400416
U.b. ULPRUL3ULP ULIUL

UQaU3PhL @hSUYUL LURNLUSALPU
Utpgly Lwquph Uppuwhundjut

LESS/ U ELBUS,UYUL $OLU-HUUSACE 2QUONRUL ONNULEIUD
hUNNRLUP AULQC ULFERULENP YENLNRT

U.. 04.16. - “Uhentljh, nuppulut dwuthfubkph b nhkqipujub
Sunwquypltph $hghijw” dwubwghwnnipjudp
Dhqhyudwpttwnhjujut ghinnipjnitbtph phijtwsdnth ghnwuljub
wunh&wih huygdwl wnkiwinunipejul

UuB\uuahrr

Gpliwt 2011

HALIMOHAJIbHASI HAYYHAS JIABOPATOPHSI
HUMEHU A.H. AJIMXAHSIHA

A6pamsin Cepreit Jlazapesuy

M3MEPEHUE DJIEKTPUUECKOT O ®OPM-®AKTOPA HEUTPOHA ITPH
BOJIbIIUX 3HAYEHUAX INEPEJAHHOI'O UMITYJIBCA

ABTOPE®DEPAT

JIUCCEPTALMH 1A COMCKAHME YUCHOH CTENEeHH KaHAK1aTa PHU3NKO-MATEMATHYECKHX
Hayk 1o crieuuanbHocTH A. 04. 16 «Du3nka a1pa, 3IEMEHTAPHBIX YaCTHIL U
KOCMHUYECKHX JIyHei».

EPEBAH 2011

© National Library of Armenia OCR by Portmind



Uwnktwjununipjub phidut hwunundt & U.P. Ujhhwutywtth widut Uqquyht
Shunwulul Lwpnpuinnphuym

Shquup. ghwn. phjuwdnt

wypnd. £.A. dnyghfundulh (Lwp)
$hquwp. ghw. guljnnp,

U.U. Uhpotjwl (URL)

dhquwp. ghwn. philjiwmdnt

U. @. Uwpqupjub (USRL)
Bplwth MEnwjwt Zudwjuupub

Ghunwlub nkjudup’

Nupwnntwljwh pinphudwpinubkp’

Unwounwp Juquulkpuynipni’

Nwpnywhnipjniiip Juywbugne k2011 p. unjtdptiph 15-ht dwdp 16:00
Uqquyhtt Shunnujut Lwpnpunnphuynud gnpdan £N2Z-h 024 dwutughnwlub
hunphpynud (Gplwt-36, Uhpawbyut tnpuypukph th. 2):

Uwnbbwununtpyubip jupkih Eswinputiug UQL-h gpuupuiinid

Utnuughpt wnwpgwsd t 2011 p. holjnkdptiph 14-htu

Uwuliwghtnwlwb junphpyh ghnnwljuily 1 /,/
pupuniqup, bhquup. ghwn. r}nl{mnp( & / ‘/} %J ¢ £ Quququt

Tema namcceprauuu yrBepxaeHa B HauuonanbHoii HayuHoi JlaGoparopun UM.

A. W. AnuxaHsHa
Hay4Hblii pyKOBOAMTEIb: KaHauaaT Qus.-Mart. HaykK,

npod. B. B. Boiiuexosckuii (JLab, USA)
IOKTOp QM3.-MaT. HayK

A. M. Cupynsin (HHJI)

KaHAWAAT (PHU3.-MaT. HayK

A. T. Maprapsau (HHJT)

EpeBaHCKMﬁ ['ocyaapCTBEHHbIH Y HUBEPCUTET

O¢uumrabHbIE ONMOHEHTBI

Benyuuas opraHusauus:

3ammra cocroutes 15-ro Hos6ps 2011 r. B 16:00 Ha 3acenaHuy cCneUHaNTU3UPOBAHHOTO
cosera BAK PA 024, neiictayiomero B Haunonanshoit Hayunott JlaGoparopun (0036,
r. Epesan. V1. Bparbes Anuxauss 2) .

C auccepTalMeit MOXKHO 03HaKOMMTCS B GubanoTeKe HHIJ

Astopedepar pazocnad 14-ro okrabps 2011 r.

Vyenstit cekperaps cretl. Copera B
JlokTop ()M3MKO-MATEMATHUECK ﬁw_gﬁnﬁ,i‘g

0. J1. lazassiu

! -

,J' !
2 awwu g

\

N e gy

ST

© National Library of Armenia

OBblIAS XAPAKTEPUCTHUKA PABOThI

B nacrosuieit paboTe npeicTaBaeHbl pe3ysbTaThl IKCIEPUMEHTA [0 H3YUYEHHIO
CTPYKTYpbl He#TpoHa. [IpoBEAEHHBIH OSKCHNEPUMEHT MO3BOJIMI YCTAHOBHUTL paHee
HEHM3BECTHBIE OCOOCHHOCTH pacrpeleseHHs KBAapkKOB B HYKJIOHAX HAa  MalblX
paccrostHusix [1].

M3mepeHHble 3HaYeHUs dyeKTpuueckoro Qopm-pakropa HeHTpoHa Juis
3HaucHuif nepenanHoro umnyisca Q° = 1.2, 1.7, 2.5, 3.4 (IB/c)* nossonuiu
YCTAHOBMTb, W4TO pacnpejeseHde d KBAapKOB B MPOTOHE 3HAYHTENLHO LIMpE
pacnpenenenus u kBapkoB. OOHapyxeHa TMpUpPoOAa CKEMIMHIa B 3aBUCMMOCTH

oTHOweHKs popm-PakTopos nporona Fi u F, OT nepefaHHoro uMmyshca.

Co3naHHas HaMM anmaparypa JKCIepMMeHTa obecrieyuia HaGop AaHHBIX C
NPOM3BOAMTENBLHOCTLIO 00JI€€ 4eM B CTO pa3 BBIIE, YEM B COMNOCTABMMbIX JPYIHX
OKCMepumeHTax.  PaspaboTanHas — JKCHepUMEHTalbHas  METOAMKA,  Mpoueaypa
KalIuOPOBKM IKCIIEPUMEHTAIBHOM ammapaTypsl [2] ¥ mpoueaypa aHaiu3a JaHHbIX [3]
6)’11}’T HCIT0JIL30BATHLCH B CCPHHU DKCNCPHUMCHTOB YTBCPXACHHBLIX B naGopzrropnu HM.
T. ke depcona (JLab), USA [4, 5, 6,7, 8, 9].

Axkmyanpnocmos _padomesi.  CTpykrypa HYKJIOHA W €ro  OCHOBHBIC
XapAKTEPUCTUKH, TaKue KaK 3apsill, MarHUTHBIH MOMEHT, pasMmep [peACTaBIIAIOT
(GyHaameHTaIbHBIA Hay4HBIA MHTEpec. MccnenoBanue CTpYKTYpbl HYKJIOHBI SBIISETCS
OTJIHYHBIM  MHCTPYMEHTOM JUISi M3YYEHMUsl KBAPK-KBAPKOBBIX M  KBAPK-IJIIOOHHBIX
B3aumMo/ieiicTBril.  MccneaoBaiue  CTPYKTYpbl  HEHTpOHA, OCOOEHHO  aKTyalbHO,
MOCKOJIbKY — JKCIEPUMEHTANbHBIE  JlaHHbIE 10  HEHTPOHHBIM  (opM-dakTopam
3HAYMTENILHO YCTYMAIOT MO TOYHOCTH CYLIECTBYIOLIMM H3MepeHusiM (Gopm-akTopos
NpOTOHA.

3HAYMTCIbHAS 4aCTh MH(POPMALMK 110 CTPYKTYPE HYKJIOHOB Obujla 1ojiyueHa
[I0CPE/ICTBOM JIEKTPOHHOIO paccesHusi. OJHUM M3 METOO0B M0 U3YHEHHIO NAPTOHHOM
CTPYKTYPbl HYKJIOHOB MNpH OOJNBIIMX 3HAYEHHAX MEPEAAHHOTO HMITYJIbCA SBISCTCS
MHKJIIO3MBHOE  ray0Ooko-Heynpyroe —paccesHue. [nyGoko-Heympyroe —paccesHue
NpEaoCTaBAeT MH(POPMALMIO 00 MUMITYJILCHOM PAcNpeAe/eHHH KBAPKOB W TIIIOOHOB B
HYKJIOHE.

C apyroit CTOpOHBI, IKCKJIIO3UBHBIC MPOLECCHI, TAKHE KaK, YIIPYroe paccesnue
9JICKTPOHOB U (POTOHOB MOCPEACTBOM (HOPM-(PAKTOPOB MPEAOCTABISIOT HHPOPMALIHIO O
[IPOCTPAHCTBEHHOM PACIPEAC/ICHHH HYKJIOHHBIX COCTABJIAIOIMX W UX KOPPEIISILIMSX.

®opm-gakrop  [lupaka, F,

¢orona ¢ HyknoHOM Ge3 nepeBopoTa CrMHA HykjIoHa, a (op™-dakrop [laynu, F,,

OINKCBHIBAET B3AUMOJACHCTBUE BUPTYAJILHOI'O

OMUCHIBAET B3aUMOJEHUCTBHE BUPTYAJIbHOTO (l)OTOHa C HYKJIOHOM C MEpPEBOPOTOM CIIMHA
HYKJIOHA. B paac ciyvyaen y1106uee MOJIb30BATHCA 3JICKTPHYCCKHM U MArHUTHLIM (bOpM-

(akropamu nykiona — G, u G,, . KOTOpbIE SIBJSIOTCS JIMHCHHBIMH KOMOHHALHAMM
bopm-pakropos [lupaka u [laynu.
OKCIEPUMEHTAJIbHBIE JaHHbIE 110 JJIeKTpUyeckoMy (opm-dakTopy HeHTpoHa

G/v B 3HAYMUTE/IbHOW CTEIEHH YCTYNAKT 10 TOYHOCTH HM3MEPEHHUAM OCTAJIbLHBLIX TpPEX

~
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dopm (axropos: anekTpHueckoro U MarkuTHOro dopm-paxropa npotona, G u G/, .

a Takke MarHutHoro ¢opm-pakropa HEHTpoHa, G" . [Tonyyenue MoOJHOLEHHOM
M

KAPTHHbI KBAPKOBBIX PAcrpe/esieHH i B HYKJIOHE HEBO3MOXHO 0e3 3HaAHMS BCEX YEThIPEX
ynpyrux  ¢opm-hakTopoB. IDTO  aenaeT  U3MEPEHME  HAMMEHEE  M3YYEHHOro
anekTpuueckoro Gpopm-pakropa HeHTpoHa 0COOEHHO aKTyallbHBIM.

[ToMuMo BaXHOW pOJM SJIEKTpPHYECKOro QopM-pakTopa HelTpoHa s

MOHUMAHMS CTPYKTYphi HykioHa, G SBISETCA HEOOXOAMMON 4HaCTBIO aHaIM3a

MPOLECCOB JJIEKTPOMArHUTHOrO B3aMMOJEHCTBHUA C sapoM. 3HaueHus ¢opm-pakropos
HYKJIOHA HEOOXOJMMBI JUI MHOTMX JKCIIEPUMEHTOB B 001acTH sACpHON (HU3UKH M
¢usukn vactuu. Hanpumep, ans pacyera B3aUMOJCHCTBMI HEWTPHHO C sapaMu B
IKCMEPUMEHTAX M0 OCUMIIIALMAM HEHTPHHO.

BaKHBIM JOCTHXKEHHMEM TOC/IEIHHUX JIET B (JEHOMEHOJOTHMYECKHX MOJIENAX
KBaHTOBOW Xxpomo-auHamuku (KX]I) sasercs pazpaborka gopmanuzma O60OIIEHHBIX
[Tapronusix Pacnpenenenuit (OITP) [10, 11]. dopmanuzm OIIP npenocrasaser
BO3MOXHOCTh YCTAHOBHMTb CBSI3b MEKAY HHKIIO3MBHBIMH M IKCKITIO3UBHBIMU
nabmonaembiMu. Hanpumep, ¢opm-pakropnt Iupaxa u [Maymu F; u F, Buipaxatorcs
yepes HyJIeBoH MOMeHT cooTtBeTcTByowel ¢yniunu OTTP [11]:

E(r):Z'[:F;(x.r)dx
2 (1)
Fn) =3 [ Kl (x.0)dx

[MpencraBnennslit B paGore [12] moaxoa. na ocuose OIIP, s pacuera
IKCKIIO3MBHBIX peakuuii B auanasone ot 1 10 10 ([3B/c)* ycranaBiHBaeT CBS3b MEKIY
yupyrumu  gopm-pakropamu M pesynbrTaTaMu OT IyOOKO-HEYNpYyroro paccesiHus |
Komtonosckoro paccesinns.  Kpome Toro, kak nokasano B paGorax [12], suanue popm-
(haKTOpPOB HYKJIOHOB MO3BOJISIET MOCTPOUTH MoAenu (yHkuuid OITP.

Takum 00pa3oM, TOYHBIE IKCMIEPUMEHTAILHBIC JAHHBIE MO JNEKTPUUECKOMY

OpM-(PaAKTO! HEHUTpOHa, G", NpeaoCTaBIAIOT HUKAJIbHBIE  BO3MOXHOCTH 110
E

NpoBepKe U YTOYHEHHIO 00acTH npumeHeHns teopuu OITP.

3Ha4YeHHE IJIEKTpPUYecKoro (opm-akropa HEHTPOHa B MNPEALIECTBYIOLIMX
JKCNEpUMEHTAX OBII0 M3MEPEHO /10 3HAYEHMil NepesaHHoro ummyisca ~ 1.5 (IB/c)?
[13, 14, 15, 16, 17]. Takum o6pa3om, NpPOBEJEHHOE HAMHM M3MEPEHHE I03BOJIMIIO
YBEJIMUUTH JIMANA30H 3HAYCHUH 1O nepesaHHoMy UMNyancy Oosee 4yem B JiBa pasa Jio
34 (FaB/c)z. Pa3paboTaHHble METOAMKH aHAlM3a JAHHBIX M KaIMOpOBKM obecrieumniu
ycrnex psaa skenepumenTos B n1aboparopuu uM. T. [lkeddepcona.

Leav pabomot. Llenbto nanHoi paboThl sBaseTcs (PU3MUECKUI IKCTIEPUMEHT
no uamepeHnio Gopm-dakropa HeHTPOHA NMPH 3HAUCHUSX MEPEJAHHOTO UMITYJIbCa 10 3.4
(MB/c)’, B pamkax aauHO# paGoThl GbLIH PELICHbI CICAYIOUINE 3a1a4H:
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1. OnTtumusaums Meroja JUIl W3MEPEHHUS DJIEKTPHUECKOro
HEHTpOHA NP GOJILILIKMX 3HAYCHUAX NEPEIaHHOr0 UMITYJIbCa.

2. Paspaborka nporpamMmHoro obGecneueHus Ui KaauOPOBKHM JETEKTOPOB M
aHaIN3a JIAHHBIX DKCIIEPUMEHTOB € OOJIBIIMM KOJIMYECTBOM CUMTBIBAIOLIMX
kaHasnos [2].

3. AHWIM3  DKCICPUMCHTAILHBIX
HelTpoHa [3].

4. HWurepnperanunst pU3MHECKUX PE3yIbTATOB 110 CTPYKTYpe HEHTpoHa [1].

(opm-pakropa

JIHHBIX 110 M3Mepenuio  opm-hakropa

Memoout peanuzayuu. U3mepenne snexrpuyeckoro popM-dakropa HelTpoHa
B okcriepumente E02-013 ocHOBaHO Ha HM3MEpPEHHM MOMNEPEYHOHW acCUMMETpUM At B
NpoLecce Mojy-3KCKII03MBHOTO, KBa3H-YMPYroro paccesHus MOJIAPU3OBAHHOTO IMy4ka

CKTPOHOB Ha MOJNSAPH30OBAHHON MHILICHH renuﬂ-3:3He(E,e'n). B okcnepumente
33—
Obl1a HCIIOBL30BAHA NOSPH3OBAHHAS MUILICHL 1€ W MOJAPH3OBAHHLIHA HMICKTPOHHbI
nyqok CEBAF. Diiekrponbl perucrpupoBaiuch B cnekrpomerpe BigBite, HelTponbl
OTAa4u — B Habope CLUMHTHIUIALMOHHBIX CHETYHKOB HEUTPOHHOrO aetekTopa BigHAND
[18].
H3mepenne G," NPOBOAMJIOCH MMOJIAPU3ALIMOHHBIM METOAOM. B skcniepumenTe

M3MEpSUIOCh 3HAYEHHME MONEPEYHOH ACHMMETPHMH, Ar, B MpPOLECCE paccesHWs [ydka
M0JSAPU30BAHHBIX YIEKTPOHOB HA MOJAPU3OBAHHON HEHTPOHHON MuULIeHH. [Tonepeunas
ACUMMETPHSI HAMPSMYIO CBSI3aHO C OTHOLUEGHHUEM DJIEKTPHYECKOr0 M MAarHUTHOrO (opm-
(hakTopoB HeHTpOHa:

e el 2r(r +1) tan(6/2)

Ar n n ~n \2 ) 4 (2)
" (GEG! Y +(r +2r(1+7)tan’(6/2))

Jlasiee UCIOJib3yst MMCIOLLHECS IKCIICPUMCHTAILHLIC JIAHHBIC 110 MArHUTHOMY
($opM-paKTOpy M M0JYHEHHOE B IKCIIEPUMEHTE 3HAYCHHE NONEPEUHONH aCUMMETPUM A,
ObUIO MOJIYHYEHO 3HAYEHUE IEKTPHUECKoro (hopMm-(hakropa Heitpona [3].

Hosusna nayuno2o nodxoda. KOMIUIGKC OpPUIMHAIBHBIX pEUICHHH 110
METOAMKE ODKCIEPUMEHTA, aHalM3y JKCMEPUMEHTAIbHBIX JaHHBIX M  KaIMOpOBKe
JIETEKTOPHbBIX CHCTEM 00ECIEUMIT YCIEX IKCIICPUMEHTA.

Bbicokas NpOM3BOAMTENLHOCTb IKCMEPUMEHTa Oblla IOCTHCHYTA 3a CYET
ONTUMAILHOIO  BbIOOPA  BEPTHKAILHOIO W FOPUBOHTAILHOIO  YIVIOBOIO  3aXBATOB
JIETEKTOpa M JIMarna3oHa 1o nepejaHHoMy UMITYJIbCY.

Bbu1 ucnonb3oBaH cnekrpomerp ¢ OoJblIMM  TenecHbIM  yrioM BigBite,
obecrneunBLINi aJICKBaTHOE IS MCCIIE0BAHUS KBa3U-YIIPYrOro paccesiHus HMITyIbCHOE
paspewieHue. PaspabGoTaHHas MeTOAMKA W TMakeT NporpaMMm JUis  ONTHMH3ALMH




11apaMeTpoB BPEMEHHBIX CABMIOB M MOJOKEHHMI IS KaXIOM MPOBOJIOUKH APEH(POBLIX
Kamep [2]. no3BOJIMIIN AOCTHYL KOOPIMHATHOIO paspelieHus nopsiaka 0.2 Mm.

Tpurrep 31eKTPOHHOro jerekTopa Ha 0aze KaJOPUMETPA C  BBICOKMM
3HAYEHHUEM [0pOra TPUITEPHBIX AETEKTOPOB MPMBEJI K MUHMMH3ALHMHU CKOPOCTH cyeTa
Tpurrepa OT (JOHOBOM 3arpy3kM M COOTBETCTBEHHO MHOTOKPATHOMY YBEJIHYEHUIO
CBETUMOCTH, NPHU KOTOPOH MOXKHO MPOBOAMTH IKCIIEPUMEHT.

Tpurrep HeHTpoHHOro jerekropa (OPMHUPOBAJICS [yTEM CYMMHMpPOBAHMSI
CUI'HAJIOB B Q/IEKBATHOM Tpyrine HEHTPOHHBIX CYETUHKOB, YTO M03BOJMIIO HCTIOTH30BATH
BLICOKOC 3HAYCHUEC Mopora U COOTBETCTBCHHO YMEHLIUIUTL CKOPOCThH cyera ot (l)OHOBle
cobbiTvii.  ONTUMH3WpOBAHHAS  3alllUTa  HEHTPOHHOrO  JETEKTOpAa  MO3BOJMIA
3HAYUTCILHO YMEHBUIMTL CKOPOCTH CUCTA BETO-JACTEKTOPOB 0€3  CYIIECTBEHHOrO
yxyaueHus 2GpHEeKTHBHOCTH PEKEKIIMU MTPOTOHOB.

Bo Bpemst akcrniepuMeHTa HamnpaBieHHe MOJspU3aliMd MULIEHH Ob110 BhIOpaHO
TakumM 00pa3oM, uTOOB MMHMMHM3MPOBATH CYMMAapHYIO [MOrpEIIHOCTh HM3MEpPEHHS.
BMecTo  TpaaMUMOHHOrO M3MEPEHHUs OTHOMICHHS MponoNLHOH M nonepevHoit
ACHUMMETPHI. BCE MYYKOBOE BpeMs ObLIO MCMOJB30BAHO IS W3MEPEHHMS MONEPEHHOH
acumMeTpuu. Bxiaa npoaonbHOH  acMMMETpUM  ObUl  MUHMMM3MPOBAH  BbIGOpPOM
HarpapJIeHUst MarHUTHOTO NoJst. [10100HBIN MOAXOA MO3BOJMI 3HAUUTEILHO YIYULIUTH
CTATUCTUYECKYIO TOYHOCTh M3MEPCHHUSI 3@ CYET HE3HAYMTEJIbHOIO YBEIMYCHHS
CUCTEMATHUYECKOM OLIHOKH.

Ilpn ananu3e naHHLIX OBUIM MCMOJBL30BaHbI JKECTKHE KHHEMATHYECKHUE
OrpaHMuCHMUS JUIS NO1aBJICHUS HEYNPYroro kaHana. Yto ocobeHHO BaXHO st OOJbLINX
3HAYEHMIT NEPEIAHHOTO UMITYJIbCA, MOCKOIBLKY BKJIAL HEYNPYrux cOOBITHIA Bo3pacTaer ¢
YBEJIMYEHHEM MEPEIAHHOT0 UMITYJIBCA.

PaspaGoTan MeTox Ui SKCIIEPUMEHTAIBLHOrO omnpejenaeHus 3pdekTuBHOCTH
PCXKEKIMU NPOTOHOB, OCHOBAHHBINH Ha CPABHEHWH OTHOILEHMIT CKOPOCTEH cyeTa KBa3u-

ynpyrux cobwituit (€,e'n) u (€,e'p) ans MuILeHEH ¢ pasTMYHBIM OTHOIICHHEM
YHCIIa HEHTPOHOB M IIPOTOHOB.

Ilpakmuueckaa uennocmo padomsi. BriepBble MOJYYEHbl JIaHHBIE MO
anekTpuueckomy (opm-akropy HelitpoHa B obnacTu mnepelaHHOTO MMIIYJIbCa, /e
JIOMUHUPYET BKJAJ BAJICHTHBIX KBAPKOB. JlManma3oH o 3HAYEHHUAM MEPEIAHHOrO
umnyiabca Obut  pacmper Gojiee ueM B JBa  pasza Ji0 3.4(MB/c)’. 3uanme
JNEKTPUUCCKOro (hopm-(akropa HEMTPOHA UMEET BaxkHelillice 3HAUEHHE Ul TIPOBEPKH
dopmanusma  OIIP.  brnarosapst  MOJIyYEHHBIM  JKCIIEPUMEHTAIbHBIM  JIAHHBIM,
ofHapyKeHa Npupoja CKEHIMHra B 3aBUCUMOCTH OTHOLIEHHs (popM-(akTopoB npoToHa

F, n F, ot nepenaHHoro uMiiyJibca.

C nomouisio pa3paboTaHHOTO MakeTa nporpamm Oblia MpoBeeHa kannopoBka

annaparypbl B 9KCNEpUMEHTE 110 u3Mepenuio popm-akropa neirpona. Pazpaborantbie
MPOFPAMMHbIC U METOJIMYCCKUE PEIICHUS BIICPBBIC MO3BOJIMIN € BBICOKOH TOYHOCTHIO

OINPEACAUTL  3HAYCHUE dulekTpuueckoro (Gopm-dakropa HedTpoHa 1pu  GONbIINX
NepeaaHHbIX UMITYIbCax.
Ha ©Gaze paspaGoTaHHOi METOAMKM W CO3JaHHOIO  [1POIPAMMHOIO

obcecneucnnst B Jhab Obita npejulodkena W npoBejicHa cepust IKCIEPUMEHTOB €
ucnosbzosatmem cnekrpomerpa BigBite: Threshold Pion Production [19]: Transversity
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(e.e'n’) [20]; Transversity (e,e’'n") [21]; Transversity Single Spin [22]; Quasi-Elastic
Single Spin [23].

Ha  ocHoBe  pa3paGoTanHO  3KCIIEPUMEHTAILHOW  METOAMKM  Obli
chopmMyIMPOBAaH MOAXOA JUIS TOCTAHOBKM OYAyUIMX IKCIIEPUMEHTOB MO M3MEPEHHIO

JIEKTPUIECKOro (hopM-(hakTopa HEHTPOHA NpH elle GOJBIIMX 3HAYEHUSAX NIEPEJAHHOrO
umiysisea (o 10 (MB/e)?) [7].

Aemop sblHocum Ha 3auumy:
1. ®usnyecKkue pe3ysbTaThl IKCIICPUMEHTA:

a.  3HaueHWs HJeKTpHueckoro dopm-akropa HeiTpona Juis  ueThipex

snauennit Q* =12, 1.7, 2.5, 3.4 (MBle),

b.  Pasnoxenns nyknouubix Gopm-pakTopos Ha BKAAALI 4 U d KBAPKOB.
MeToamnky KalHOPOBKH W aHANK3a IaHHBIX MHOTOC/IONHBIX TPEKOBBIX JICTEKTOPOB.
3. Meroauky KanuOpOBKH 3JICKTPOMATHHTHOTO KaJOpUMETpa s CIICKTPOMETpa ¢

GONBILIMM TEIECHBIM YTIJIOM.

4. Tlaker nporpamMm /s aHaiM3a SKCICPUMEHTAILHBIX JAAHHBIX JIKCHEPUMEHTA 110

H3MEPCHHIO PopmM-(pakTopa HEHTpOHA.

[:5]

Juunoe yuacmue asmopa 6 8vinojinenuu padomot

I. Pa3paboTka 5KCEPUMEHTANLHOTO MOAXOAA K HCCIEAOBAHUIO 3ICKTPHYECKOrO
(popm-(pakropa HelTpoHa.

2. Tloctpoenue 1 HanaJka TPUITEPHOMH CHCTEMBI.

3. OGecneyenne paboThl TPUITEPHOH CHCTEMBbI W cHcTeMbl chopa aannbix (DAQ) B
MpOLIECCE NPOBEACHHS IKCIICPHUMEHTA.

4. PaspaGorka nporpamMmHoro oGecrieqeHus s KalMOPOBKH MHOTOMPOBOIOYHBIX
Aper(pOBLIX KaMep, EKTPOMATHHUTHOTO KaJlopUMETPa.

5. PaspaboTka mnporpaMMHOro 0OECIEHEHHS IS aHalM3a dKCHEPUMEHTATbHBIX
JAHHBIX M 110Jy4eHUs (YU3UYECKUX pe3yIbTAaTOB.

Iyonukauuu: OcHOBHOE CONEPKAHME ANCCEPTALMK OTPAXKEHO B CTaThsx [l,
2. 3], KOTOpbIE BHECEHbI B CITMCOK JIMTEPATYPbl aBTOpedepara.

Cmpykmypa _u_oovem duccepmauuu. JIuccepralns COCTOMT W3 BBEACHMS,
HCTBIPCX IJ1aB, 3aK/IIOYCHHMS M CIIMCKA LUMTHPYEMOit suteparypbl. O0bem auccepraumu
cocrasaser 112 crpanuu, B Tom uMcle 44 puCYHKOB, 3 Tal/MLUBI U CIIMCOK JINTEPATYPSI
13 85 HAUMECHOBAHHIA.
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MPE/IIECTBYIOWMX IKCIIEPUMEHTANILHBIX JIAHHBIX M CYUIECTBYIOUIMX TCOPETHHECKMX
mozeneit 1o Gopm-pakropam HyKJIOHa.

B 2nase 1 naercs oblee ONUCAHWE YMPYroro paccesHus dJJICKTPOHA Ha
nykioHe. CQOpMyIMpOBaH —MOAXOA K M3YYCHHIO dopm-dakropa  HeHTpoHA
MOCPE/ICTBOM KBA3HYNIPYTOrO PaccesiHus ICKTPOHA Ha HEHTPOHE. Jlaercs onucaHue
[0JSPU3ALMOHHOrO METO/Ia B IPUMEHEHHHU K UCCIIE10BAHHMIO (dopm-dakropa HeHTpoHa.
[MoapoGHO ONUCAHBI PE3yIbTaTh MPEALICCTBYIOUIMX IKCIEPUMEHTANBHBIX JAHHLIX 110
dopm-pakropom HyknoHa. [IpoBeeHO CpaBHEHME CYLIECTBYIOUIMX U3MepeHuit ¢
TEOPETUYECKUMU MOJICTISIMH.

B 2naee 2 jambl ONMMCAHME X OCHOBHBIE MApaMeTPbl YCTAHOBKH, Ha KOTOPOI
MPOBOMIIOCH IaHHOE MCCIICI0BAHHE [24].

[IpuBeaeHa CXeMa M OCHOBHBIE MapameTpbl JIMHEHHOrO YCKOpHTEs CEBAF
[24], gpynxunonnpytowero B TINAF (Thomas Jefferson National Accelerator Facility).
JlaHo onuMcaHMe YKCrepruMeHTaIbHOro 3ana A.

Jlunus nydka 3ama A o0opyaoBaHa JABYMs MOJIAPUMETPAMH DJICKTPOHHOTO
Myuka, ABYMS CHCTEMaMH M3MCPCHUS DHCPTUM [y'Ka, pactuupsioleiics BakyyMHOM
Tpy6Oii NOC/IE MULIEHH ¥ yCTPOMCTBOM MOTJIOLICHHUS MTy'ka “Beam Dump™.

Neutron__
.
detector/

He cell

\,

Beam

Target - BigBite magnet
field ~

magnet S -MWDC

Puc. 1: Cxema KCIEePUMEHTaIbHON YCTAaHOBKH.

[Ton0%keHHe MyuKa KOHTPOJIUPYETCA HECKOJIBKMMH JaTHHKaMH “BPM” (beam
position monitor), kKOTOpble KATUOPYIOTCA € MOMOLIBIO ACTEKTOPOB “HARP” [24]. B

© National Library of Armenia

KayeCcTBE MHUILICHEH MOTYT MCIOJIL30BAThCA pa3jiMyHbBIC BAPHAHTDI TBEPJIbIX, A30BbIX,
110JISPU30BAHHBIX, KPHOTCHHBIX MHUILLECHEH.

B riase Takke MpPUBEACHBI CXEMa W OCHOBHBIC MAPaMeTPbl ACTCKTOPHBIX
CHCTeM M MHIIEHH, HCIOJIBL30BAHHBIX BO BPEMs IKCTIEPUMEHTA 10 M3MEPCHUIO (POpM-
¢akropa Heitpona (puc. 1). [IpuBEACHO ONMCAHHUE CMICKTPOMETPA BigBite [25].
HCTIOJL30BAIIONO JUISL PEPMCTPALIMHM HICKTPOHOB M PEKEKIMM MHOHOB. Onucail 60110
HeiiTpoHHblit aerexktop BigHand [25], ucrnosib30BaHHbIM LIS pEruCTpaLiin HEHTPOHOB.
[IpuBe/ICHO OMMCAHUE NPOTSIHKEHHOH MONSIPU30BAHHON MHULLCHH . He.

B oroif  riaBe  MPUBOAMTCS  JETAlbHOE  OMHCAHHE  AJrOPUTMOB
UCTIONB30BAHHBIX IS KaJMOPOBKM JIETEKTOPHBIX CHCTEM CIICKTPOMETpa BigBite:
Npei(OBBIX KaMep U NEKTPOMATHUTHOTO KalopUMeETpa [1]. [TpuBeneHsl, NOJYYCHHBIC
B pe3y/ibTare KajJMOPOBKH, 3HAYEHME KOOPJAMHATHOIO pPa3speliCHHMs s JapeiidoBbIx
kamep. [TokazaHa JOCTUIHYTas BEIMYHHA PEKECKLIMH [THOHOB.

I'iasa 3 NocBANIEHA OTNIMCAHNIO METOJI0B aHAIN3a YKCIICPHMEHTA.

Jlano JeTajbHOE ONKMCaHWe METOJ0B aHanu3a AaHHbIX. [IpuBeCHO OnuMcaHue
HAOKeHHBIX OrPAHHYCHMH JUIS BbUACJICHUS KBasuynpyroro crekrpa [2]. [leranbho
onucaHa Mpoleaypa ONpeleieH s 3apsiia 3aperucTpupoBanHoro aapoua. Iposeact
AHAJIM3 HEOOXOANMbIX MOMPABOK JUTS MOJIy4eHHUs GU3HUECKOro pesyapTara.

[1poBe/eH pacyeT CTATHCTHYECKHX H CHCTEMATHUCCKUX OUIHOOK.

B I'nase 4 npusesebl  (u3uueckue  pe3ysibTaTbl  IKCINEPUMCHTA 110
usmepenuio popm-akropa HeHTpOHa IS YCTHIPEX KMHEMATHYECKMX TOUCK Q=12
(PB/e), 1.7 (TaB/e)?, 2.5 (MB/e) 1 3.4 (MB/c) n ux untepnperauus 3.

JKCIIEPUMEHTAIbHBIE PE3Y/IbTAThI PE/ICTaB/eHb! Ha pUcyHke 2. Ha pucyhke
[PECTaBICHbl Pe3yIbTaTbl ITOH paboThl: (PHONCTOBBIH W KPACHBIC TPEYrONLHUKH, a
TaKKe onyGIMKOBAHHbIE PE3YJIbTAThl PAa NPEALLCCTBYIOUIMX KCICPHMEHTOB (265124,
28, 29, 30, 31]. KpuBbIMM MOKa3aHbl Pe3yJibTaThl TEOPETHYECKUX MPEACKa3anui OT
Pa3/IUYHBIX MOJICICH.

Kak BHIHO M3 PUCYHKA, CYILECTBYIOLIME JI0 HALICTO U3MEPEHHMA AAHHBIC TI0
snekTpuueckomy dopm-pakropy Heiirpona (a0 1.5 I"B?) Hea0CcTaTo bl U1 IPOBEPKH
TeopeTHueckux mozeneii o Gopm-(akropam neirpona. [ockonbky B 001aCTH MIbIX
MEpPelaHHBIX  MMIYJIbCAX  PACXOKACHWA  MEXKY — PA3IUYHBLIMA - MOAC/AMH
HECYIIECTBEHHBI.

Ha pucyHke npejcrasiesa mozenb bonuukoro-/bku [32]. Heemotps Ha TO,
YTO JaHHas MOZE]b XOPOIIO ONMCHIBACT JAHHBIC MO MPOTOHHBIM (OpM-(aKTOpam,
omucaHue HEHTPOHHBIX (OPM-(PAKTOPOB [OJHOCTBIO NMPOTHUBOPEUMT [OJYHCHHBIM B
Haweil paGoTe FKCepUMEHTATbHBIM pesyabTatam. Kak ykasano B [32] cosnaienne ¢
NPOTOHHBIMU J1AHHBIMH MOXKET ObITb CIIE/ICTBUEM CIIy4aiHbIX COKPALLCHU.

Pacuer iekTpuueckoro (opm-(pakropa HEHTpPOHa Ha OCHOBE YPaBHCHWH
Jlaiicona-IlIBHHrepa  MOKa3biBAaCT ~ XOpOLIEE  COBMAJCHHE  C  MOJYHCHHBIMH
JKCIEPUMEHTANBHBIMA JAAHHBIMU MPH 0OJIBLIMX NEPEIAHHBIX UMITYJIbCAX.
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