Kparkue utoru y4yactus COTPyJHUKOB
O®BD B (puznueckom Iporpamme
skcnepumenTa ANKE

B 1995-2015 rr. rpynna cotpyanukoB JIabopatopun ME30HHOM (PU3UKH KOHIEHCUPOBAHHBIX CPEJI
Otnenenust pusuku Beicokux sHepruil [IMSA® nmon pykosoactsom B.II. KonreBa npuHuMana
yuactue B co3fgaHud MarHutHoro crnektpomerpa ANKE, ycranoBieHHOro Ha BHYTpEHHEM
HakonuTenbHOM KoJjble yckoputenss COSY (FZ-Jilich, 'epmanus). CUHXpOTPOH C JUIMHOM
Konbia 184 meTpa obecrieunBasl yCKOpEHUE MPOTOHOB 110 3Hepruu 2,83 I'HB. Yckoputenb ObuT
OCHAILICH ABYMS CHCTEMAaMM OXJIAXJCHMS IIydKa: JJIEKTPOHHOM M croxacThueckou. Ilepmas
MO3BOJIsJIAa YJIYYIIMTh [apaMeTpbl IydyKa NPU MHXKEKIMHM, a BTOpas B LIMPOKOM JHaIla30HE
UMITYJIbCOB Iy4Ka BILIOTH 10 3 I'3B/c.
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Puc. 1 Yckopurens COSY



CIeKTpOMETP COCTOSIT U3 TPEX MarHUTOB, 1Ba U3 KoTophiX (D1 1 D3 Ha pucynke 2) obecnieunBaiu
NPOBOJKY TIydka yckopurens, a omuH (D2) sBusiacs COOCTBEHHO CHEKTPOMETPHUYECKHM,
o0nagaromuM (OKYCHPYIOIIUMH CBOMCTBAMH B IMIMPOKOM MMITYJILCHOM Juana3oHe. Paznuunbie
TUIIBI MUIICHEH: TNICHOYHbIE, KJIACTEPHBIC, TUeiKa C MOIIPU30BAHHBIM ra30M, yCTaHABINBAINCH
nepea CHeKTPOMETPHUYECKUM MAarHuToM. [IpOIyKTBl peakiuii perucTpupoBAIUCH YETHIPHMS
OCHOBHBIMHM JIETEKTOPHbIMU cucTemMamu yctaHoBKkM ANKE:

® JICTEKTOPOM ITOJIOKUTEIHHO 3apsukeHHbIX YacTull (PD), nmpeaHasHaueHHBIM IS pabOTHI B
nuarasoHe uMmyiscoB 125 — 1000 MaB/c;

® JICTEKTOpa BBICOKOMMIYJIbCHBIX acTHIl (FD);

e JICTEKTOPOM OTPHIATEIbHO 3apspKeHHbIX yacTuil (ND);

® KPEMHHEBBIMH JIETCKTOPAMH HU3KOMMITYJIbCHBIX YaCTHII, YCTAHOBJICHHBIMUA B MUILICHHOM
kamepe (STT).
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Puc. 2 Cnexrpomerp ANKE

['maBHOM OCOOEHHOCTBIO SKCHEpHMEHTa CcTal mpeioxkeHHbId ¢usukamu [IUAD wmeton
pETUCTpAIMK 3aJ€PXKAHHOTO CUTHalIa OT pacmana K' Me30HOB, MO3BOJMBINHUIA YIIyYIIHTH
cooTHomenrne curHan-GoH B 10° pa3. IIpHHINI NpeUTOKEHHOTO METOAa TpPECTaBIeH Ha
pucynke 3. HwuskoumnyinbcHas dvacte PD-cuctembl Haxoguiach B (OKaJIbHOM IIOCKOCTH
CHEKTPOMETPUYECKOIO0 MarHuTa M COCTOsIa W3 COOpKHM CUHMHTHJUIALIMOHHBIX CYETYHMKOB,
CUETYMKOB M3IyuyeHHs BaswioBa-UepeHkoBa u MeaHbIXx mnorjotutened. CuuTbiBaHHE
OCYILECTBIIsUIaCh ¢ TOpLOB cOopku mpu mnomour ®DY. M3-3a pacnonokeHus: TENeCKONoB B
(okambHON MIOCKOCTH MAarHuWTa, Ha €ro BXOJ NPUXOAMIHN 3apsDKEHHBbIE YacTHIB! (IPOTOHHI,
KAaOHBI, MMOHBI M JEUTPOHBI) C OAHUM M TEM K€ MMITysbcoM. M3-3a pa3nuuus B Maccax 3THUX
YaCTHI] OHU TO-PAa3HOMY TEPSIIM YHEPTUIO B HJIEMEHTAX TeJIeCKOMNa. TOIIUHBI 3IEMEHTOB OBLIH
no00paHbl TakK, YTOObI MHOHBI MPOJIETATN COOPY HACKBO3b, MPOTOHBI OCTAHABIMBAIUCH U HE
JlaBaJid CUTHAJA B MOCIEAHEM CUETYHKE COOPKH, a KAOHBI OCTAHABIMBAIUCH MPSAMO MEPE HUM.
OcranoBuBImiicss K* Me30H He MOTIIONIAETCS SIPAMHU U pacragaeTcst (B COOTBETCTBHH C 3aKOHOM



PaIMOaKTUBHOTO pacmana). TakuMm 00pa3oM B CHEKTPE Pa3HHIBI BPEMEH IMPUX0Jia CHUTHAJIOB
MEX]Ty TICPBBIM U TOCJIECIHUM CUYCTUUKAMU B COOPKE MOSBISETCS SKCIIOHEHITHAIBHO CIIaIAl0IUi
BKJIaJ. BeiOupast COOBITHS-KaHIUAATHI, COOTBETCTBYIOIUE ITON YACTH CIIEKTPA MOXKHO HAJICHKHO
BBIIEIATH cOObITUA ¢ KT Me3oHamu.
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Puc. 3 YcrpoiicTBo 1 npuHImI aeiicTBus nerekropa K Me30HOB.

B Xoze BBINONHEHUS AKCHEPUMEHTAIBHON MNPOTpaMMbl MEKIYHAPOJHOTO COTPYJAHUYECCTBA
ANKE 65110 MpoBe1IeHO KOMIUIEKCHOE HCCIIEOBAaHUE POXKICHHUE CTPAaHHBIX ME30HOB M OAPHOHOB
B HYKJIOH-HYKJIOHHBIX ¥ HYKJIOH-SJICPHBIX B3aMMOJICHCTBHS, KOTOPOE IO3BOJHJIO BBISIBUTH
0COOCHHOCTH B3aUMOJICHCTBHUS CTPAHHBIX YaCTHUIL C OOBIYHON MaTepUeH.

TexHuKa 3a/Iep)KaHHOTO CUTHAJIA TO3BOJIMIIA H3MEPUTD ceueHust poxkaenus K Me30HOB Ha sjipax
KaK BOJIM3M NOpOra CBOOOJHOTO POXKJIEHUS 3TUX YAaCTHUI] HA HYKJIOHE, TaK U CYIIECTBEHHO HIXKE
nopora. Bo BTopoMm citydae mporiecc MOXKET IMpOTeKaTh Kak 3a cueT (PepMUEBCOTO JIBHKEHUS
HYKJIOHOB B SIJIp€, TaK U 3a CUET JPYTMX MEXaHU3MOB: (OPMHUPOBAHUS BHYTPHU sipa HYKIOHHBIX
KJIACTEpOB WJIM 4epe3 JIBYXCTYNEeHUYaThli Mpoliecc, B KOTOPOM B NMPOMEKYTOUYHOM COCTOSHUU
BO3HUKAET 7 Me30H. Hanpumep, Ha pucyHke 4 npuBeeHb! ABaKIbl AUPPepeHIInaTbHble CEUeHUS
pokiennst K Me30HOB Ha siape yriepoja-12 npu pa3inyHbIX SHEPrusx mydka. OTMETHM, YTO
abcooTHEIN mopor poxaeHus K Me30H0B Ha HykioHe cocTaBiser 1.582 I'9B. Hccenenosanue
OTHOLIEHHH cedeHuil pokaeHuss K* ME30HOB Ha JNErKMX M TSHKENBIX SPax MO3BOJIMIIO M3BJIE€Yb
BEJIMYMHY KAOH-SIEPHOrO TOTEHIMana C TOrpelHocThio nopsaaka 3 MaB. Pesynbrarsl
vccienoBanuii poxaeHns K Me30HOB Ha siipax JIENIM B OCHOBY KaHIMIATCKOW JMCCEPTAIUH
M.E. HexkumneJioBa.
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Puc. 4 Crnena: naxbl quddepenuuansabie ceuenus poxaenus K* na aapax 2C. Crpasa:
OTHOLIEHUE CEUCHUI POXKICHUS Ha 30JI0TE U YIIIEPOJE U €0 TEOPETUIECKOE ONUCAHUE.

[pyruM HampaBieHueM uccienaoBanuii, npooaumoil rpymnmnod O®BD [IMAD B pamkax
skcnepumenta ANKE, crtano uamepenue ceueHuil poxxaeHust 4 U 2 MIIEPOHOB B pa3IMYHbIX
HYKJIOH-HYKJIOHHBIX  peakuusx. JlaHHble u3MepeHHs ObLIM OCHOBaHbI Ha  TEXHUKE
OIHOBPEMEHHOr0  jerekTupoBanust K* Me30HBI ¥ TpoTOHA. J[EKOMIIO3MIMSA CIIEKTPOB
HEJIOCTAOIIEH MacChl (CM. PUCYHOK 5) 03BOJIMIIA BBIIEIUTH HE TOJIBLKO peakiuu Tuma pp — pK*Y
(rne Y = 4, 2), HO u npouecchl ¢ 00pa30BaHUEM TUIIEPOHOB, I'JI€ B KOHEYHOM COCTOSIHMH, €CTh
0oJIblIle, YeM OJIHA HEpEerucTpupyemas dactuia (Hanpumep, peakims pp — nK'2"). Poxnenue
TUIIEPOHOB BOJM3M IOpora IMO3BOJWIM IPOBECTH IHMOHEPCKUE HCCIEJOBaHUS HYKJIOH-
TUIIEPOHHOIO B3aMMOJIEHCTBUM, UCHONb3Ysl BIMAHUE 3PPEKTOB B3aUMOJEHCTBUS B KOHEYHOM
cocrosiuui. Tak, sHepreTHyeckas 3aBUCHMOCTh MOJHBIX cedeHue peakiuii tuna pp — pK'Y
CBUJIETEJICTBYET O TOM, YTO P-/ B3auMoJieiicTBHE HAMHOI0 Oojiee HHTEHCUBHO ueM P-2. Takue
UCCIIEIOBaHMSI OYEHb Ba)KHBI JUIsl TOHUMAHUS CBOMCTB TaKUX OOBEKTOB Ka HEUTPOHHBIE 3BE3/IBI.
B Hacrosimee wuccnenoBaHUs B3aMMOAEHMCTBHSI TUIEPOHOB C TMPOTOHAMH MPOBOJATCS
skcniepumenToM ALICE Ha Oomnbimom aapoHHOM KoJjutaiiiepe. PesynbTarel mcciemoBaHus
POXKIEHUSI THIEPOHOB B Pa3IMUHBIX PEaKUUsAX JIETIM B OCHOBY JMCCEPTAllMOHHON pabOThI
10. Baasbpay.
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Puc. 5 CnieBa: onvcanue CrieKTpa HEJOCTAIONIENR MACcChl JJIsl 3aperucTpupoBanueix Kp
Koppemsanuii. CripaBa: TIONHBIE CEYeHHs POXKICHHS THIIEPOHOB A (TToKa3aHbl cHHUM) 1 X0
(KpacHBIM) B IPOTOH-TIPOTOHHBIX B3auMOJIeHCTBUAX. KpyKKaMu 1MoKa3aHbl SKCIIEPUMEHTAIbHbIE
TOYKH, MoTy4eHHbIe coTpynHnuectBoM ANKE.



Jlpyrum MHTEpECHBIM MPOLIECCOM, TOCTYIHBIM Ul U3y4YEHUs Ha SKCIIEPUMEHTAIbHOM yCTaHOBKE
ANKE crano pokJeHHe KaoH-aHTUKAOHHBIX Map BOJM3M TOpOra HYKJIOH-HYKJIOHHOTO
B3aUMOJICUCTBUS. DTH HCCIEIOBaHUsS JIETIIM B OCHOBY auccepranuu A.A. /[3100b1. B xone
UCCIICIOBaHU OBLIM M3MEpEeHbI NOJHBIE M U depeHuaTbHbIe CEUCHUs peakuuil: pp—ppo,
pn—do, pp—pp{K*'K hwon-p u pp—dK*K-bar’® npu mamerx (o 110 MbdB), panee He
UCCIICIOBAaHHBIX OTHOCUTEIBHBIX HEPrusix. VcciaenoBanue OTHOMICHUS! CEYCHUIN POXKIACHUS ¢ U
® ME30HOB OKOJIO TIOpOra MX 00pa3oBaHMs B HYKJIOH-HYKJIOHHBIX B3aWMOJICHCTBHAX IMOKAa3alo
HapyuieHue npaswia OkyOo-LiBelira-M3yku nns Takux peakuuil. MccienoBaHus 1mo3BOIMIN
u3Meputh 3pdexkr K p-B3amMoaeiCTBHSI B KOHEYHOM COCTOSIHUHM, KOTOPOE IPOSBISETCS B
i depeHMaIbHbBIX M TOJIHBIX CEYCHHAX pEaKuuid o0pa3oBaHMs KAOH-aHTUKAOHHBIX Iap
(cM. pucyHOK 6). Takke 61 0OHapysken u onucan sdpdext KK —KK-bar® nepepaccesnus B
KOHEYHOM COCTOSIHUH (COOTBETCTBYIOIIUI (haKTOp MPUBEICH Ha PUCYHKE 6).
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Puc. 6 CrieBa: nonuslie ceuenus peakuuu pp—pp{K K }ion—p. ClipaBa: 0OGHapy)eHHBIN 3P deKT
nepepaccesiHisl KAOHOB BOJIM3HM OTKPBITUS TOPOTra HEMTpaIbHOIO KaHajia

bonee neranpHO O pe3yinbTarax, noiaydeHHbIX coTpyaHuuectBoM ANKE, moxHo y3Hate u3

0030pHON CTaTbM, MOATOTOBICHHON MOCJE 3aBeplIeHUs] (GU3NYECKON MPOrpaMMbl YCKOPHUTENS
COSY.

[Ty6nukaruu skcriepumenta ANKE, coaBTopamu KOTOPBIX SIBJISTFOTCS
corpyanuku OO®BO

1. Total and differential cross sections of the dp--> 3He eta reaction at excess energies
between 1 and 15 MeV, C. Fritzsch et al., PRC 102, 044004

2. Measurement of the analyzing powers in (pol)pd elastic and (pol)pn quasi-elastic
scattering at small angles, S. Barsov et al., Eur. Phys. J. A 54, 225

3. Experimental and theoretical study of deuteron-proton elastic scattering for proton kinetic
energies between Tp=882.2 MeV and Tp=918.3 MeV, C. Fritzsch et al., Phys. Lett. B
784, 277 (2018)

4. Deuteron analysing powers in deuteron-proton elastic scattering at 1.2 and 2.27 GeV, D.
Mchedlishvili et al., Nuclear Physics A 977, 14-22 (2018)
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Resonance-like coherent production of a pion pair in the reaction pd-->pd pipi in the GeV
region, V. Komarov et al., Eur. Phys. J. A 54, 206 (2018)

Coherent pion production in proton-proton collisions, S. Dymov et al., Phys. Lett. B 762,
102 (2016)

Evidence for excitation of two resonance states in the isovector two-baryon system with a
mass of 2.2 GeV/c"2, V. Komarov et al., Phys. Rev C 93, 065206 (2016)

Measurement of the absolute differential cross section of pp elastic scattering at small
angles, D. Mchedlishvili et al., (pdf file, 406 kB) Phys. Lett. B 755, 92-96, (2016)

Kaon pair production in proton-nucleus collisions, Yu. Kiselev et al., (pdf file, 194 kB)
Phys. Rev. C 92, 065201 (2015)

rs and spin correlations in deuteron-proton charge exchange at 726 MeV, S.Dymov et al.,
Phys. Lett. B 744, 391 (2015)

Study of the pd(pol)->n{pp} charge-exchange reaction using a polarised deuterium
target, B.Gou et al., Phys. Lett. B 741, 305 (2015)

Measurement of the analyzing power in proton-proton elastic scattering at small angles,
Z.Bagdasarian et al., Phys. Lett. B 739, 152 (2014)

Absence of spin dependence in the final state interaction of the d(pol)p->He3 eta
reaction, M.Papenbrock et al., Phys. Lett. B 734, 333 (2014)

Isospin effects in the exclusive d(pol)p->He3 pi+ pi- reaction, M.Mielke et al., Eur. Phys.
J. A 50,102 (2014)

First measurements of spin correlations in the pol{n}pol{p} -> d\pi"0 reaction,
V.Shmakova et al., (pdf file, 157 kB) Phys. Lett. B 726, 634 (2013)

Excitation of the Delta (1232) isobar in deuteron charge exchange on hydrogen at 1.6,
1.8, and 2.3 GeV, D.Mchedlishvili et al., Phys. Lett. B 726, 145 (2013)

Measurement of spin observables in the quasi-free np->{pp}_s pi- reaction at 353 MeV,
S.Dymov et al., Phys. Rev. C 88, 014001 (2013)

The production of K+K- pairs in proton-proton collisions below the phi-meson threshold,
Qiujian Ye et al., Phys. Rev. C 87, 065203 (2013)

The neutron-proton charge-exchange amplitudes measured in the dp->ppn reaction
D.Mchedlishvili et al., Eur. Phys. J. A 49 (2013), 49);

The polarised H and D atomic beam source for ANKE at COSY-Juelich,
M.Mikirtychyants et al., (Nucl. Instr. Meth. A 721, p. 83-89, (2013)

A new determination of the mass of the eta meson at COSY-ANKE, P.Goslawski et al.,
(Phys. Rev. D 85, 112011 (2012).

The production of K+K- pairs in proton-proton collisions at 2.83 GeV, Qiujian Ye et al.,
Phys. Rev. C 85, 035211 (2012).

Momentum dependence of the phi-meson nuclear transparency, M.Hartmann,
Yu.Kiselev, A.Polyanskiy, E.Paryev et al., Phys. Rev. C 85, 035206 (2012).

Differential cross section and analysing power of of the pp->{pp}s pi0 reaction at 353
MeV, D.Tsirkov et al., PLB 712, 370-374 (2012)

Differential cross section and analysing power of of the quasi-free pn->{pp}s pi- reaction
at 353 MeV, S.Dymov et al., PLB 712, 375-380 (2012)

Comparison of inclusive K+ production in proton-proton and proton-neutron collisions,
Yu.Valdau et al., Phys. Rev. C 84, 055207 (2011).

The measuerement of the pp->K+n Sigma(+) reaction near threshold, Yu.Valdau and
C.Wilkin, Phys. Lett. B: 696, 23-25 (2011).

Measurement of the in-medium Phi-meson width in proton-nucleus collisions,
A.Polyanskiy et al., Phys. Lett. B: 695, 74-77 (2011).
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The Energy dependence of the pp->K+n Sigma(+) reaction close to threshold, Yu.
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Deuteron breakup pd-->{pp}sn with forward emission of a fast 1S0 diproton, S. Dymov
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High precision beam momentum determination in a synchrotron using a spin-resonance
method, P.Goslawski et al., Phys. Rev. ST-AB, 13, 022803 (2010)
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T.Rausmann et al., Phys. Rev. C 80, 017001 (2009)
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al., Eur. Phys. J. A42, 1-6 (2009)
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Phys. Rev. C79, 018201 (2009)

The dp->ppn reaction as a method to study neutron-proton charge-exchange amplitudes,
D.Chiladze et al., Eur. Phys. J. A40, 23 (2009)

Machine studies for the development of storage cells at the ANKE facility of COSY,
K.Grigoryev et al., NIM A 599, 130 (2009)

Coupled-channel effects in the pp->pp K+K- reaction, A.Dzyuba et al., PLB 668, 315-
318 (2008)

Observation of inverse diproton photodisintegration at intermediate energies, V.Komarov
etal., PRL 101, 102501 (2008)

Interpretation of KKbar pair production in pp collisions, A.Dzyuba et al., Eur. Phys. J
A38,1 (2008)

Energy dependence of forward 1S0 diproton production in the pp -> pp piO reaction,
V.Kurbatov et al.,PLB 661, 22-27 (2008)

Lineshape of the Lambda(1405) hyperon measured through its Sigma(0)pi0 decay, I.
Zychor et al., PLB 660, 167-171 (2008)

Kaon pair production in proton-proton collisions, Y.Maeda et al., Phys. Rev. C77,
015204 (2008)

Is there an eta-3He quasi-bound state, C.Wilkin et al., PLB 654, 92-96 (2007)

Energy dependence of the pp->K+n Sigma(+) reaction near threshold, Yu.Valdau et al.,
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Precision study of the eta-3He system using dp->3He eta reaction, T.Mersmann et al.,
PRL 98, 242301 (2007)

Investigation of the reaction pp->pKOpi+Lambda in search of the pentaquark,
M.Nekipelov et al., J.Phys.G, 34, 627 (2007)

Study of omega-meson production in pp collisions at ANKE, S.Barsov et al., Eur. Phys.
J. A31, 95 (2007)

Precision measurement of the quasi-free pn -> d phi reaction close to threshold, Y.Maeda
etal., PRL 97, 142301 (2006)

Scalar-isovector KK(bar) production close to threshold, A.Dzyuba et al., Eur. Phys. J.
A29, 245 (2006)

The Near-Threshold Production of phi Mesons in pp Collisions, M.Hartmann et al., PRL
96, 242301 (2006)
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Vector and tensor analysing powers in deuteron-proton breakup reactions at intermediate
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Production of the 1S0 diproton in the pp -> (pp)pi0 reaction at 0.8 GeV, S.Dymov et
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Determination of Deuteron Beam Polarization at COSY, D.Chiladze et al., Phys. Rev.
ST-AB, 9, 050101 (2006)

The control system of the polarized internal target of ANKE at COSY, H.Kleines et al.,
NIM A, 560 503 (2006)

Evidence for an Excited Hyperon State in pp -> p K+ YO0*, 1.Zychor et al., Phys. Rev.
Lett., 96, 0123002 (2006)

a0+(980)-resonance production in the reaction pp -> dpi+eta close to the K(bar(K))
threshold, P.Fedorets et al., Yad. Fiz. 69, No.2, (2006), 306

Near threshold eta meson production in the dd -> 4He eta reaction, A.Wronska et al., Eur.
Phys. J. A26, 421 (2005)

Measurement of the analyzing power in p(pol)p -> (pp)n with a fast forward 1S0-
diproton, S.Yaschenko et al., Phys. Rev. Lett., 94, 072304 (2005)

Determination of the KO(bar)d scattering length from the reaction pp -> d K+KO0(bar),
A.Sibirtsev et al., Phys.Lett. B 601, 132 (2004)

Inclusive K+-meson production proton-nucleus interactions, M.Biischer et al.,
Eur.Phys.J. A 22, 301 (2004)

Spectator Detection for the Measurement of Proton-Neutron Interactions at ANKE,
I.Lehmann et al., NIM A, 530 275 (2004)

Near-threshold production of omega mesons in the pn -> domega reaction, S.Barsov et
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