KBaJIpy-
MOJIbHBI MOMEHTBI siIpa W CIIOCOOBI WX OIPE/Ie/IeHu.
W3mepenne MaruuTHOrO MoMenTa Heifrpona. (1] §§4—6;

[2] §5238 — 240; [3] §241; [4] crp. 55-56, 8384, 87-88)
2. Crpoenne siep.

2.1. {nepubie cusbl u ux npupoja. CHUHOBAS 3aBUCUMOCTD
SIEPHBIX CUjI. 1eH30pHble u oOMeHHbIe cuiabl. W30T0-
[uYecKass THBAPUAHTHOCTD siJiepHbIX cuji. Q6001eHHbIit

Maparpadsr (cTpamumsr) B CKOGKAX OTHOCATCH K KHHATAM, IPUBEICHHLIM B
CIIUCKE JIMTEPATYPbL



npunanun [laymu. Crpykrypa aeitrpona. ([1] §§68 — 72;
[3] §5247 — 250; [4] crp. 5-44)

2.2. Mojyenb siiepHbIX 060J1049€K. DKCIIEPUMEHTAIbHBIE U
TEOPEeTUIECKHe MPENOChIIKN Mojieu. KoHennus ca-
MOCOIJIACOBAHHOTO M0/t aToMOB u sijiep. Crun-opbu-
TajabHOe B3amMmozeiictBue. Peamuctudeckuil spepHbIit
[OTEHIMAJ ¥ 3aIOJTHEHHE €ro YpPOBHeH HYKJIOHAMH.
Crue, 96THOCTB, MATHUTHBIN 1 KBAAPYTIOIbHBI MOMEH-
ThI OCHOBHBIX COCTOSTHWI sIIED B MOJETN HE3aBUCHMBIX
gacrur. CTpykTypa jerkux sjep. Tsukensie sapa. ([1]
§613 — 14; [4] crp. 45-69)

2.3. Bo3OyKIEHHBIE COCTOIHUS d1€p: OJHOYACTUYHBIE WU
KOJLIEKTUBHBIE CTerenn cBoOobl. Jledopmuposammbie
snpa. dnepras crekrpockormsi. ([1] §15; [4] crp. 70—
88)

3. PainoakTHBHOCTD.

3.1. Mcropust OTKPBITUS PAIUOAKTUBHOCTH. T'HITBI PAIHOAK-
THBHBIX IIpeBpalennii. EcrecrBenHast n MCKyCCTBEHHAS
PAJMOAKTUBHOCTh. ECTECTBEHHBIE PAJIMOAKTUBHBIE Ce-
MeliCTBa. 3aKOH PaJAMOaKTHBHOTO Pacaja W ero CTaTu-
ctudeckuit xapakrep. Teopust mocienoBaTebHBIX Mpe-
Bparennit. Eananns pagnoaktuBHOCTH. TermioBoit ad-
dexT. ([1] §8; [3] §8271 — 277)

3.2. Aubgha-pacmam u ero xapakTepucTuku. [Ipober a-aacTuir
B BeriecTBe. 3aKoH [efirepa-HarTosa. duepreruka anbda-
pacuaga. Teopus anbda-pacnaga. Anbda-dacTudHas
mozesb sapa. ([1] §9; [3] §§278, 284 — 285)

3.3. Bera-pacmag m ero pasHoBuaHocTH: [ -pacmam, (-
pacmag n K-3axBar. Bera-crieKTphl 1 THIIOTE3a, HEHTPH-
HO. DKCIIEPUMEHTAIBHOE JOKA3aTeIbCTBO CYIIECTBOBA-
Hust HelTpuHO. CoJTHEYHBIE U KOCMUYECKNE HEHTPUHO.
Hefirpurasie ocrmmnsiuu. Ilonsite o Teopum Oera-
pacmama. Hecoxpamenne werHocTu npu Oera-pacmaje:



ombiT By. Bera-pacnaj Hefirpona. DjekTpociaboe B3a-
umozeiicrsue. ([1] §10; [3] §§286 — 292)

3.4. Tamma-uznydenne sjep. MyJibTunojibHOE H3JIyUYEHUE.
IIpaBuia orbopa IO COMHY W YETHOCTH [JIs TaMMa-
nepexooB. BepoaTHoCTr 3/IeKTPUTECKAX N MArHUTHBIX
MYJIBTHTTONIHHBIX TTIEPeXo1oB. S neprast m3omepnsi. BrayT-
peHHsist KOHBepcust y-mydeit. Oxe smexrponst. ([1] §11;

2] §§129 — 130; [3] §5293 — 295)

3.5. BzammogeticTBue pagmoaKTUBHOTO U3JIyUE€HUSA C BEIIe-
croM. Popmysna Bopa m1g MOHM3ANIMOHHBIX TOTEPH Tsl-
JKeJION 3apsyKeHHON TacTuIbl. MoOHN3aIMOHERIe TOTepn
AJIEKTPOHOB. B3amMomeiicTBrE TaMMa-U3IyIeHns ¢ Be-
mecteoM: 3¢ dext Kommnrona, doroaddert, obpazosa-
aue nap. ([1] §§18 — 21,23; [3] §5278 — 283)

3.6. leficTBUe paJwanyy Ha KWBLIe OpTraHW3Mbl. BuoJorn-
geckad 3OPEKTUBHOCTD pasanarun. MyTanum 1o mefi-
CTBUEM PaTIHOAKTUBHOTO M3/IyUeHHS.

4. fnepHble peakIuu.

4.1. BakoHbl COXpaHEHUH 3apAa, DAPUOHHOTO YKCJIa, JHEP-
UM, UMITYJIbCA, MOMEHTA KOJUYEeCTBa JBUKEHUS, YeT-
HOCTH ¥ M30CHMHA B sepHbIx peaknugax. ([1] §§25 — 30;
[3] §§258 — 261)

4.2. BzanmogeiicTere HeUTpoHOB ¢ diapaMu. Mcrodaukn
HeATPOHOB. THuNbl AmepHBIX PEAKIWH ¢ HEHTPOHAMU.
Y1pyroe u HeyIpyroe paccestaue HelTpoHoB. ([1] §§32—
33; 3] §§266,298)

4.3. BzaumogeiicrBrue HEATPOHOB C BEIECTBOM. 3aMeIIeHIe
HEUTPOHOB. TeroBble, MedIeHHbIE, XOJIOIHLIE U YJb-
rpaxosioabie Hefirponsl. ([1] §§34; (3] §§296—297, 300, 302)

4.4. dnepuble peaknuu ¢ MeEHHBIMH W TEILIOBBIMU Heli-
TpoHamu. Kortenmus cocrapaoro sijipa. @opmysiel Bpeii-



4.5.

4.6.

4.7.

4.8.

ta-Buraepa. Heiirponnast ciekrpockonust. ([1] §35, 36;
3] §6263 — 265, 301; [4] crp. 90-97)

Paccestamne 6picTphix HefiTponoB Ha gapax. Aundpakiu-
onHoe paccesaue. QnTnieckas MOJeJb AAePHBIX B3au-
mogeitcruit. ([1]§837 — 38; [4] crp. 98-111)

fnepHble peakIuu MO JeHCTBUEM BapSKEHHBIX Ua-
crutt. Kynonosckuit 6apeep. Hanbapwepubie u 1moji6a-
PbEPHBbIE PEAKIUU C 3aPSKEHHbIMUA YaCTUIIAMU. YCKO-
puTes N 3aPAKEHHBIX YaCTHUII. PeaKHI/H/I 1017, ,ﬂeﬁCTBHeM
MPOTOHOB W (-9ACTHUI[. Peakium ¢ TsKENIBIMI HOHAMH.
Uckyccrsennast pagnoakrusrocThb. ([1] §852 — 54; [3]
§8267 — 268)

Tepmosinepubie peaxnuu. [Ipobiema ynpasiasgemoro Tep-
MosiziepHoro cunresa. Vcrounukn sueprum 3pesi. ([1]
§865 — 66; [3] §314; [5])

PacnpocTpaneHHOCTE XUMHUTIECKUX 371eMeHTOB. Hykite-
ocmHTE3 B Topadueil BcemeHHONH W B JOraJaKTUYIECKUX
MAaCCHUBHBIX 3BE3MHBIX 00beKTax. deTnipe SmoXu saep-
HOTO TOpeHud B 3Be3aax. CHHTER TSIKE/TBIX 3JIEMEHTOB:
HOHSATHE O - U r-uporeccax. ([6])

5. Ienermne simep.

5.1

5.2.

Habronenne mporiecca meeHnst PW 3axXBaTe HENTPOHA
spoM ypana u topus. Ockoaku jesenns. HedTpoHsl
nenenns. CIOHTAHHOE JeJIeHre. DIeMeHTapPHAS TEOPUs
nesernst. Tpancypanossie smementsl. ([1] §§40 — 42; [3]
§6303 — 310)

fAnepras nenmas peakius.  CoOBpeMEHHBIN sIepHBII
peaxTop. Atomuas suepreruka. ([1] §§43,45; [3] §§311 —
313)
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1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

3AJIAHUWA 110 ﬂ,Z[EPHOfI OU3UNKE
JJid CTYAE€HTOB 4-TO0 Kypca
Ha BeceHHuii cemectp 2010/2011 y4gebuoro roza

3ATAHUNE 1

ITpu 3amene 301010 PoMBIY CepedOPAHOI B OMBITAX TI0 YIPY-
FOMY PACCEsTHUI0 (-YACTHUI TOHKUMHU (DOJbraM¥U TOJIIUHOM
10% e 9UCIIO 3apPErHCTPUPOBAHHBIX (- IaCTHLL YMEHBITTAET-
cs B 2,8 paza. Oupenenurs 3apsiji giapa cepebpa, ecju Io-
PSIIKOBBINT HOMED 30J10Ta 79.

Uonst C'?* ¢ smeprueit 20 %96 IPOXOJAT IMIMHIpUUE-
CKUil KOHIeHcaTop wmacc-cruekTporpada bBeitnOpumxka 110
neHTpaabHoit opbure. OupeesuTh Pa3HOCTH MOTEHIINAJIOB
MEXKY SJIEKTPOIaMu KOHIEHCATOPA, €CHU PAIANYC OPOUTHI
pasen 25,4 cm, a mmpura 3a3opa 1,9 cm.

Ucnonszya dopmyny Baitzekepa, mpeacka3arsh yCTONINBbIE
no orHomenuio K B1- u B~ -pacnaLy 3/eMeHTBl ¢ aTOMHBIMHI
Becamvu 20, 40, 80, 120 u 200. Pe3yabrar CpaBHUTE C DKCIIE-
PUMEHTOM.

[Tonb3ysice dopmysioit Baiitzekepa, Haiitu ycioBue, npu Ko-
TOPOM JAE€JICHHNE YCTHO-YCTHOI'O fA/IPpa Ha JABa YCTHO-YETHBIX
OCKOJTKa C OTHOIITEHWEM MacC 2:3 dBJSETCH SHEePTeTUYeCKN
BBITOTHBIM.

Cunras, 9T0 pa3HOCTL YHEPTUil CBSI3M AP 3€PKAJBHDIX s1ep
N, 10 u 29Si, 2P onpemensercsa TOIbKO Pa3indaHOl SHED-
ruefl KyJOHOBCKOrO OTTAJKHUBAHNA IIPOTOHOB, OIPEIEINTD
PaanyChl TUX SIJIEP U CPDABHUTH WX C BBIYUCICHHBIMU 110 (DOP-

myte R=1,2- AY3 fpm.

OrneHnTh TIOTHOCTH W YUCJIO HYKJIOHOB B eIuHUIlE 00bEMa
SITEPHOT0 BEIeCTBa, oJIaras paauyc aapa paBubpiM R =1, 2-



1.7.

1.8.

2.1.

2.2.

2.3.

Al/3 ¢m. Haittu cpejinee paccrosgaue MeEXy HYK/JIOHAMU B
sSJIpe U JI0JII0 00bEMA s1/Ipa, 3aHATOr0 HYK/JIOHAMMA.

Oupenemts crmi aapa 1 Cd, ecan B mepexone 35, — 3P
ypoBeHs 3 Py He 00HAPYKUBAET CBEPXTOHKOIO PACIIeIIeHNS,
a ypoBeHb 55 pacIeruisercss Ha 1Ba HoayposHs. Hapuco-
BaTh CXEMY YPOBHEI CBEPXTOHKOTO PACIIETLICHNUS.

Kaxapiit w3 aByx noypoBHeit Tepma 25’1 /2 B CHJIbHOM Mar-
HuTHOM T0J1e mopsaaka 1000 s pacrmenisgeTcs Ha YeTbIpe KOM-
noHeHTH 11 2>Na 1 Ha BoceMb KoMIoHeHT m1a 155 Cs. Ompe-
ACJINTH CIIUHBI 9TUX AJ7epP.

3AJAHUE II

S iepHble cuiibl XapaKTepPU3yIOTCs PaJInyCcoM JeficTBUA T R
2 m v TIOTEHITUAIOM HYKJIOH-HYKJOHHOT'O B3aWMO/IefCTBUS
Vo = 40 MsB. Haiity xapakTepHble 3HaYeHUs MTOTEHIINATIOB
KYJ/JIOHOBCKOT'O BSa,I/IMO,Z[eI‘/’ICTBI/IH ABYX ITPOTOHOB U MaTr'HUTHO-
r0 B3aUMOJIEHCTBUS CIIMHOBBIX MATHUTHBIX MOMEHTOB JBYX
HYKJIOHOB Ha paccrosaui ro. CpaBHUTL 3TU BEIUIUHBL ¢ V(.

KaxkoBo 3nagenne m30TOMMIECKOTO CITMHA, CHCTEMBI T, COCTO-
ATel U3 IPOTOHA U HERTPOHA, B COCTOSHUN C OIIpeIeTeHHBI-
MM 3HAYECHUAMU CIIMHA S u yIJIOBOT'O MOMEHTA OTHOCHUTEJIb-
moro asmkenus L = 0,1,2,3,4. Hanucars n30TONIIECKYIO
YaCTh BOJTHOBOU (DYHKITHU AeHTPOHA.

B mopenu obosiouek onpesesnTh CIMH, MArHUTHBIE MOMEHT
¥ TUPOMATHUTHOE OTHOIIEHHUE /I IPa, COAEPIKAIIET0 CBEPX
3aIT0JTHEHHBIX 000JI0UEK OJIMH HYKJIOH (IIPOTOH UJTH HEHTPOH)
WJIM UMEIOTIET0 OIHY ABIPKY B 3amoaHeHHoi 0bomouke. [Tpu-
MEHUTL MOJYYEHHBIN Pe3yIbTaT K OCHOBHBIM COCTOSHUSM



2.4.

2.5.

2.6.

2.7.

2.8.

anep: °H, 3He, 1B, 13C, N, 170, 2%Si. IIpu pemenun 3a1a-
91 BOCIIOJIb30BATHCI CXEMOM OJHOYACTUIHBIX YPOBHEH 060-
JIOYCIHON MOJICJIN.

Bormpekn npoctoii cxeme 3arosiHeHus 000JI049€K, CIIUH $1Ipa
9F me pasen 5/2. OmpegeanTh CIHH TOTO A1pa, €CAH €To
MarHUTHBIA MOMET paBeH 2,79 g1epHOT0 MAarHeToHa.

[ostarast popmy caepxaedopMuposanHoro siapa 22Dy B Bu-
Jie SJITAIICOUIA BPAIIEHNs C IOJIYOCAMHU C > @, OIPEIE/IUTD
OTHOIIIEHNE ¢/a, eCJIU U3MEPEHHBIH KBAIPYTOJbHBI MOMEHT
Q = 17,5 - 107 e-em?. Cumrarh, 410 06HEM CcBEPXIEdOP-
MHPOBAHHOI'O d1pa paBeH 00bEMY chepuIecKoro ¢ paamy-
com R=1,2- AY3 M. BoraucuTs MOMEHT WHEPITUH STOTO
AIpa, pacCMaTpUBas ero Kak OJHOPOIHOE TBepIoe Tejo, U
OTIPENIESINTE IHEPIUI BO3DYKIECHUS TEPBOr0 BpAIIATEIbHO-
[0 COCTOSTHHS.

Jng mpenapara 2!Pb, maxoggamierocs B pajiHOaKTHBHOM
PABHOBECHH C IPOAYKTAMHU PacHaa U HCIycKaomero 51013
[-9acTHIl B CEKYHJTY, BHITUCIUTH BECOBBIE KOJIUIECTBA, 210Pb7
210B; 31 210P0. IIpu permeHny 3a,1a40 BOCIOIB30BATHCS IPOTOH-
HEUTPOHHOU CXeMO PaJIMOaKTUBHOTO ceMeiicTBa ypaHa-238.

Haiitu pazpermaorntyo crmocobHOCTh T CXeMbl ABOMHBIX COB-
naJieHnii, ecjau npu obJIydeHU Pa3/eJIEHHBIX TOJICTON CBUH-
[IOBOI EPErOpoIKoil cueTunkoB A u B aByMms He3aBUCUMBI-
MU UCTOYHUKAMU TaMMa-Jiydell KaxKJblil U3 HUX JaéT B MU-
ayTY 3000 MMOY/IECOB M YUCIIO CAyIafHBIX coBnamaenmii 3a 10
qacoB paBHo 1000. OueHnTE TOTPENTHOCTD B OTIPEIEIEHUN T.

Haittu cpeuee BpeMs Ku3HE BO36Y K AGHHOTO sapa 2 2Po 1m0
OTHOIIEHUIO K UCIYCKAHUIO JIJINHHOIPOOEXKHON (-UaCTHIIBI
¢ sueprueit Fy = 10,54 M»sB, 3uag cpennee BpeMs YKU3HU
STOTO sJIpa 110 OTHOINEHWIO K (-PACHaJy U3 €ro OCHOBHOTO
cocrosans (Ey = 8,78 MsB). Cuurarb, 9r0 4mucjio yjapoB



Q-9aCTUIBI O CTEHKY HOTeHHI/IaﬂbHOﬁ AMBI OJHMHAKOBO B OC-
HOBHOM U BO36y}K,ZLeHHOM COCTOAHULAX dapa.

7 T

2.9. Nzoron ‘Be mpesparmaerca B pesyabrare K-3axsata B ‘Li,
HAXOJISAIIHIICS B OCHOBHOM cocTostHun. ONpeaesnTs SHEPTHIO
OTIaYM TIOCJIEeHEr0, eCJIN SHEpTU pacrnaaa pasua 0,87 MsB.

2.10. Ilpm mepexone anpa 2'4Pb u3 Bo36yKIEHHOTO COCTOSHUS B
OCHOBHOE WCITYCKAETCs 3JEKTPOH BHYTPEHHEH KOHBEPCHH C
KuHeTHIecko# sueprueii 36,7 xaB. Haittu nvmmynbe u sHep-
CUIO OT/IAYH si/Tpa CBUHIIA.

2.11. Uzomepuoe sgpo %9Zn* mepexoaut B 0CHOBHOE COCTOsHUE,
ncmyckas y-KBauT ¢ sHeprueii 0,436 MsB. BeraucanTts Ku-
HETHYECKY0 SHEPIUIO s/[pa OTaun 997N 10C/Ie HCIIyCKaHMsE
Y-KBaHTA.

3ATAHUME II1

3.1. OnpezenTh IOPOT 3HI03HepreTHdecKoil peaxmuy S H(p,n)>He.

3.2. Buojioruueckoe AeiCTBUE MEIJICHHBIX HEATPOHOB B 3HAMU-
TeJIBHOM CcTenenn o6y CIoBIenHo aaepHoit peakmueit 14N (n,p)4C,
NPOUCXOIIIEH 1Tpu 0O/IydeHrn HEeATPOHAMYU YKHUBOM TKAHU.
OnpejiesuTb KAHETUYECKUE SHEPIUN [IPOTOHA W 4JIPa, OT/Ia9n
B 3TOI peakIiuu.

3.3. NMmeercs Bo3OyxaeHHOE AP0 A €O cimHOM 1 U TIOJTOKUATETh-
HO}l YETHOCTBIO. DHEPrETUUECKH pPa3PeNIeHa PEaKIIusi C UC-
myckamneMm a-gactutibl A—B + . Boamoxna 1 ykazanmnast
peakiius, eciu KOHedHoe si/ipo B umeer Hy/eBoil criuH u 110-
JIOKHUTEJIBHYH YeTHOCTh?

3.4. Haittu npasusia orbopa 1o u3ocnuHy B peaknusx (p, ) u

(d, ).

10



3.5.

3.6.

3.7.

3.8.

[Lnockonapasienbras IIACTHHKA U3 3JIEMEHTa A TONIIMHOM
q 2/0M2 ¥ IJIOMIAJBI0 S 00/1y9aeTcs mapaie/ibHbIM 1y IKOM
TeILJIOBLIX HENTPOHOB HHTEHCHBHOCTBHIO [ Heﬁmp/cm2~cen,
T TAOIINM TT0 HOPMaJIX K TIACTUHKe. B pesyabrare peaknun
3aXBaTa BO3HUKAET PAJMOAKTUBHBIN M30TOIN C TTOCTOAHHON
pacmama A. OnpeaeanTh MaKCUMAIbHOE KOJUIECTBO aTOMOB
HOBOTO M30TOTIA, KOTOPOE MOYKET HAKOTHUThLCA 33 BpeMs 00-
JYYCHUS, €CJAU CeYCHNE aKTUBAIMU TEIJIOBBIMU HEHTPOHAMA
pasHO ¢. HaiiTn 3aK0H HAapaCTAHUS UNCIa ATOMOB 3TOTO 3JIe-
MeHTa BO BpeMeHH. IloromenneM HEUTPOHOB B ILIACTUHKE
npenebpedsn.

[oHoe HeiirporHOe 3bdekTHBHOE ceuenne s 15In B pe-
somance (npu sHeprum HeiTponos 1,44 5B), pasuo 26400 6n.
OnpenenuTh cpejiHee BpeMs KU3HU COCTABHOTO Spa IO OT-
HOIIEHNIO K ramma-usiaydenuio, ecau [, > I'y, a I'y =
1073\/E,,, Tne sHeprus HEHTPOHOB BhIpazkeHa B oB. Crnun
ocHoBHOTO cocTogrms 119Tn pasen 9/2.

Nzoron '%4Dy ucnomb3yercss B kadecTse 1eTEKTOPA TEILIO-
BbIX HeUTpoHOB. CumTas, 4TO MOIEPEYHOE CEYEHUE 3aXBa-
Ta HEHTPOHA APOM STOTO M30TOMA MOAUNHSIETCS 3aKOHY 1/v
JIUTsT BCETO HEHTPOHHOTO CIEKTPA, MOKa3aTh, YTO yKa3aHHbIH
MeTOJ MO3BOJISIET U3MEPHATH IJIOTHOCTH TEIJIOBBIX HEHTPO-
HOB. OHpe,Z[eJ'[I/ITb BpeMd O6J'[yquI/IH IIJIaCTUHKHA, 110 ucCrede-
HUF KOTOPOTO €€ aKTUBHOCTH COCTABUT 75% aKTUBHOCTH [IPH
beckoneunom obyuennu. Cpegnee Bpems xu3uu aapa [ODy
coctaBasgeT 139 mun.

VIaTeHCUBHOCTE MOHOXPOMATHYECKOTO IIyIKa MeEJIEHHBIX
HEATPOHOB MpU MPOXOXKJEHUN depe3 OOpHBI (DUIBTD BECOM
5 2 u momaaeio 4,3 cm? ymenbmaercs B 150 paz. Haittu
SHEPTUIO HENTPOHOB, €CJIM M3BECTHO, UTO CeUYeHNe IMOTJIOINIe-
HUSI MeJIJIEHHBIX HEeHTPOHOB 6OPOM MO IUMHAETCS 3aKO0HY 1 /0.
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4.1.

4.2.

4.3.

4.4.

4.5.

4.6.

3AJAHUE IV

OnpeneanTh, OpH KaKO MHUHHMAJJILHON SHEPIUH MOXKHO
0XKuaaTh AUM@MPAKITNOHHE Paccedarne OBICTPHIX HEHTPOHOB
Ha anpax 28Pb.

Oupenennrs 3dpdekruBHoe cedeHne o0pa30BaHus COCTABHO-
ro dapa U IOJIHOE CEYCHHE B3aUMOJCHCTBUA HEATPOHOB C
sueprueit 15 MaB ¢ sapamn B4W.

ITpu meympyrom paccesuwu mpoTOHOB ¢ dHepruett 1,42 MaB
Ha sapax °1Ta Ha6/IIONATOCH HCIIYCKAHNIE MATKUX Y-JIydeit
¢ sueprueit mopstaka 140 k3B, BRI3BAHHOE TTEPEXOIOM SIIPa B
OCHOBHOe cocTosiHre. Hafinenmnoe u3 ombITa CeUYeHHE OKa3a-
JIOCh mopsiaKa, Muamubapaa. O6pasyercd Jin COCTABHOE PO
B 3TOl peaKIun?

leneparop mukioTpona paboraer ¢ yacroroit 11 May. Onpe-
JIEJINTh HAIPSKEHHOCTb MAarHUTHOI'O II0JIsi, HEOOXOUMYIO
JIJIsT YCKOPEHUsT (-YacTull, MeHTOHOB W MpOTOoHOB. Kakosa
SHEPTUH 3TUX YAaCTUIl B KOHIIE YCKOPEHUH, €CJU MaKCIMaJIb-
HbIil quamerp opbutkl paBen 100 cm? V3MeHeHWEM MAaCChI
YaCTHUIILI C DHEPruel mpeHedpedsn.

Jlj1s1 mosTydenus TpaHCypaHOBOro sjaemenTa 240Es B mmxiio-
TPOHE C IMAMETPOM AyaHT 1,5 M 1 HATPAKEHHOCTHIO MATHUT-
woro mosnsg 11800 o ycKopsumuch Inectusapsgaable HoHbl 4N,
Onpenenurh MaKCUMAJBHYIO HEPIUIO MOHOB. JlocTarouna
JIA 9Ta SHEPTUA /J1d 06pa30BaHUS COCTABHOrO S/IPa MIPU [1€H-
TPAIBHOM yape, eC/IM MHUIIEHBIO CIIYXKHJIO S1p0 250 U?

O1eHnTh KOJNIECTBO TEIIA B KKaA, KOTOPOE BHIIEIUIOCH ObI
B PEAKITNN CJAUSHUS BCEX sIIEP TPUTHUS € sIIPAMHU BOJOPOIA
B 1 2 cvecu 3H + 'H. CpasuuTh ero ¢ TeMm KOJMYIECTBOM
TeILTa, KOTOPOe BBILICIUTCSA HMpH TOJHOM jeaernn 1 2 239U,
CUmMTAas, 9TO IPU JETeHUN 0nHOTo fapa 252U 0cBOBOK 1aeTCs
B cpenneM sueprusd 200 MsB.
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4.7.

4.8.

4.9.

4.10.

[Ipu obsryuyenuu obpasiia ypaHa B HOCTOSHHOM OTOKE TeILIO-
BBIX HEMTPOHOB MpoucxoauT k nejienuit B cekynty. Haiitu 3a-
KOH HapacTaHWs BO BpeMEHU YHCJla aTOMOB PaJIMOaKTUBHOIO
n3oTona L, mosrydaionierocs HeMoCPeICTBEHHO TIPY JIeJIEHNH,
€CJIM €ro TIOCTOSTHHAS PACIAIa PABHA A, & BBIXOJ IEMOYKH
PagroaKTUBHLIX IIPEeBpAlleHU, HaYNHAIOMIEHCs ¢ 3TOro U30-
Toma, cocrasiageT a%.

dnpa 239Pu mapsay ¢ a-pacmagom ¢ nepuogom T, = 2,41-104
JIET UCHBITHIBAIOT CIOHTAHHOE JIEJIEHHE, OTHOCHTEIHLHO KOTO-
POro cpejiHee BpeMst XKu3Hu saapa 7 = 1, 15-10'6 ner. Haitru
9HCJIO SIIEP, IPEeTEPIEBIINX (-PACIAT U CIIOHTAHHOE Te/IeHIE
B 1 2 uyncroro miryToHud 3a 1 wac.

Wcrounuxom saeprun CoJiHITA SIBIIETCA MUK PP:
4'H + 2¢~ —*He + 2v.

Boiurpeiimn sueprun cocrasisier 26,7 MsB, u3 KOTOPbIX B
cpegaem 0,6 MaB mpuxomgnTcs Ha HelTpwro. Kakoit moToK
HEUTPUHO MaJaeT Ha 3EeMJIIO, €C/IN MOJIHAST SHEPTHSI, N3/Iyda-
emast Costrrem 3a 1 cex, pasma 3,78 - 1033
13 MsB upomssogumoit CoJiHIIeM SHEPTHH IIPUXOIUTCS OTHO

metiTpuro? Kakyro sHepruio yHOCAT HEHTPUHO?

ape, M HA KaXKJIble

Boruucimth MOIITHOCTD, YHOCUMYIO aHTHUHEHTPUHO U3 PEAKTO-
Pa COBpEMEHHOU aTOMHOI 3JIEKTPOCTAHIAN, UMEIOIIIero MOII-
vocts 3000 MBm. Ouenurh 1MOTOK aHTHHEHATPUHO, JOITY-
CTUB, YTO Ha OJHO JEJICHWEe MNPUXOJUTCA TPUMEPHO TATh
B-pacnamoB ockoakoB. CpenHsist SHeprus aHTUHEATPUHO HA
OIVH aKT Jemenns paBua npubamsurensuo 11 MsB. Kakyio
YacTh DHEPTUH paciaja yHocdaT anTuHeiTpuao? CpaBHUTH
3Ty BEJIUYUHY C JOJICH SHEePrUuu, YHOCUMONI COTHeYHbIMU Hel-

TPUHO (CM. IPEBIAYIIYIO 33129y ).
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