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IxcnepumenT NA61/SHINE.
Hosble pe3yabTarsl U OIMKaAIIKE MJIAHBI

NAG61/SHINE — 3T0 ycraHoBka ¢ (PMKCHPOBAHHOM
MUIIEHBIO, pacioiokeHHas B ceBepHoii 3oHe SPS [IEPH.
Ona mpencrasiseT o000 MHOTOLEIEBOH CHEKTPOMETP
OONBIIOr0 aKCENTaHCa, MO3BOJIONIMA H3MEpATh C BBI-
COKOM TOYHOCTBIO KMHEMAaTHYECKHE XapaKTEPUCTHUKHU Ya-
CTHII, POXKJICHHBIX B aIpPOH-aJPOHHBIX, aIPOH-IACPHBIX
U SIIpO-SJIPHBIX CTOJIKHOBEHUSX B JIMara3oHe 3HAUYCHUH
SHEpruu 4 Syy = 5,12—17,3 I'3B. @uzndeckas nporpam-
Ma JKCIIEPUMEHTa OXBaThIBAET TPU OOJIACTH HCCIIENOBa-
HUH: QU3NKY TSDKENBIX HOHOB, (PU3UKY KOCMHUYECKHX Jy-
4yel ¥ (PU3UKY HEHTPHHO.

Bo Bpems mmutensHO# octanoBku (LS2) B LIEPH
ycranoBka NA61/SHINE Obuta 3HaUUTEIEHO MOTUDUIIH-
poana. Pexonctpyxmms nerekropa NA61/SHINE Bxutro-
yaja: 3aMEHY 3JIeKTPOHUKU CUHUTHIBAHUS BPEMSIIPOCKIIH-
onnoit cucremsl (TPC), co3manme HOBOTO BEPIIMHHOTO
nerekropa (VD), pa3paboTKy HOBOW BpeMSIIPONETHON
cucreMmsl (ToF-L), m3roToBiIeHNE HOBBIX JCTEKTOPOB IIO-

noxenus myuka (BPD), cosnanne penepHOit kKaMephl Iist
usmepenuit ckopoctu apeiida B TPC (GRC), monepHusa-
o kajopumerpa (PSD), BBog B skcrutyaranuio cucre-
MBI cOOpa TaHHBIX, BHEPEHNE HOBOW TPUTTEPHOMN CUCTE-
MBI, HHTETPALMIO CUCTEMBbI CUNTHIBAHUS HA OCHOBE YMIa
DRS4. Cxemarmueckoe m300pakeHHE MOACPHU3UPOBAH-
Hoi ycranoBku NAG1/SHINE npuBeneHo Ha pucyHke.
3HAUUTENBHBIC YCHUIIHS, KOTOPBIE KOJTa0opalys BIOKIIA
B MOJICpPHU3AIIMIO JIETEKTOPa, OTKPBHIBAIOT HOBBIE BO3MOXK-
HOCTH T (PU3WIECKUX HCCIENOBAHUN M 00CCIIEUHBAIOT
paboty skcriepumenta NA61/SHINE B Teuenue ciemnyro-
MIIX HECKOJIBKHX JIET.

I'pynma OUSIN BHecna CymiecTBEHHBIM BKJIAJ B MO-
JICpPHHU3AIMIO YCTAaHOBKH: ObLIa OTBETCTBEHHA 3a pa3pa-
00TKYy, CO3/1aHME U BBOJ B KCIITyaTauio 1728-xaHaapHOM
BpemsnponeTHoit cucremsl (ToF-L) ¢ BeICOKMM BpemeH-
HbIM paspenieaneM (~ 50 c) [1]. B reuenne 2022 r. Benach
pabora mo wm3rotoBieHuto Broporo micda (ToF-R) Bpe-
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NA61/SHINE Experiment.
New Results and Future Plans

NAG61/SHINE is a fixed target experiment located in
the North Area of the CERN SPS. The facility is a mul-
tipurpose large acceptance spectrometer which makes it
possible to measure with high accuracy the kinematic char-
acteristics of particles produced in hadron-hadron, had-
ron—nucleus, and nucleus—nucleus collisions in the energy
range \/%= 5.12-17.3 GeV. The physics programme
of the experiment covers three areas of research: heavy ion
physics, cosmic ray physics, and neutrino physics.

During a Long Shutdown (LS2) at CERN, the NA61/
SHINE facility was significantly modified. The recon-
struction of the NA61/SHINE detector included the fol-
lowing: replacement of the readout electronics of the Time
Projection Chambers (TPC), construction of a new Vertex
Detector (VD), development of a new Time-of-Flight sys-
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tem (ToF-L), production of new Beam Position Detectors
(BPD), assembling the reference chambers for drift ve-
locity measurements in TPC (GRC), calorimeter upgrade
(PSD), implementation of the data acquisition system, in-
troduction of a new trigger system, integration of a readout
system based on the DRS4 chip. A scheme of the upgraded
NAG61/SHINE facility is shown in the figure. The signif-
icant effort was made by the Collaboration in upgrading
the detector to open new opportunities for physics research
and keep the NA61/SHINE experiment running for the
next few years.

The JINR group made a significant contribution to
the modernization of the facility regarding the develop-
ment, assembling and commissioning of the 1728-channel
Time-of-Flight (ToF-L) system with a high time resolu-




B JIABOPATOPUAX MHCTUTYTA

AT THE LABORATORIES OF JINR

MsnpoaeTHol cucreMbl. Hannuue Broporo mieda ToF-R
MTO3BOJIMUT MOJTHOCTBIO MEPEKPHITh AKCENTAHC YCTAHOBKU.
Taoke rpynna OMSN npunsia ygactue B MHTETpaluu
HOBOM CHCTEMBI CUMTBIBaHMs Ha ocHOBe uumna DRS4 u
KaMIIaHWHY 110 3aMEHe AIEKTPOHUKH cunThiBaHus TPC.
[Tocrme BBOmA B SKCIUTyaTalMio OOHOBICHHOH ycCTa-
HOBKHM OBUIM YCIIEIIHO MpPOBEICHBI IBa ceaHca Habopa
JlaHHBIX. B paMkax HEHTPUHHON IPOrpaMMbl HAKOIIEHO
Oonee 180 MIIH B3aMMOJEWCTBHH MPOTOHOB C HMMILYJIb-
com 31 I'aB/c na xommum mumenun skcriepumenta T2K.
®uznuecknit HaOOp AAHHBIX 110 MPOTPaMME CHIIBHBIX B3a-
MMOJICHCTBUH, pacIIMpeHHON HCCIIeIOBAaHHEM 00pa3oBa-
Hust D-Me30HOB B CTONKHOBEHHUAX Anep Pb mpu sueprum
150A I'aB/c, yenemno 3aBepiiex B konie 2022 1. ¢ HaKo-
IUICHHOM CTaTHCTHKOMU MOpsiiKa 56 MIIH COOBITHH.

Cxema ycranoBkr NA61/SHINE nocne MmonepHu3anuu

Nonnas nporpamma NA61/SHINE narenena ua nzy-
yeHue (pazoBoil JHMarpaMMbl CHIILHOB3aMMOJEHCTBYIO-
IIEro BemecTsa. B skcrepuMenTe uccnemyercst ooaacTh
(azosoii nuarpammbel KX/ myrem nByMEpHOro CKaHHUpPO-
BaHMS 10 pa3Mepy CTajKHuBarommxcs cucreM (Pp—PbPb)
u sHeprun (13A—150A THB/c).

HauGonpumit uHTepec B COBpeMEHHOH (U3HMKE BbI-
3BIBACT MOWCK KPUTHUYECKON TOUKH (ha30BOU AMArpaMMBI
KXJI. TeopeTndeckue nccieqoBaHus MpeiaraioT IUpo-
KHH Ha0Op M3MEPSIEMBbIX BEJIMYHMH, KOTOPHIE MOTYT OBITh
YYBCTBUTEIBHBI K (Da3oBOMy Iepexoay BTOPOTO poja.
Takumu BeTMUYMHAMM SIBISIFOTCSL  (UIYKTyallud MHOXe-
CTBEHHOCTH POJKACHHBIX YACTHIL, KOTOPBIE MOTYT OBITH
BBISIBJIGHBl C TOMOIINBIO  (DaKTOPUAIBHBIX MOMEHTOB.
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Scheme of the NA61/SHINE facility after modernization

tion (~ 50 ps) [1]. In 2022, the work has been continued to
manufacture the second arm (ToF-R) of the Time-of-Flight
system. The presence of the second ToF-R arm will com-
pletely overlap the acceptance of the NA61/SHINE facili-
ty. The JINR group has also taken part in the integration of
the new readout system based on the DRS4 chip, as well as
in the work to replace the read-out TPC electronics.

After commissioning the upgraded facility, two da-
ta taking runs were successfully performed. More than
180 million interactions of protons with a momentum of
31 GeV/c on the T2K replica target have been accumulat-
ed within the framework of the neutrino programme. The
physical data acquisition was successfully completed at the
end of 2022 with the statistics of about 56 million events.

—EI

These data were obtained for the programme of strong in-
teractions added by the study of the D-meson production
in collisions of Pb nuclei at the energy of 150A GeV/c.
The NA61/SHINE ion programme is aimed at study-
ing the phase diagram of strongly interacting matter. The
experiment studies the region of the QCD phase diagram
by means of two-dimensional scanning on the colliding
system sizes (pp—PbPb) and energies (13A—150A GeV/c).
The search for the critical point of the QCD phase
diagram is of the greatest interest in modern physics.
Theoretical studies offer a wide range of measurable
probes sensitive to the second-order phase transition. The
ones of these probes are fluctuations in the multiplicity of
produced particles, which can be revealed using factorial
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®akropuanbHble MOMEHTBI F,(M) 2-ro mopsixa s mpo-
TOHOB OTIPEJICNISIOTCS KaK

rie M — komuuecTBO 2-MEpHBIX S4€eK Ha IUIOCKOCTH
(P, Py) MMITYJTECOB IPOTOHOB; N; — KOJTHIECTBO MPOTOHOB
B I-ii stueiiKe; {...) — CpeaHss BEIMYHUHA 110 COOBITHSIM.
dakTopraibHBIE MOMEHTHI CIEAYIOT CTEHNEHHOH 3a-
BUCHMOCTH OT IIUPUHBI STYCHKH UMITYJIbCa:
Fy(M) ~ ()2,

Teopernyeckue OXMIAAHUS I (P, COCTaBIAOT 5/6,
€CJIM MIPOMCXOANUT BHIMOP@)KMBAaHHE CHCTEMbI B KPHTH-
yeckor Touke KXJI. Hekoropeie skcnepuMeHTaIbHBIC
pe3yabTaThl MO 3aBUCUMOCTH (haKTOPHAIBHBIX MOMEHTOB
pacnpeiesieHlss MHOKECTBEHHOCTH TPOTOHOB OT HIWPHU-
HBI TYCHKN WMIYIIECOB OMyOIMKOBaHH B [2]. OHU Tipen-
crapisum AF,(M) = Fdata(M) — Fmixed(M) s npororos
B IICHTpPAJFHOW 007acTH OBICTPOT IS LEHTPATBHBIX
Si+ Si-cTonkHOBEHMI W MOJYLEHTPaNbHBIX Ar + Sc-
cToNKHOBeHHH. Habmromanoch OTKIOHEHHE OT HYJs, KO-

TOPOE MOIVIO OBITH OMNPENENICHO CTEIECHHBIM 3aKOHOM.
OnHaKo ATH TOYKH AaHHBIX ObLIIM KOPPEIHPOBAHBI.

B pabore [3] mpencraBineHa 3aBUCHMOCTH BTOPOTO
(hakTOPHATLHOTO MOMEHTA OT pa3Mepa SUEHKH Imoreped-
HBIX UMITYJIBCOB UIS NMPOTOHOB B IEHTPAJIBHOW 001acTH
ObICTPOT, 00pazyronMxcsi B Ar + SC-CTOJIKHOBEHHSX TIPH
13A-150AT5B/c u Pb + Pb-cronkHoBeHusx mpu 13A
1 30ATHB/C ¢ uCHONB30BAHMEM HE3aBHCHMBIX TOUCK.
OTaenpHBIN aHAIU3 MOKa3al, YTO UMIYJIbCHOE pa3pelie-
HHE JETEeKTOpa MOXET CYIIECTBEHHO HCKaXKaTh CTEIICH-
Hyto popmy F,(M). B cBs3u ¢ atum F,(M) anamsuposai-
Cs1 B IByX JTMANa30HAX Pa3MEPOB siUCeK UMITYIIbCa, T. €. AT
M2 ot 1 10 150% 1 ot 1 mo 322. Oka3anock, 4TO HUKAKHX
MPU3HAKOB YBEINYEHHs CTENEHHOTO 3aKOHA C YBEIHUYCHH-
€M KOJIMYeCTBa siueeK He Habmoaaercs.

Takum o00pazoM, IpeaBapUTEIbHBIE PE3YIBTATHI
M0 TOWCKY KPUTHYECKOW TOYKM IIOKa OTpPHUIATEIbHBIC.
B wactHOCTH, peMTOCKONIMYECKUI aHAIN3 [EHTPaIbHBIX
Ar + Sc-B3aumozeiicteuii pu sHeprusx 150A ['3B/c Tak-
JKe JTaJT Pe3yabTaT, JaleKui OT KpUTHICCKOH TOUKH [4].

B 2022 r. 6bu1H TIOSTyY€HBI HOBBIE JAHHBIE O POXKACHUH
E(1530)° u antu-Z(1530)° B Heynpyrux p + P-CTOIKHOBE-
Husix mpu 158 I'aB/c [5]. Onucanue ob6pasoBaHus CTpaH-
HBIX KBapKOB IIPU aJIPOH-aJIPOHHBIX B3aUMOJCHCTBUSIX H
UX MOCIIEAYIOIAs apOHU3AIMs ABIISIOTCS CIOKHBIMU 3a-

moments. Factorial moments F,(M) of the second order
for protons are defined as follows:

1M
<MZ n(ny —1)>
i1
R(M)=

1M ?
(w2

where M is the number of two-dimensional cells on the
plane (p,, p,) of proton momenta, n; is the number of pro-
tons in the ith cell, {...) is the average value on the events.

The factorial moments follow the power law depen-
dence on the momentum cell width

Fo(M) ~ (M)™2.

The theoretical expectations for ¢, are 5/6 if the sys-
tem freezes out at the QCD critical point. Some experi-
mental results about the dependence of the factorial mo-
ments of the proton multiplicity distributions on the width
of the momentum cell were published in [2]. They showed
AF,(M) = FJata(M) — Fmixed(M) for protons in the cen-
tral rapidity region for central Si+ Si collisions and the
semi-central Ar + Sc ones. A deviation from zero of these

EI

distributions was observed, which could be explained by
the power law mentioned above. However, these data
points were correlated.

The paper [3] presents the dependence of the second
factorial moment on the cell size of transverse momen-
ta for protons in the central rapidity region produced in
Ar + Sc collisions at 13A—150A GeV/c and Pb + Pb col-
lisions at 13A and 30A GeV/c using independent points.
A separate analysis has shown that the momentum reso-
lution of the detector can significantly distort the power
law form F,(M). In this regard, F,(M) was analyzed in two
ranges of momentum cell sizes, i.e., for M? from 1 to 1502
and from 1 to 322. It has turned out that no signs of in-
creasing in the power law were observed while growing
the number of cells.

Thus, preliminary results on the search for the critical
point are still negative. In particular, femtoscopic analysis
of central Ar + Sc interactions at energies of 150A GeV/c
has also given a result far from the critical point [4].

In 2022, new data were obtained on the production
of £(1530)Y and anti-Z(1530)" in inelastic p + p collisions
at 158 GeV/c [5]. Description of the production of strange
quarks in hadron—hadron interactions and their subsequent
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JadaMu Ui (PeHOMEHOJIOTHYECKUX Mojeneil. CBemHus o
POXXICHUH CTPAHHOCTEH H 0COOCHHO O JIBAX/IbI CTPAHHBIX
pe3oHaHcax B P + P-B3aMMOAEHCTBHUSX IPEIOCTABISIIOT
Ba)KHBIC BXOIHBIC TaHHBIC JIJIS 9THX MOJICIICH.

Takoke ObUIO M3YYEHO POXKACHHE KSO-MC3OHOB B He-
yhopyrux p + p-zaumopeiicTeusix mpu 158 ImB/c [6].
PesynbTaTel CpaBHUBAIOTCS ¢ MONICIBHBIMU MTPECKa3aHH-
avu (EPOS 1.99, SMASH 2.0, PHSD u UrQMD 3.4) u
oryOnuKoBaHHBIMU JaHHbIMH. Mogens EPOS 1.99 o6e-
CIICYMBACT HAWIYYIIUC MPEICKa3aHUs U DKCIICPHMCH-
TAJIbHBIX JaHHBIX. biarogapsi BBICOKOM CTaTUCTUYECKON
TOYHOCTH PE3YJIbTaThl POXKICHUS KS0 B P + p-B3aumo-
JCUCTBUAX 3HAYUTEIFHO YIy4YIIAIOT 3HAHWUS O POXKICHUU
CTPaHHOCTH B AJIEMCHTAPHBIX B3aUMOICHCTBHUIX.

Ony6muKoBaHEl HOBEIE JaHHBIE o K*(892)0 me3om-
HOMY POXICHHUIO B HEYNpyrux P + P-B3auMOICHCTBHAX
npu 40 u 80 I'sB/c [7]. AHanu3 poxIeHHWS pe3oHaHCa
K*(892)" nosponseT Jyule MOHSTH 3BOJIOLHUIO BO Bpe-
MEHH CTOJKHOBEHUH SIAPO—SPO C BBICOKOM HSHEprHeH.
A umenno, otHomenue K*(892)0 k 3apsxeHHbIM KaoHaM
HCTHONB3YeTCs U ONPEACTICHNS BPEMEHH MEXIY XHUMH-
YECKHM M TEPMUYECKUM BBIMOPayKHBAHHEM.

OTcyTCTBHE a/ICKBaTHOTO MOJEIBHOTO OMHCAHUSA
JAHHBIX AKCIIEPHIMEHTa MOTHBHPYET pPa3BUTHE TEOPETH-
YecKuX MpezackasaHuil. B wactHOCTH, rpynmoi OWAUN

OBLTH N3y4EHBI MHKIIIO3UBHBIE CTIEKTPBI THOHOB U KAOHOB,
POXIEHHBIX B CTOJIKHOBEeHUsX Be + Be, kak dyHkuun ux
IONEPEYHOro UMIyJIbCa Py B LEHTpPaIbHON obnacTu Obl-
CTPOT, pacCUMTaHHBIE B paMKax MOAN(PHINPOBAHHOTO
MOAX0/]a, OCHOBAHHOTO HAa IPEAIOIOKEHUU O IOA00NH
WHKJTIO3UBHBIX CHEKTPOB aapoHoB. CyTh Moauuka-
MM aBTOMOJIEILHOTO IOJXOJld COCTOMT BO BKJIIOYCHUH
KBapK-IIIIOOHHOW JINHAMUKHU B POXKJCHUE aJpOHOB B HY-
KJIOH-HYKJIOHHOM B3aHMOJICHCTBHU B 00JAacTH OBICTPOT
y=0. Bbuto moka3aHO YIOBIETBOPUTEIHLHOE OIMCAHUE
naaablx NAG61/SHINE nmus orHowmenmii Beixomo K/z*
n K7/n~ kak ¢yHKoun Vs B cronkHoBennsx Be + Be.
[TokazaHO CXOACTBO ATHX pacTpeeNeHnH ¢ HaOIoaeMbl-
MU U1 P + P-CTOJKHOBEHUH B IIMPOKOM JHAra3oHE Ha-
YaIbHBIX dHEPTUH [8].

B pamkax HeHTpUHHON NPOrpaMMbl BBIIOJIHEHBI
MIPEIM3HOHHBIC M3MEPEHHs MOJNHBIX cedeHud u mudde-
PCHIMANBHBIX CIIEKTPOB BBIXOJA aJPOHOB HA KOMHAX U
OZIHOKOMIIOHEHTHBIX MMIICHSIX AJs SKcrepuMeHToB T2K
u NOvA [9]. UccnenoBanust no (pusvke KOCMHUYCCKHUX
JTyded BKIIIOYAIOT B ceOsl M3MEPEHUsI CEUeHUH (parmMeH-
TaIMU aJIpOHOB, HEOOXOANMBIE JUISI KaTMOPOBKH MOJIENei
skciepuMeHnToB Pierre Auger Observatory, KASCADE-
Grande, IceTop u Telescope Array [10].

hadronization are complex problems for phenomenologi-
cal models. The data on the strangeness production, and
especially on double-strange resonances in p+p interac-
tions, provide important inputs to these models.

The experiment has also studied KSO mesons in in-
elastic p + p interactions at 158 GeV/c [6]. The results
have been compared with model predictions (EPOS 1.99,
SMASH 2.0, PHSD and UrQMD 3.4) and the published
data. The EPOS 1.99 model provides the best prediction
for experimental data. Due to the high statistical accuracy,
the results of KSO production in p+ p interactions have sig-
nificantly improved the knowledge about the strangeness
production in elementary interactions.

Data on K*(892)°-meson production in inelastic p + p
interactions at 40 and 80 GeV/c have been published [7].
The analysis of the production of the K*(892)° resonance
makes it possible to better understand the time evolution of
high energy nucleus—nucleus collisions. Namely, the ratio
K*(892)0 to charged kaons is used to determine the time
between chemical and thermal freeze-out.

The lack of an adequate model description of the ex-
perimental data motivates to develop theoretical predic-
tions. In particular, the JINR group studied the inclusive
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spectra of pions and kaons produced in Be + Be collisions
as a function of their transverse momentum p; in the cen-
tral rapidity region, calculated by using a modified ap-
proach based on the assumption of the similarity of the
hadron inclusive spectra. The point to modify the self-sim-
ilar approach is to include the quark—gluon dynamics in the
production of hadrons in the nucleon—nucleon interaction
in the rapidity region of y = 0. A satisfactory description of
the NA61/SHINE data for the K*/n* and K~/n”~ yield ratios
as a function of «/g in Be + Be collisions has been shown.
These distributions are similar to those observed for p + p
collisions in a wide range of initial energy values [8].

The neutrino programme fulfilled precision mea-
surements of the total cross sections and differential yield
spectra of hadrons on replica and single-component tar-
gets for the T2K and NOvVA experiments [9]. Research
in cosmic ray physics includes measurements of hadron
fragmentation cross sections needed to calibrate models
of Pierre Auger Observatory, KASCADE-Grande, IceTop
and Telescope Array experiments [10].

The development of the programme with heavy ions
will be focused on the study of the charm hadron produc-
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PazBuTHe mporpamMMbl C TSXKEIBIMH HOHAaMH Oyner
COCPENOTOYECHO HA N3YyYEHUH 00pa30BaHUS OYaPOBAHHBIX
aapoHOB (B 0CHOBHOM D-Me30HOB) mpH B3anMOJCHCTBUI
CBHHIIA CO CBUHIIOM, @ TaKKe HA M3MEPEHMSAX C MydKaMH
A7ep KUCIOpPOAa.

Lemnbro m3MepeHnii 00pa30BaHUs 0YapPOBAHHBIX aJpo-
HOB TIpH CTONKHOBEHHUsAX Pb + Pb sBmsgercs momydenne
TIEPBBIX JAHHBIX O CPEJHEM KOJIMYECTBE OYAPOBAHHBIX
KBapK-aHTUKBApKOBBIX Map, 0OpPa3yIOMMXCS B IOJHOM
(ha30BOM IIPOCTPAHCTBE TPHU CTOIKHOBEHHUSIX TSIKEIIBIX
noHoB. Kpome Toro, OyayT npecTaBieHbl HEPBBIE PE3yIlb-
TaThl 110 3aBUCUMOCTH SHEPTHH CTOJIKHOBEHHS U pa3Mepa
CHCTEMBI. JTO, B YaCTHOCTH, JOJDKHO CYIIECTBEHHO II0-
MOYb OTBETUTH HA BOIPOCHI: KAKOB MEXaHMU3M POXKICHUS
OTKpPBITOTO OYapOBAaHUS, KaK Hadano AEeKOH(palHMEHTa
BIIMSIET HAa POXKACHUE OTKPBITOTO OYapOBaHMS U Kak 00-
pa3oBaHUE KBApPK-TITIOOHHOW IUIa3Mbl BIMSIET Ha 00pa3o-
Banue J/y [11].

Komuter o sxcriepumentam SPS u PS (SPSC) LIEPH
PEKOMEHIOBAI yTBEPAUTH My4ykoBoe Bpems Ha SPS mms
mporpammbel NA61/SHINE, a koMuTeT 110 HCCIIeTOBaHUAM
HEPH onoOpwui 1aHHBIE peKOMEHIAIINH.

tion (mainly D mesons) in Pb + Pb interactions, as well as
on the measurements with oxygen nucleus beams.

The goal of measuring the charm hadron production
in Pb + Pb collisions is to obtain the first data on the av-
erage number of charm quark—antiquark pairs produced
in the full phase space in heavy ion collisions. Besides,
the first results on the collision energy dependence and the
system size will be presented. This should significantly
help to answer the following questions: what is the mech-
anism of the open charm production, what is the influence
of the deconfinement onset on the open charm production,
and, how does the quark—gluon plasma affect the J/y pro-
duction [11]?

The SPS and PS Experiments Committee (SPSC) at
CERN has recommended the approval of the SPS beam
time for the NA61/SHINE programme, and the CERN
Research Committee has endorsed these recommenda-
tions.
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