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The Study of
Flementary Particles
by the Photographic Method

In account of
The Principal Techniques and Discoveries
illustrated by

in Atlas of Photomicrographs
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In spite of the fact that half a century passed since the NTE development it retains
the status of an universal and inexpensive detector. With an unsurpassed spatial resolution
(about 0.5 pm) NTE of the BR-2 type provides a complete observation of tracks starting
from fission fragments and down to relativistic particles. NTE deserve a further use in
fundamental and applied research in state-of-art accelerators and reactors, as well as with
sources of radioactivity, including natural ones. Application of NTE is especially justified
in those pioneering experiments in which nuclear particle tracks can not be reconstructed
with the help of electronic detectors. ' PERGAMON PRESS
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High resolution emulsion
(Nano Imaging Tracker:NIT}

Principle for Detection of WIMPs
with NIT
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NCCJIIEJOBAHHMSA YACTHLL
KOCMHWYECKOI'O U3JIYUEHH A HA UC3
HTEPKOCMOC-6»

JI. A. BEJIEIIIHNH,
P. A. HBIMMHK,
H. JI. PAIIOIIOPT,
A. ®. TUTEHKOB

Y UCTIOJIb30BaHU KOCMHAYECKOTO IIPOCTPAHCTBA B MUPHBIX IenaX 7 anpend 1972 1. B
CCCP ObL1 BBIBEJIEH Ha OKOJIO03€MHYK) OPOHUTY HCKYCCTBEHHBIM CIIYTHHK 3€MJIHA
«HTEpKOCMOC-0». DTOT KCIEPUMEHT, IOATOTOBICHHBIM YUYEHBIMH IIECTH CTpaH —
Benrpun, Mouromuu, llombimu, Pymbeiamn, YexociaoBakum u CoBerckoro (Corosa,—
CTaBHJI 3a/I1a4€¥ BBISICHEHUE TIPUPO/IBI YACTUI] KOCMHUYECKOT 0 H3IIYUEHHS U UCCIIeJOBaHUE
i{laglajmel}gﬁrm; MX B3aMMOJCHUCTBUA C BEIIECTBOM B 00JacTH BBICOKMX HHEPrUH
— 96).

I I O IIpOoIr'paMMEC COTPYAHHTICCTBA COIHAITHCTHICCKHX CTPAH B oOnacTu HCC/ICOOBAHHA
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ALDEPHAA ®PH3HHA
JOURNAL OF NUCLEAR PHYSICS
1. 28, sbin. 2(8), 1978

N3VYEHUE XAPAKRTEPHCTHR B3AUMOJIENCTBHUA HAEP
NMEPBUYHBLIX KOCMIYECKUX JIYUIEN BBICOKON 9HEPI'HI
ATOMHBIMHA SJIPAMH ®OTOIMYJIbCHI HA NCKYCCTBEHHOM
CIOYTHHUKE 3EMJINA «AHTEPKOCMOC-6»

A. MOMOIN
OHOH BEHTIEPCROH ARATEM HH HAVE

C. CYTAP, B. YAJTIPAA

HHCTHTYT PH3IHEH H TEXHH RH MOHI'OJB( RO ARATEMHH HAYV K

10. B. BACHHA, C. A, BPHKKEP, H. JL IPATOPOB, JI. . TPHT'OPLEBA,
M. A. KOHJIPATBEBA, JI. I'. MUIIEHKO, P. A. HBIMMHK, JI, II. HATTAHA,
A. B. HOJATYPCRAA, JI. M. [MONEPEKOBA, H. JI. PATIOIIOPT, H. A. CABEHRO,
B. K. COKOJIOB, B. A. COBHHAKOB, . A. TPETHAKOBA, JI. 0. YAKOBA,
B. f1. ITIECTOLIEPOB, /K. M, IIOIIEHBEPT

HHHSI® MOCKEOBCREOTO Iroc¥y IAPCTBEHHOI'O YVHHBEPCHTETA

B. BAIIKAH, JI. HEAYY, M. XAUIYR, T. BHIIIEKHA
HHOTHTYT ATOMHOH ®PH3HRH PV ME] HCEOH ARATEMHH HAYV K

10. IYBAHCKNA, JI. IOCT

PHEMEHTAJBHOH ®PH3AKH CJI0BAIL KOH

HHCTHTYT 39KECIIE
ARATEMHH HAVE

(IToemynuaa 6 pedanyuio 18 oxmadpn 1977 2.)

JaHEbIe 0 XaPAKTePHCTHKAX B3AHMOJIEHCTBHA NPO
1ep ¢ ATOMHBIMH AApaMu (oTOdMYIBCHH IPH cpefnen sHep-
pKCIIEPHMEHTAJLHBIC JAHHBIE YKA3HIBAOT HA yMCHL-
Te HA ONHH B3aHMOAEHCTBYIOIMHH HYKJIOH HEpP-
BHYHOT0 AApPA ¢ POCTOM ATOMHOIO BeCa HEPBHTHBIX siep. BeisABieH KIace paamMo(eHCTBHH
siTep, KOTOpEIE He CBOAATCA K CYNePIO3HINE HEe3aBHCHMO B3ANMONEMCTBYIOMHAX HYKIOHOB.

[IpuBeeHBl dKCHEPHMEHTAIbHEIE
“TOHOB, C(-4ACTHI] H TAKEIBIX 7
rap dactEn ~7 Toes. IloaydeHHBIE
MIeHNe 9Mcja POosIaeMBIX YacTHI B pacwue




However, the production of NTE pellicles which lasted in Moscow for four decades
was ended more than ten years ago. The interest in a further application stimulated its
reproduction in the MICRON workshop that is part of the company “Slavich” (Pereslavl
Zalessky, Russia). At present NTE samples are produced by layers of thickness of S0 to 200
pm on glass substrates. Supportless pellicles of thickmess of the order of 500 pm are
expected to be available soon. Verification of novel NTE in exposures to relativistic
particles confirmed that it is similar to the BR-2 one.

Competitiveness of NTE in measurements of short a-particle and heavy ion tracks
on most precise optical microscope KSM with a 90x objective is demonstrated in series of
low energy applications. When measuring decays of "He nuclei implanted in NTE the
possibilities of a-spectrometry were verified and the effect of the He atom drift was
established. Correlation of a-particle triples were studied in disintegrations of carbon
nuclei of NTE composition by 14.1 MeV neutrons. The angular correlations of "Li and *He
nuclei produced in disintegrations of boron nuclei by thermal neutrons were studied in
boron enriched NTE. In this series of exposures the angular resolution of NTE was
confirmed to be perfect by expected physical effects which are manifested in the
distributions of the opening angles distributions of the products of the studied reactions.
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NTE is exposed to ions "Kr'™' and “Xe™

accelerated to energy of about 1.24 MeV at the
cyclotron IC-100 of the Flerov Laboratory of
Nuclear Reactions, JINR. Since energy of these
ions is small the exposure of NTE is performed
without a light protective paper. Therefore,
fixing of the NTE plates in the irradiation
chamber was performed at lighting which is
ordinary for a photographic laboratory. For §
seconds of exposure the track density amounted
to about 10° - 10° cm™.
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Flerov Laboratory
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Fig. 5. Stages of computer analysis: (a) initial close-up, (b) finding of track images, (c¢) description of them as ellipses and (d) ion range distribution
in computer (solid line) and manual (dashed line) analysis.
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Fig. 2. Distributions of ranges of ions %¢Kr, 1**Xe, *Kr and in decays Cf — 3 fragments and Cf — 2 fragments + long-range a.
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Takum oOpazom, B BeceHHeMm ceance 2012 roga moJyueH BAKHBIIH
pe3yabTarT — YyCKOpeHHbIe A0 nojnoii jneprun 300 I'hB uonsl yriepoaa
BbIBEJICHBI M3 yckopureiasi Y-70, mpoaeMOHCTPHPOBAHBI BO3MOKHOCTH
Kanaja Ne22 B KauecTBe cenmaparopa (pparmeHTos.

[Tony4eHHsBIil B 3TOM ceaHce OnbIT PadOThI C BHICOKO3HEPTUYHBIMH My4YKaMH
HOHOB YIrJCPOJAa M TMPOAYKTAMH HX (DparMEHTALMH TO3BOIACT YBEPCHHO

Puc. 90 AMmmumtyanslii - cnekrp ¢ Puc. 10: AMIIHTY B CHEKTP co IJIAHUPOBATE HaJTBHeI\;IHIHe IKCIECPUMEHTEI B Oﬁ'ﬂaCTH peﬂHTHBHCTCKOﬁ HilepHOf/'I
ajpoHHOre  Kadopumerpa.  Ilena CHMHTHLIANHOHHOTO cuéTunka 3. OcHoBHOl . o

Kahana 3.2 kanan/THB, neenecran B CHIHAII cOOTBETCTBYET 3apany Z = 3. Curnans (IJH3HK" Ha prT[HCI/IHJCM B pOCCHH YCKOPHTCHBHOM KOMITIICKCC y'7() rH]—l
250-m Kanane. ¢ MeHbIIell aMIIHTY/I0i CBA3ANBI ¢ pa3BaloM HDOBH

Alpa Lis BCHICCTRE IICPEll CUCTHHEOM.
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Correlation of a-particle triples in disintegrations
of carbon nuclei by 14.1 MeV neutrons
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Figure 3. Example of disintegration of boron nucleus by thermal neutron to the Li and He g,
(a) and steps of image recognition via the ImageJ program (a-c). Distribution of mean range of

Li (solid line) and He (dotted line) (d).
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Animals flew first, paving the way for man. Chimpanzees were physiologically manlike and
easily trained. The Air Force’s Aeromedical Field Laboratory provided them.



