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HOnnaH LLUBuHrep

[lonbimasnca “3a219Hymes 3a 20pu3oHmM...”

“The pressure for conformity is enormous. | have
experienced it in editors’ rejection of submitted papers,
based on venomous criticism of anonymous referees.
The replacement of impartial reviewing by censorship
will be the death of science”.

Statement made while resigning from the
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“©n3nKa — HayKa saKcnepmmeHTanbHaa”
Punyapa ®emHmaH
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B HacToAwee BpemAa 4enoBe4YeCcTBO MOAOLUNAO K TAaKOM CTagmu
pa3BuTMA, Koraa bopbba 3a sHepreTUyeckme pecypcbl CTAHOBUTCA
0COOEHHO aKTyanbHOW. Bce M3BECTHble UCTOYHWUKU SHEPTUN YKe B
banKanwee Bpemsa He CMOryT obecneymTb HawmM MNoTpebHoCTW.
XMMUYECKaa 3HEepPrna orpaHMYyeHa TaKX¥Ke TaK Ha3blBaeMbIiM
NapHUKOBbIM 3ddeKkTom. AaepHaa sHeprna, oCHOBaHHAA Ha
MCNO/ZIb3OBAHUWN AENALWMXCA MATEPUaNoOB, HE ABAAETCH
NONFOCPOYHbIM pelleHnem npobnembl, TaK Kak 3anacbl 3TUX
MaTepPUaNoB OrpaHUYEHbI.

[lepBOHa4YaibHble ONTUMUCTUYECKUE OXKUAAHUA nepexoda K
NPOLLeCCY YNpaBASAemMoro TeEpMOAAEPHOr0O CUHTE3A MOKa TaK U He
MaTepPUanm3oBaanCb. TeXHUYECKNE TPYAHOCTU YCTOMYMUBOTO
NO/IyYEHUS CBEPXropsAYer naasmbl U paspyllatollee BO3AENCTBUE
POMaAHOro HEMTPOHHOrO MOTOKa, BO3HMKAIOLWEro BCAeACTBUE
TEPMOAAEPHDbIX PEeaKLMii, OTOABUTalOT pPeLleHne 3TOM 3a[a4YM Ha Bce
bonee otaaneHHoe M HeonpeaeneHHoe byayulee.
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TepmMmUH “X0Nn0aHbIN AAEPHbIN CMHTE3” OMUCbIBAET PAL,
NPOLECCOB MPU CPABHUTE/IbHO HU3KOW TemnepaTtype, NpuBoAALLUX K
BblAENIEHUIO Tenaa 3a CYeT CAUAHUA ABYX Aaep. B HOpmanbHbIX
YCI0BMAX TaKMe MPOLECChbl 3anpeLleHbl KYIOHOBCKMM Hapbepom,
KOTOPbIN npenAaTcTByeT conmkeHuto agep. OgHako, okono 25 net
TOMy Hasag PnenwmaHom n NMoHcom ObiNM BbINOMHEHDI
SKCMNEePUMEHTbI, NMOKa3aBLUME BO3MOXHOCTb “XonoaHoro” cmHresa,
ecnn AAepHble peareHTbl MMMNIAHTUPOBAHbI B MeTananvyeckue
KPUCTaNAblI.

BbICTpO OTBEPrHyTbhle GONLLIMHCTBOM Y4YEHbIX KaK
HEBOCNPOU3BOAUMbBIE, 3TU SKCMEPUMEHTbl NMOCTENEHHO CTa/IM AaBaTb
noBTopAtowmMeca pesynbraTtbl. Knaccuyeckmum npumepom CTanu
ONbITbl, BbINOJIHEHHbIE AOKTOPpOM Mak-Kybpe n ero konneramm B
CteHpopackom MexayHapoaHom WccnepgosaTtenbCKom MHCTUTYTE.
Pe3ynbraTtbl 3TUX 3KCNEPMMEHTOB eLLe pa3 MNPoAEeMOHCTPUPOBANMU
BblAe/IeHUEe Tenaa HEXMMMUYECKOro MPOMUCXOXKAEHUA, MPU 3TOM

3pPeKT BbiIxoauUT 3a npeaenbl 100 skCnepMMeEHTaIbHbIX OLIMOOK.
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[lokTtop MakK-Kybpe B cBoen nabopatopum
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AcTtopmna xonoaHOro cuHTesa
“B npobunpke”

1. MaptuH ®nenwimaH 1989 — 2012
2. Mukasn Mak-Kybpe 1992 — ceroaHs
3. Mowwmakm Aparta 1998 — 2008
4. XarenbctanH n LWeapuy (MIT) 1992 — ceroaHH

Okono 20-30 rpynn pabortator B8 CLUA, 3anagHoun
EBpone, Poccnun, AnoHumn, Kurtae.

3a nocneaHMe HECKONbKO MecAuEeB BblAaHO 4 nepBbiX
nateHTa no xonogHomy cuHtesy (CLLUA, EBpona, Kutan)
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MCTOpMFI XO0/Z104HOTO CUHTE3ad — OCHOBHbIE YHAaCTHUKH

MapTuH Gnenwman (1927-2012) Mwukasn Mak-Kybpe Mowwmakn Apata
D+D B nannaguu D+D B nannagmu D+D B nannaguwm (Zr0O,)
1989 1992 — no HacToALlee Bpems 1998-2008

MNoaTBepXKaeHne naen XoNoAHOro CUHTe3a HeoXWMAaAHHO
NPULLIO U3 SKCNEPUMEHTOB Ha YCKOPUTENsax.
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A.b. 3enbposuy, C.C. lfepwtenH, YOH 1. LXXI, Bbin. 4, 1960 .,
c. 581. PaccmoTpeHune nbe3o-cuHTe3a.

A.b. 3enbaoBuny C.C. lfepwTenH

peoxp { — 2\ VEMU @B dz} —exp { =2 VI ()

[laBneHna, HeobxoaumMblie ANA AOCTUXKeHUA 3PPeKTa Nbe30-CMHTE3a
OKa3a/IMCb 4YPe3Bbl4aNHO BbICOKMMMU.
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B KBaHTOBO-MeEXaHWYECKOM PacCMOTPEHUWU MPOLLECCA CUHTE3a 3KPaHMPYHOLLMA
noTeHunan snekTpoHoB U, skBuBaneHTeH gobasoyHon sHeprum (H.J. Assenbaum,
K. Langanke and C. Rolfs, 1987). “The penetration through a shielded Coulomb
barrier at projectile energy E is equivalent to that of bare nuclei at energy Eeffz
E+U.

Ha pucyHke, B3sTom M3 pabotbl AcceHbayma, cxemaTuyeckn unsobparkeHo
CTONNKHOBEHWE HaNeTawlero aapa Aentepus ¢ atomom aentepua. MNpwu
CTO/IKHOBEHUM ABYX CBOOOAHbIX aTOMOB AenTepua 3Ta A0baBOYHAA 3Heprus
coctasndaetr 27 3B.
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JKpPaHUPYIOLWMNIA MOTEHLMAN XapaKTepusyeT paccTosiHue, A0
KOTOpOro cbaurkatolmecs aToMbl HE WUCMbITbIBAKOT KYIOHOBCKOrO
OTTa/IKUBAHUS.

i 300 3B 27 3B
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OCHOBHOW CeKpeT npoLuecca Xo0/N04HOro CUHTe3a -
npeoaosieHne Ky/IOHOBCKOro bapbepa - B KOHLE KOHLOB
OKa3a/icA Ha yauB/IeHME NPOCTbIM. ITO BNepBblie ObINO
3amedyeHo npodeccopom Bressani B 1998 rogy Ha KOHpepeHUnn
ICCF-7 Ha OCHOBaHUWKU CepuUn AMNOHCKUX SKCMEPUMEHTOB Ha
YCKOPUTENAX, BbIMNOAHAEMbIX HauyuMHaa ¢ 1995 ropa. Bressani
AOBO/ILHO YETKO WU3/10XKMA NYTU K OOBACHEHUIO XOJ0AHOrO
cuHTe3a. K coxkaneHuto, coobulectBo XO0I0AHOIO0 CUMHTE3a He
nocnenosasio nNpusbiey Bressani.

CeroaHAa, 16 net cnycta, Mbl 3Haem, YTO aTOMbl AeUTepus,
MMMNAAHTUPOBAHHbIE B MeTalnbl, He HaxoaAatca bonee B
OCHOBHOM cocToAHMU. OBnako CBOOOAHbLIX 3/IEKTPOHOB B
MeTa/sie BbIHYXAAeT 3/IEKTPOH MMMAAHTUPOBAHHOINO aTomMa
3aHATb BO3OYXKAEHHOE p-COCTOAHME. ITO MO3BONAET ABYM
aapam Agentepma pasmectuTtbCca B OAHOW MOTEHUMANIbHOW HULLE
KPUCTAaN/IMYECKON AYEMKM HA OYEHb BAM3KOM pPaCCTOAHUM APYr

oT Apyra.
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JKCNepUMEHTbl Ha YCKOPUTENAX NOKa3aau, YTo Be/INYMHa
3KpaHUpYyOLWero noteHuMana nNpuUMeCcHbIX aTOMOB B
MEeTaNNn4Yeckux Kpuctannax gocrturaetr 300 3B n b6onee. 370
O3HavaeT, Yto B DD peakuun, nponucxoaslien B cpeae
METAN/IMYECKOr0 KpUCTanaa, NpUMecHble aTOMbl AenTepus
BO3OY)XAEHbI U MMEIOT He KPYrosble, a 3AAMNTUYECKME
3N1EKTPOHHbIE OPOUTbI, OPUEHTUPOBAHHbIE APYr OTHOCUTENLHO
Apyra onpegeneHHbIM Kpuctannorpapmyeckmm obpasom. B
3TOM C/ay4vae Aagpa 3TUX aTOMOB MOTYT COAMMXKATLCA Ha
PACCTOAAHNE, CYLEeCTBEHHO MeHblluee 4Yem pa3mep atoma, bes
KYIOHOBCKOIrO OTTa/IKMBaHWUA.

|_|O,£I,O6Hble npoueccbl U3BECTHbI B HayKe N ABJAKOTCA

NMPUYNHON XMMUYECKOro Katanmia. NoxaHHec Puabepr
BMepBble KOo/In4ecTBeHHO onmcan 3Tn npoueccbl B 1888 T.
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MexaHnam Pupbepra ans atoma Boaopoaa.
OpbuTta 3neKTpoHa B 2p-COCTOAHUKN bonee He
ABNSIETCA KPYroBoOMW.

@-copm Nanvana
@- Copra Bansmopa
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O.ﬂll/] H M3 I'IepBbIX DD duoplasmatron ion source -

ion beam extraction system ——— yF——x

3KCNEepPMMEHTOB Ha ";':a-':!-!é‘
yCKopuTtene.

focusing

H. Yuki, T. Satoh, T. Ohtsuki,
T. Yorita, Y. Aoki, H. Yamazaki,
J. Kasagi

Si detectors

ICCF-6 October 13-18, 1996
Japan

acceleration /deceleration
electrode

neutral beam filter magnet

Ti or Yb target | SR W—
0O 100 200mm
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H. Yuki, T. Satoh, T. Ohtsuki, T. Yorita, Y. Aoki, H. Yamazaki, J. Kasagi
ICCF-6 October 13-18, 1996 Japan. 3T0 ogHa W3 CaMbIX PAHHMUX
PAabOT NO 3/1EKTPOHHOMY 3KPAHUPOBAHUIO B MeTanNax.
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OTHoweHne Bbixoaa peakumm D(d,p)T B TOACTOM MULIEHW K €ro pac4eTHOMy
3HayeHuto B UTTepbum (Yb). MyHKTUPHAsS AMHMA NOKa3biBaeT pacyeTbl CO
3HaYeHMEeM 3/1EKTPOHHOIO 3KpaHupylollero noteHumana 60 3B.
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H. Yuki, T.Satoh, T. Ohtsuki, T. Yorita, Y. Aoki, H. Yamazaki and J. Kasagi

“D+D reaction in metal at bombarding energies below 5 keV” B XypHane J. Phys.
G: Nucl. Part. Phys. 23 (1997) 1459-1464.

YBennyeHne ceyeHus B UTTepbumn (peakosemenbHbl 31EMEHT C MeTaslInYeCKOM
3NEKTPONPOBOAHOCTbIO) — 3NEKTPOHHOE 3KpaHMpoBaHMe paBHO 81110 eV.
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The Seventh International
Conference on Cold Fusion. 1998.
Vancouver, Canada:, ENECO, Inc.,
Salt Lake City, UT. : p. 180.

PdO/Pd/(PdO)Au - @
Pd-O

“Anomalously enhanced d(d,p)t
reaction in Pd and PdO observed
at very low bombarding energies”

J. Kasagi, H. Yuki, T. Itoh, N.
Kasajima, T. Ohtsuki and A. G.
Lipson *

Laboratory of Nuclear Science,
Tohoku University, Japan

* Institute of Physical Chemistry,
The Russian Academy of Sciences,
Moscow, Russia

The dotted and dashed curves are those with
the screening potential Ue = 250 and 600 eV,
respectively.

RASA, 8-10 Hosbps 2013, Clearwater Beach, FL



OauH 13 nocneaHmux
(2002) snoHckmnx DD
SKCNEePUMEHTOB Ha
yckoputene

U =310eV

Jirohta Kasagi, Hideyuki
Yuki, Taiji Baba, Takashi
Noda, Tsutomu Ohtsuki
and Andrey G. Lipson

“Strongly Enhanced DD
Fusion Reaction in
Metals Observed for
keV D* Bombardment”
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Journal of the Physical
Society of Japan, Vol. 71,
No. 12, December, 2002,
pp. 2881-2885.
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C. Rolfs et al., J. Phys. G: Nucl. Part. Phys. 31, 2005, pp 1141-1149. (Gran Sasso)
S(E) pna DD-cuHTe3a, MULLIEHb MMNAAHTUPOBAHa B NAaTUHY, U, = 675 eV

T=20°C:y=0.08,U°=875eV
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T=300°C: y=0.04,U =465eV
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Claus Rolfs, Vol. 16, No. 2, 2006, Nuclear Physics News, p. 9. HOpmMM1pOBaHHbIN
actpodusnyeckmin daktop S(E) onsa cuHtesa p+’/Li B cnyyae, Koraa
MULLEHb “Li MMnaaHTUpPOBaHa B Nasanagni.
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K. Czerski et al., Physical Review C 78, 015803, 2008 (bepauH)
HopmunpoBaHHbIN acTpodusmyecknin paktop S(E) ana DD-cumHTe3a B caydvae, Koraa

MMULIEHb UMMNJIAHTUPOBAHA B LUMPKOHMW. [MOTEHUMANn 3KPaHMPOBAHUS
npnbnmsmntenoHo B 10 pa3 6onblie, yem ana cBoboAHbIX aTOMOB AenTepus. YTto

3TO MOMeT 03HayaTb?

U =(297£8)eV

e 10)]

= 10 S— s

“510 15 20 25 30 35 40 45 50
lab
E, (keV)
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V. M. Bystritsky, Vit. M. Bystritskii, G. N. Dudkin, M. Filipowicz, S. Gazi, J. Huran,
A. P. Kobzev, G. A. Mesyats, B. A. Nechaey, V. N. Padalko, S.S. Parzhitskii, F. M.
Pen'kov, A.V. Philippov, V. L. Kaminskii, Yu. Zh. Tuleushev, J. Wozniak

National Scientific Research - Tomsk Polytechnical University, Russia, Nuclear
Physics, 2013 (in press)

front view | |  chamberotion side view

seinbiTator
100N TGOS 3TS

IEEE 482
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V. M. Bystritsky
et al,

National
Scientific
Research -
Tomsk
Polytechnical
University,
Russia,

Nuclear Physics,
2013 (in press)

71Dy, T=20°C

U,=205+£37 eV
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JKCNEPMMEHTbI Ha YCKOPUTENAX

Host metallic crystal
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NTaK, paccTtoaHue conmKeHus ABYX MPUMECHbIX Aaep
nenTepus, nNonasBlNX B OAHY U TY e KPUCTaANUYECKYIO
HULLY MeTa/izla, OKa3biBaeTCcA Ha MOPAAOK BeNYMHbI
MeHblle, YeM pasmep cBoHOAHOro atoma AenTepus.

XOTA 3aKOHYEHHasA MHTeprnpeTauna 3TOro ABJEHUA
NOKA OTCYTCTBYET, MHOIOYUC/IEHHbIE 3KCNEPUMEHTbI Ha
YCKOPUTENAX HE OCTaBAAKT HUKAKOrO COMHEHMA B €ero
cywectBoBaHmMn. NpPOHNLUAEMOCTb KYNOHOBCKOro bapbepa B
TaKux ycnoBuax B npouecce DD-cMHTE3a o4yeHb cuibHO (Ha
50-60 nopsaakoB) BO3pacTaeT MO CPABHEHUIO C
NPOHNLAEMOCTbIO bapbepa B cyyae cBOOOAHOW MONEKYbI
nevnrtepus.
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CeyeHuWe CMHTE3a NP CTO/IKHOBEHUN ABYX AAEep AenTepus:

o(E) =S (E) E~L exp(—27n(E))
271 = 31.4/E V2

34ecb KNHETUYECKAa 3Heprus AenuTpoHoB E npuBeaeHa B
cUCTEME LLeHTPa macc B KaB. S(E) - acTpodusmnyecknin daktop,
KOTOpPbIM B 06/1aCTM MasbiX 3HEPrMiM MOXKHO CYMTATb
NOCTOAHHOW BeIMYMHON. OCHOBHAA 3aBMCUMOCTb CEeYEeHUA
CMHTE3a OT 3HEPrum CoAep*KUTCA B BblparkeHun exp(-2zn(E)),
KOTOpOe onpeaensier BepPOATHOCTb MPOHMKHOBEHUA AEUTPOHA
yepes KyJI0OHOBCKMM Hapbep Npu OAHOKPATHOM CTO/IKHOBEHUU. B
C/ly4ae CTO/IKHOBEHMA AaTOMOB 3Hepruio E HY)KHO 3aMeHUTb Ha
Eg=E+U,, rae U, = e/ R,. Kak mbl yxe oTmeyanu, gns
HeBO3byxaeHHOro atoma sogopoga U, = 27 3B.
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[TpOHMLAEMOCTb KY/ZIOHOBCKOro bapbepa ana DD cuHTe3a

27 1/2 _
P=e™" (2xn=31.41/E, 7 E, .= E + U,)
Pilatinum: \ [1na xonogHoro
patgaum | | | | | cuHTesa £ = 0.040 5B
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MexaHnam Pupbepra gnsa atoma Bogopoaa

///////////

cBOOOAHBIN 2JIEKTPOH

Tn—-)oo

=== Es=-0,853B(n=4)
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Ex=-3,
CCpHSI
bansMmepa
Ex=-13.63B(n=1)
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NTaK, NepBbln CEKPET XOJIOAHOr0 CUHTE3a,
KOTOPbIN C HEOBXOAMMOCTbIO MPUBOAUT K CIUAHUIO
aaep Aentepusa npu HacbiWEeHUU AenTepuem
NPOBOASALLEro KpUCTanaa, Ha CerogHAa MOXHO
CYMTATb MPAKTUYECKM pa3ragaHHbIM.

BTopas HeoXMAaHHOCTb MpoLecca XO0A04HOro
CMHTE3a: B 3TUX PeaKkUMAX MPaKTUYECKU OTCYTCTBYIOT
CTaHAapPTHble AAepHble NPOAYKTbl pacrnaga “He*.
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Bo3Mo)KHas npuymMHa 3ameasieHnA CKOPOCTM AAEPHbIX pacnagoB npu
YMEHbLUEHNN IHEPTUM BO3OYXKAEHUA — OCTATOUYHbIM KYNOHOBCKMN DBapbep
MeXay AApamMu AenUTepuss BHYTPU MOTEHUWUANIbHON AMbl CUJIbHbBIX
B3aMMOAENCTBMIN. BO3MOXKHO, ANA HEUTPOHOB pabotaetr “CTaTUCTUYECKUMN
ApUHUMN ocnabneHna koppensumin ¢ pacctoaHmem ” (H.H. borontobos, N36p.

TPpyAbl NO cTaTuctuyeckon éusmke, M., 1979).

E

R
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CornacHo Hallen euriome3e, CKOPOCTb AAEePHbIX pacnagos
MPOMEXKYTOYHOro agpa “He* asnaertca GyHKUMEN aHeprum
Bo3byxaeHua storo aapa E,. Mbl npednonazaem, 4TO npwu
E ~0 (TennoBble sHeprum) coctaBHoe Aapo “He* asnaetca
MeTacTabuibHbIM C BpemeHem ¥u3Hu okono 101> c. Mocne
ncreyeHua spemeHn ~101% cekyHAbl cocTaBHOe AAPO YiKe
bonblie He ABNAETCA U30ANPOBAHHOWM CUCTEMOM, TaK KaK
BUPTYyasbHble GOTOHbI OT “Hex moryt gocturatb 6auMKamLImx
3/IEKTPOHOB B KPMUCTa/INIE U YHOCUTb SHEPrUio BO3OYHKAEHUA
cocTaBHOro aapa “He*.

Hy’KHO MOAYEpPKHYTb, YTO M3/M0XKEHHas 2urome3a ABAAETCH
Wb MOMNbITKOM OOBACHUTL XOPOLLO YCTaHOBJIEHHbIM
3KCNEPUMEHTANbHbIN (AKT MPAKTUYECKOro OTCYTCTBUA SAEPHbIX
KaHanoB pacnaja NPOMEXYTOYHOro coctaBHoro sapa “He* B
npouecce X0/I0AHOrO0 CUHTE3a.

RASA, 8-10 HoA6pa 2013, Clearwater Beach, FL 3



SILEPHASI @H3HKA, 2012, mom 75, A2 2, c. 174—180

SAPA

XOJIOAHbIA 90EPHbIA CUHTE3
© 2012 r. 3. H. Upiranos”

10z0-3anadusii meduyurckut yenmp Texacckoezo ynusepcumema, Aaanac, CUIA
Moctynuaa B peaakuuio 21.03.201 | r.; nocaie gopa6otku 01.07.2011 .

HQA&BHHC SKCIMEPHMEHTLI Ha YCKOPHTEMAX MO CHHTE3Y Pa3JIHUHLIX SJIEMEHTOB NMOKa3alJii, uTo 9¢¢CKTHBHNC
NONEPEYHLIE CEYEHHA TaKHX peaxunﬁ 3aBHCHT OT TOMO, B KAKOM MaTEpHaJi€ pasMEILECHL! AApa HaCTHLIbI-
muuienu. B stix SKCINEPHMENTAX Habaoaanoch CyHIECTBEHHOE YBEJIHUEHHE BEPOATHOCTH BB&HMO}leﬁCTBHﬂ
B TE&X CQiyuasXx, Korja sjapa MHLIEHH BHEAPEHL! HJIH FABJAIOTCHA YaCThbO MNMPOBOAJILIEND KPHCTAJLJIA. StH
OMNbIThl MO3BOJISIIOT COBEPLICHHO NMO-HOBOMY B3IVIfIHYTh Ha npo6.neM)' TaK Ha3bkIBaCMOI0 X0JIOAHOIO AACPHOIO
CHHTE3a.
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CkopocTb DD cuHTE3a B KPUCTANTUYECKOU AYEUNKe

Tvn [NoTeHumnan YacToTa [MpoHuuaemocTb | CKkOpOCTb peakumn
KpucTanna | 3KpaHupoBaHusi, 3B | konebaHui v, ¢! | Gapbepa e 2™ DD cuHTesa A, ¢t
Mannagnin 300 0,74x1017 1,29%x10-2° 0,95x10¢

MnatnHa 675 1,67x1017 2,52x1017 4.2

3.H. UbiraHos, AdepHasa ®usuka, 2012, mom 75, Ne 2, c. 174-180.
E.N. Tsyganov, Physics of Atomic Nuclei, 2012, Vol. 75, No. 2, pp. 153—

159.
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Kpuctannmnyeckasa savyenmKka NpoBOAHMKaA. [1pocTasa Kybunueckas
CTPYKTYpPa WMCMO/Ib30BaHa KaK ANAAKTUYECKMK Npumep. 3aTeHeHHas
4acTb PUCYHKa n3obparxkaet 0b6nactb pacnonoxeHus cBobOAHbIX

3NeKTpoHoB. PaboTaer mexaHnsm Puabepra.

1/N = R[(1/n;?) - (1/n,?)]

RASA, 8-10 Hosa6psa 2013, Clearwater Beach, FL 36



B Hawmnx HeaaBHUX CTaTbsAX 0OCYy)KAaeTcs BO3MOMKHOCTb 3KCMEePMMEHTa/IbHOM
pernctpauum npouecca “xonoaHoro” DD-CMHTE3a C NOMOLLbIO AETEKTUPOBAHMA 3NEKTPOHOB
MaNION 3HEepPrumn, KOTopble NOABAAIOTCA B pPe3ynbTaTe peakumu CAUAHUA ABYX AENTPOHOB B
KpUcTanne nannaguva npuv ovyeHb Masbix (TennoBbiX) sHepPrnax Bo3OYXKAEHWA COCTAaBHOrO
agpa *He*. TakoM npoLecc CTaHOBUTCA BO3MOXHbIM 6narogapa obmeHy npomMeXKyTOYHOro
A4pa C INEKTPOHAMWU KPUCTANIMYECKON PELIETKM MOoCcpeacTBOM BUPTYasibHbIX (POTOHOB.
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Kpuctannnyeckaa syerka npoBogHuKa fcc-tmna (mannagui,
nnaTuHa). bonbwmmm KpyKKamm obo03Ha4YeHbl aTOMbl KPUCTanANa-
X03AMHA, MaJibIMW — OKTOXeApasibHble BAaKaHCUU MPUMECEN.
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ATOMHbIe noTeHuManbl Knactepa 5x5x5 ayeeK Kpucrtanna naaTUHDLI

Potential of 5x5x5 cube
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naroHanbHaa naockoctb X-V B Kpuctannax fcc.
3Hakamm O o0603Ha4yeHbl OKTOXeApasibHble BaKaHCUW,
3HaKamun T - TeTpaxedpasibHble BaKaHCUMN.
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KOHTYpbl NOTEHUMANOB B AMArOHA/IbHOM
nnockoctn X-V AnAa nnaTuHebl.

0.1
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[loTeHUMaAnN B OKPECTHOCTU OKTOXeApanbHOro LEHTPa B
KPUCTaNIMYECKON AYEUKe MNAATUHbI BAONb HanpasBaeHua V
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Onarpamma npouecca, obecneumsatowero “repmonmsaymto” DD
CUHTe3a ¢ obpa3oBaHMem “He* B npoBOAALLMX KPUCTA/IaxX.
Ona Toro, ytobbl 3TOT Npouecc 3apabortan, HeobxoaAMMO
CyLLecTBOBaHME MeTacTabu/ibHOro coctoAHma “He*.
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BupTtyanbHblie $OTOHbI B aTome Bogopoaa (Puuapg denHmaH)

time

proton  eglectron
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TpaekTopun anekTpoHoB (MoHTe Kapno), reHepmMpoBaHHbIX B
npouecce xonoaHoro DD-cuHTEe3a B nannaguun. Paamepesl
YKa3aHbl B MUKPOHaX.
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OAHOCTOPOHAA CXeMa 3KCNepuMeHTa. HecKoNbKo KpeMHMEBbIX
[EeTEKTOPOB PACMONOXEHbI C OAHOM CTOPOHbI NasjsiaAnNeBOU
donbru M BKAOYEHbI Ha coBnaaeHuna. Chesa — BuA COOKY, cnpasa —
OTHOCUTE/IbHbIE MO3ULUUMN anepTypbl U AETEKTOPOB.

Palladium Filter

Silicon
detectors
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JHeprua, sblaeneHHaa 60 K3B a1eKTpoHaMM B AeTeKTopax,
PACNONOX¥EHHbIX C OAHOW CTOPOHbLI OT MannagmeBon Gosbru.
CnekTtp npocTtupaetca Ao sHeprnn 14 MaB mn3-3a TOro, 4to

HEKOTOPAA 4YaCTb 3/IEKTPOHOB pPdCCeEnNBAETCA B MNaa1aguUnN Ha YIJibl
no 180°.

Entries 20000

Mean 1.009

RMS 2498
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JdKcnepumeHTbl No DD-cuMHTe3y B meTasinax Ha YCKoputenax
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3aKkn4yeHune

1. CyIJ.I,eCTBOBaHMe AB1eHnAa Xoao04HOro A4epHoro CMHTE3a B
HaAaCTOALWlEE BPEMA Y6e,£I,MTefIbHO AOKa3adHO 3KCnepmmeHTamMu, BKJ/1HOYAA
IKCMNEPUMEHTblI Ha YCKOPUTENAX HU3KUX 3H€pFMVI.

2. Habntogaemoe OTCyTCTBME AAEPHbIX MPOAYKTOB MPU XON0AHOM
CUHTE3e MOXEeT bObiTb 0O0bACHEHO 3amensieHMEM pacnagos
npomeXKyToyHoro sgpa “He* no AgepHbIM KaHanam C YMeHbLUeHUEM
3Heprum ero Bo36yXKAeHUA. BbicBOOOXKAEHNE SHEPrUU CBA3U MPU 3TOM
NPOMCXOAUT C y4aCTMEM BUPTYanbHbIX GOTOHOB.

3. I'Ipep,y6e>|<p,eH|/|e MHOIMX aAaepwmnKkoBs NnO OTHOWEHUKO K ABJEHUIKO
XO0/104HOINo0 CUHTE3ad CBA34dHO C HEeOobbIYHOCTbIO 3TOrO A0EPHOrIo npouecca.
I'Ipvl XO0/1I04HOM CUHTE3E O6pa3OBaHHOG npomexytoyHoe CoCtaBHOE AApPO
“He* oKasblBaeTCcA MeTacTabubHbIM.

4. HaKkonneHHble saMmnupuyeckme npasuna A4epHON PU3UKK
NpeacTaBAAOTCA SAAepHOMY COObOLWEecTBy He3blbsiembiMM, B TO BPEMA KaK
06/1aCTb MX NMPUMEHEHUS OrpaHuYeHa.
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