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Basic Principles
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OCHOBHbIe JOCTOUHCTBA

m VlgeHTndmukauma no afeMeHTHOMY COCTaBy BellecTBa
m "OTneyvaTkn nanbLUeB” - CNEKTPbl y-KBAHTOB
Ey =1-10 MeV.
m VIHdopmaumna o BpeMeHun nporseTa gaer:
3D nokanuaaumio CKpbITOro oobekTta
YBenuniunsaeT oTHoweHne CurHan/lWym (200 pa3s)
Tomorpadumst aneMeHTHOro coctaBa obbekTa JOCMOTpa

m HenTpoHbl 14 M3aB nmetloT 00MbLUYH NPOHUKAKOLWYHO
CMNOCODOHOCTb

m VgeHTudukauusa npoucxogmt 6e3 yyacTusa onepatopa
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Time distribution

V, =5 cm/ns
(E,;=14.1 MeV)
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Qe’zaﬁz’z!y 0f hidden substance detection

E (2C) = 443 MeV, E,(*N)=5.1MeV, E (10)=6.13 MeV

= 12¢
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Energy, MeV

¢== melamine (C,HN,)
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Energy, MeV Energy, MeV

Signal/background ratio is better than 200

Pohang, 24-25.06.10 M.G.Sapozhnikov




HenTpoOHHLIN reHepaTop

BHUNA vim. H.J1. [lyxoBa
YHuKanbHasa paspaboTka
|I=3.108 ¢t

Macca — 8 kr

JInHenHbIN pasmep — 300 mm

Anbda-geTektop Ha 64
KaHana
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Anbda-getekTop Ha 64 kaHana
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64 ny4yka mMevyeHbIX HEUTPOHOB
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ABTOMaTUn4yeckKas
noeHtTndpukauma 30 BB

m THT, TpuHuTpOBEH30MN, Na3uH,
rekcoHnTpocTunboeH, NBB-5A, TC,
[ATDB, rekcoreH, okdon, okgpon-3.5, Tl -
50, A-IX-3T, '11-24, nonponunHuTpar,
okdpen-20, OJ1A-8T, cencmoH, J111-70,
neHtonut, MNBB-85, T A-16, TM, Tokad,

TETpWUI, cenuTpa, aMMOHUT, aMMOHUT-19,
[MBB-7, TOH, TA-23.
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ABTOMaTn4yeckasa naeHtudpmnkauums
HAapPKOTUYECKUX U CUNbHOAEUCTBYHOLLUX

AO0OBUTbLIX BeLllecCTB

m [ epOVH, KOKaunH, raliuil, conyTaH,
OKCUOYyTUpaT HaTpuUs

m XropaueTtodeHorn

m B naccnBHOM pexnme — oeTeKkTop
pagnoaKTUBHbIX BellecTB

MockBa, 20.08.10 M.I.CanoxHuKkoB 13
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JIlnHeunka getektopos [1BUH

m [lepeHOCHON OeTeKTop.
m CTauMoHapHbIN OEeTEKTOP.

m [leTekTop Ang 4oCcMoTpa 3aMUHUPOBAHHbIX
aBTOMOOUNEN.

m [lopTtan gns gocMmoTpa KpynHorabapuTHbIX
rpy30B.

CepunHoe npousBoactBo - OO0 «HenTPOHHbLIE TEXHONMOrNUUY.
« OAO «POCHAHO»

* O6beANHEHHbIN MHCTUTYT AAEPHbIX uccregoBaHuu, [lyoHa

*« 000 «[1BuH», ly6Ha

Q OTKpbiTOE aKLMOHEPHOE 06LLECTBO

—y
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CTaunoHapHbIN OeTeKTop

m /I[HTeHcuBHOCTL HI
—1-108 ¢t

® Y1cno meyeHbix
ny4ykoB — 64

m Yncno y-O0eTekTopos
— 2 WT.

Pesynsratbl paboThbl -
Physics of Elementary
Particles and Atomic Nuclel,
Letters. 2008. v.5, p. 743.
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"
HeTeKTop ANA AoOCMOTpa
3aMUHUPOBAaHHbLIX aBTOMOOUNen

= /IHTeHcuBHOCTb HI
N - 1.108ct
fm Yycno meyeHbix
ny4ykoB — 64

'm Hucno y-AeTekTopos
— 0 Wr.
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Cuctema gocmoTpa
KpynHoradbapuTHbIX rpy30B

MopTan

3000x4000

KoHTeinHep
2640x2400x2120







NMpoaykuusa npoekTa
Cuctema ana pocmMmoTpa KpynHorabapuTHbIX rpy3oB

TMpodykm + CucTtema ans gocMoTpa KpynHorabapuTHbix rpy3oB (OBuH-4)

+  O®epepanbHasa Cnyxba besonacHoctn (PCE PO)
Knuenmb: +  ®epepanbHasa TamoxeHHasa Cnyx6a (PTC PP)
*  OepeparnbHas cnyxba Poccunckon ®egepauum no KOHTPOIO 3a
o6opoTom HapkoTukoB (PCKH P®)

[BuH-4 Rapiscan VEDS wé:b;/EDS GE, Gantry

MpombliluneHHble 1 6oeBblie BB,

HNdeHmuuyupyembix O0MbLWMHCTBO BUAOB camofernbHbix BB,

mMacca

mebic.)
Q POCHAHO 20

30 4

sewecms | | HapKOTMKK knacca A (rmgpoxnopuabl

| | repouHa n KokamHa)
| 1000 | 2200 ~115 (6e3 3awuThl)
BepossimHocmb I 98% I 5 kr Ha paccTosiHum 0,3 M, 200 Kr Ha 93%
udeHmucgpukauyuu BB | | pacctosHum 1,2 m) — 90%
Bpems obHapyKeHUs 10 MuH 25-200 mm/c B pexxume nepemMeLleHus, 2 10 MuH

| | MWH. — B HENOABWXHOM peXxume
MuHumarnsHo | |
udeHmuguuupyemas | 25 Kr | 200 kr 75 kr
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[lepeHOCHOU OeTeKTop

m /IHTeHcmuBHOCTL HI
—5.107 ¢

m Yncno meyeHbix
ny4koB — 9 (64)

m Yucno y-

oeTekTopoB — 1 WT

m [abapuThbl -
740x510x410 mm

m Bec — 34 (40) kr

m Bpema gocmoTtpa —
1-10 MuH >




I'IepeHOCHou p,eTeKTop

m YCTaHOBJ1EH Ha 21
Bok3ane CeBepo-
KaBka3ckou X[

m 28 CUCTEM
nocTtaBJieHO
MocKOBCKOMY,
[TeTepOyprckomy u
HoBocubupckomy
METPOnonmnTeHam

Bcero BbinyLeHo 62
komnrekca ABNH-1

22




2500

2000

1500

1000

500

1

STTTT
=]

111 I 111 1 I 11 18 | 1111 1
2000 3000 4000 5000

1
6000

7000



[1bIHA ¢ OEH3NHOM
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M.G.Sapozhnikov 25 Skukuza, 3-5.02.07



KocT™u B cTEeHKaXx

OrneMeHTHbIVN COCTaB:

eBopa (O) 50%
eOpraHuka (C) 28%
eHeopraHuka

o(~80% Ca) 2204

26



" N

Koct™n

Entrie
Mean
RMS

5000 6000 7000
Energy, k

1000 2000 3000 40

(0]0)

27



Koctyn n kmpnuu

Koctu (YepHsit) n kmpnuy
(kpacHbIU)

Bricks (red), fresh bones (black)
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hist1
Entries 20366
%) = Mean 3926
= - RMS 1536
35001 Underflow  94.74
o - Overflow 316.1
- Integral  1.996e+04
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JdHepreTmyeckKkme cneKTpsl B
Pa3HbIX MEYEeHbIX NVYKaXxX
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OOny4yeHune ArHAT

Asia Pacific J Clin Nutr (1995) 4. 187-189

Whole body measurement of C, N and O using 14 MeV neutrons
and the associated particle time-of-flight technique

S. Mitral, J. E. Wolff!, R. Garrett? and C. W. Peters?

Growth Physiology Group, AgResearch, Ruakura, Hamilton, New Zealand;

Department of Physics, University of Auckland, Auckland, New Zealand,;

Nuclear Diagnostic Systems Inc., Springfield, VA, USA.

Our aim has been to construct a portable prototype instrument for measuring the
whole body composition in vivo of growing lambs in terms of fat. protein and
water by determining the mass of carbon, nitrogen and oxygen present. A small
and compact sealed tube neutron generator which has the capability of
exploiting the associated particle time-of-flight technique has been used for
prompt gamma 14 MeV neutron activation analysis of C, N and O.

The radiation dose delivered would be ~0.03 mSv.
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BbiBOAbI

m [leTeKkTOopbl B3pbIBYATKU MO METOAY MeYEHbIX
HENTPOHOB MOryT 0bHapyxuTb bonee 30
pa3nn4yHbiX BB B 00bekTax BNNoTb 40 MOPCKUX
KOHTENHEPOB.

m 62 nepeHocHbIX agetektopa ABWH-1 nocTtaBneHbl B
MEeTpPO N Ha BOK3anbl Poccuun.

m [lononHutenbHaa nHgpopmauusa: http://ntech.jinr.ru

Delhi, 26-28.03.12 M.G.Sapozhnikov 32



