B JIABOPATOPUAX MHCTUTYTA

A. A. 3aiiyes, 11. H. 3apyoun

AT THE LABORATORIES OF JINR

O0sryyeHue siIepHoil IMYJIbLCHHA
U TBEPAOTEJIbHBIX TPEKOBBIX JeTeKTOpoB HA NICA

Okcniepumentr BECQUEREL  (http://becquerel.jinr.
ru/) ommpaeTcss HA YHHUKAJIBHBIE BO3MOXKHOCTH sIIEp-
HOU sMynbcuu (S1D) B m3yueHHH aHcamONed O-4acTHII,
oOpasyromuxcst BO (pparMeHTalMM  pEeNSITHBUCTCKUX
anep. B ¢oxyce — MOWCK 0-4aCTHYHOTO KOHJEHCAara
Boze—Ditamrerina («BEC). B cBsi3u ¢ 3TuM u3ydaercs
¢parmentanus simep Kr B cmosx 1D, oOmydaBmmxcs B
GSI (Hapmmranr, I'epmManust) mpu HavalbHOW SHEPTUH
950 M»aB/aykinoH. OfgHaKko e¢ HEBBICOKOE 3HAYCHHUE OC-
JIOXKHICT HACHTU(UKAIMIO KOHEYHBIX COCTOSHHH METO-
JOM I/IHBapI/IaHTHOfI MacCChI BCJICACTBUEC TOPMOKECHUA AOCP
¥ 0COOCHHOCTEH X B3aUMOJICHCTBHIA 10 HadalIa MPeIeib-
HOHM ¢parmeHtanuu. [[puMEHHTH OTpabOTaHHBIE IMOIXO-
Jbl TI03BOJISIET OOydeHHe S1D TsDKENbIMH sipaMHu TpH
SHEepruru Heckolbko [3B/HykinoH. Takylo BO3MOXKHOCTH
OTKpBUIO yckopeHue sigep '2#Xe no smeprum 3,8 I'>B/
HYKJIOH B 3UIMHEM ceaHce pabOoThl YCKOPUTEIBHOTO KOM-
mwiekca NICA-mykmorpoH. O6mydeHrne TPOBOAMIOCH B

«CTapomM» W3MEpHUTEILHOM IaBHJIbOHE Ha TOPU3OHTAIIb-
HOM YYaCTKE BBIBEACHHOTO ITyYKa W B 3[JAHUH BBIBEICH-
HbIX ImyukoB Ne 205 3a ycranoskoit BM@N. B nocnennem
clydae IyJ0K ITPOBOJIMIICS B MArHUTOONTHYECKOM KaHaje
110 HOHOIPOBOAY JIHHOI 0ko0 70 M, 9TO HEOOXOANMO B
cirydae TsokenbIx sep. Cronku 519 (IocTaTtouHO 1EeHHOTo
Marepuasna) oOIyJaauch COIIACHO OPUEHTHPOBOYHON MH-
¢dhopmanuu ot 1 10 25 HUKITOB.

OnperenieHne NHTEHCUBHOCTH, TTOJIOKEHHS M TIPO(DH-
TS Ty9Ka TPECTaBIsAeT cO00H HeOpANHAPHYIO MPOOIEMY
IpU MOHU3AIMHU saep, B 2500 pa3 npesslimiaronieil HoHu-
3aIuIo MpoTOHOB. [ ee perieHus npu oOIydeHHWH Ha
BM@N 0651110 TPEIIOKEHO UCTIONIB30BATh IUTACTHHY TBEP-
JorensHOro TpekoBoro perekropa CR-39 (TTTH). TTT/
TTO3BOJISIOT OTPEEIINTh TOUHBIE TAPaMETPHI TIOTOKA AIEp
B SID, r1e paBHOMEPHOCTH CJIEAOB KPUTHYECKH Ba)kKHA.
OOmyueHHBIE CIIOH OBUIN MTPOSIBICHB B XUMHYECKOH IpyI-
e JI®OBD, a TTT/l o6padorans B JIAAP. Ha makpogoro-
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Exposure of Nuclear Track Emulsion and
Solid-State Track Detectors at NICA

The BECQUEREL experiment (http://becquerel.jinr.
ru/) relies on the unique possibilities of nuclear track emul-
sion (NTE) in studying ensembles of ¢ particles formed in
the fragmentation of relativistic nuclei. The focus is on the
search for a particle Bose—Einstein condensate (aBEC).
In this regard, we study the fragmentation of Kr nuclei in
NTE layers exposed at the GSI (Darmstadt, Germany) at an
initial energy of 950 MeV/nucleon. However, its low value
complicates the identification of final states by the method
of invariant mass due to the deceleration of nuclei and the
features of their interactions before the onset of limiting
fragmentation. Well-established approaches can be applied
by NTE exposing to heavy nuclei at several GeV/nucle-
on. This possibility was opened up by the acceleration of
124Xe nuclei to 3.8 GeV/nucleon during the winter run of

EI

the NICA—Nuclotron accelerator complex. Exposures were
carried out in the “old” measurement pavilion on the hor-
izontal section of the extracted beam and in the extracted
beam building No. 205 behind the BM@N facility. In the
latter case, the beam was transferred in the magneto-opti-
cal channel along an ion guide about 70 m long, which is
necessary in the case of heavy nuclei. Exposure of NTE
stacks (rather valuable material) was carried out according
to approximate information from 1 to 25 cycles.
Determining the intensity, position, and profile of the
beam is an extraordinary problem when the ionization of
nuclei is 2500 times greater than the ionization of protons.
To solve this problem during the BM@N exposure, it was
proposed to use a plate of a CR-39 solid-state track detec-
tor (SSTD). SSTD allow determining the exact parameters
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Puc. 1. Maxpodotorpadus npu 40-kpaTHoM
YBEJINYEHNH SAEPHON IMYNIbCHHU, 00TyUeHHOM
OJIHMM LIMKJIOM sJI€p KCEHOHA; B I10J1€ 3pEHUS J1BE
3BE3IbI

Fig. 1. Macrophotograph at 40x magnification
of nuclear track emulsion exposed to a single cycle
of xenon nuclei; two stars are in the field of view

o's . = Puc.2. Maxkpodororpadus npu 40-kpaTHOM
= ° . T L] S e Tile 1o .o yBennuennu aerekropa CR-39, obmyuenHoro
e® o - e . » PEIATUBUCTCKUMU AAPAMU KCEHOHA;
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. . AL L Fig.2. Macrophotograph at 40x magnification
L 4 .. .
. ° s - . e of CR-39 detector exposed to relativistic xenon
. . .' & e nuclei; craters detected by the program are
. . - e« | highlighted in red

Puc.3. Ilpoduns my4xa saep KCeHOHA
B MeCTe 00JTy4YeHHUS CTOMOK s1ACPHON
IMYIBCHH 3a yCTaHOBKOH BM@N, | Counts. mm—2
BOCCTAHOBJIEHHBIH B neTekTope CR-39 26000
15000
Fig.3. Profile of xenon nuclear beam at 10000
site of exposure of nuclear emulsion stacks 5000
behind the BM@N facility reconstructed in
CR-39 detector
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Puc.4. Makpodotorpaduu nerekropa CR-39, obnydentoro

spaMy KCeHOHA npH dHepruu 3,2 MaB/HYKIIOH Ha CTaHIUH
coun

Fig.4. Macrophotographs of CR-39 detector exposed to xenon
nuclei at 3.2 MeV/nucleon at the SOCHI station




rpa¢pun mukpockorma Olympus BX63
npu 40-KpaTHOM YBENWYCHHH pa3iu-
YUMBI BXOASIINE CIEIbI SAep KCEHOHa
n oOpa3oBaBmmecs 3Be3nbl (puc. 1).
[TporpaMMbl MHKPOCKOTIA TTO3BOJISTIOT
MIPOBECTH TPAMON CYET MPOXOXKICHUS
saep B TTT/L u onpenenuts napameTpsl
myuyka (puc.2 u 3). B obmyuenun CR-
39 u maiimapa OT WH)KEKTOpa Ha CTaH-
mun COYM 6pita mpoBepeHa OTHOPO-
HOCTb ITy4Ka NOHOB KCEHOHA C SHEpTrHei
3,2 MaB/uaykion (puc.4), BaxHas npu
TECTUPOBAHUM IIEKTPOHHBIX KOMIIO-
HEHTOB KOCMHYECKOTO HpPHUMEHEHUSI.
Taknm 06pa3oM, KOMITBIOTEPU30BaHHAS
MHUKpPOCKOITUSI OTKPBIBAET TEPCIICKTH-
By TIPUMEHEHUS SICPHBIX TPEKOBBIX
METOJWK B YCJOBHSIX, IJ€ OKa3bIBa-
eTcs 3aTPyAHUTENbHBIM PUMEHEHNE
9MEKTPOHHBIX METOJIOB.

of the flow of nuclei in NTE where the
track uniformity is critical. The exposed
layers were developed in the VBLHEP
chemical group, and SSTD were pro-
cessed at FLNR. In a macrophotograph
of an Olympus BX63 microscope at 40x
magnification, incoming tracks of xe-
non nuclei and formed stars are distin-
guishable (Fig. 1). The programs of the
microscope make it possible to directly
count the passage of nuclei in SSTD and
determine the beam parameters (Figs.2
and 3). In exposing CR-39 and Mylar
from the injector at the SOCHI station,
the homogeneity of xenon ion beam of
3.2 MeV/nucleon was checked (Fig.4),
which is important when testing elec-
tronic components for space applica-
tions. Thus, computerized microscopy
opens up the prospect of using nuclear
track techniques in conditions where the
use of electronic methods is difficult.
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