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TERAHERS SUALARI VASITOSI iILO PARTLAYICI MADDOLORIN
ASKARLANMASINA BARYER MATERIALLARININ TOSIRI

Vazirova T.N.

Milli Aviasiya Akademiyast

Moaqalada kagiz, poliester va pambiq kimi baryer materiallarmin plastik partlayici
maddalorin terahers diapazonda spektral pikina tasiri arasdirilib. Miiayyan edilib ki, RDX iiciin
0.82 THs, PETN iigiin 1.95 THs va HMX iiciin 1.78 THs tezliklorinda spektral piklorin tayin
edilmasina gostorilon materiallar manea tératmir.

Terahers gsiialarimin generasiya va detektorlanma prosesinds GaSe va InSe kristal-
larimin istifadasi vo bu kristallar asasinda aviasiya tohliikasizliyi masalalaori iigiin tatbiq oluna
bilon terahers spektrometrinin yaradilmasi1 miimkiinliiyii géstorilib.

Agar sozlar: terahers siialanma, partlayici maddalor, aviasiya tohliikasizliyi, spek-
troskopiya, RDX, TNT, PETN, masafadan askarlama.

Giris.

Hal-hazirda aviasiya tohliikasizliyi masalolorinin tomin edilmasi iigiin terahers spektros-
kopiyasi va vizualizasiyasi ilo bagli texnologiyalara maraq artmaqdadir.

Bu maragi sortlondiron ii¢ asas sobob asagidakilardir:

- Terahers siialar gizlodilmis silahlar1 askar edo bilir, belo ki, bir ¢ox qgeyri-metal, geyri-
polyar materiallar terahers siialar iiclin soffafdir;

- Partlayic1 madds vo narkotik kimi tohliikali yiiklor spektrin terahers oblastinda xarakterik
spektro malikdir ki, bu da onlarin identifikasiyasinda istifads oluna bilar;

- Terahers stialar insan saglamligina tohliiko torotmir vo aviasiya tohliikasizliyinin tomin
edilmosindas istifads oluna bilor.

Moqalads partlayict maddoslorin vo narkotiklorin mosafodon agkarlanmasinin asas prinsiplori
nozordon kegirilmisdir. Plastik partlayicilar, “giibro bombalar1”, kimyovi va bioloji zohorloyici
maddolor miihaziro vo terrorizm silahia cevrilir, narkotik maddslorin ganunsuz dovriyyasi iso
sistem tohliikko kimi inkisaf etmokdadir. Bununla olagadar olaraq, gostorilon tohliikslorin tez
askarlanmasi vo aradan qaldirilmasi tigiin effektiv vasitolor tolob olunur.

Gizli tohliikolorin askarlanmasi {igiin istifads oluna bilocok miiasir metodlardan biri terahers
diapazonunun elektromaqnit dalgalarindan istifadodir. Terahers spektroskopiya metodlar1 gizlo-
dilmis maddoslorin 0.5-10 THs diapazonda oksolunma vo buraxma spektrlorinin identifikasiyasi
vasitasi ilo onlarin agkarlanmasina imkan verir. Bir ¢ox partlayict maddslor (mos. C-4 (plastik
partlayic1), HMX (High Melting eXplosive-octogen), RDX (Research Department eXplosive-
cyclonite - C3HeN¢Og) vo TNT (trinitroluene - trinitrotoluol - CH3CsH2(NO2)3) vo narkotik vasi-
tolor (mos. methamphetamine - metamfetamin - C¢HsCH>CH(CH3)NH(CH3) terahers spektrindo
geyim, sikko vo insan dorisi kimi digor materiallardan forqlonon xarakterik xiisusiyyotloro malik-
dirlor. Terahers spektroskopiyanin istifadosi ilo hatta plastik vo kagiz baglamada, geyimin altinda,
baqajda vo digor kegirici olmayan (qeyri-metal) materiallar vasitosi ilo gizlodilmis partlayic
maddolori vo narkotiklori agkarlamaq miimkiindiir.

Molum oksetma terahers spektrlorini kalibrlayici spektrlorlo miiqayise etmoklo partlayici
maddolorin vo ya narkotiklorin movcudlugunu identifikasiya etmok vo onlar1 digor obyektlordon
ayirmagq olar.
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[1] isindo asas partlayic1 maddslorin udma spektrlori verilmisdir. Sakil 15 - don goriindiiyti
kimi her bir partlayict madds terahers spektral diapazonda 6zlinomoxsus spektral udulma xotlorino

malikdir.
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Saokil 1. a) — partlayict maddslorin agkarlanma spektral oblasti;
b) — asas partlayict maddolarin terahers udulma spektri

Real sortlor daxilindo partlayict maddslor baglamada, geyimin altinda vo s. gizladilo bilor.
Tohliikoli maddslorin gizlodilmasi {igiin istifado edilon baryer materiallar1 da 6zlinomoxsus terahers
buraxma spektrino malik olurlar.

Mosolon, baryer materiali terahers stialarini udaraq, onun “gdre” bildiyi materialin
maksimal qalinligini mohdudlagdira bilor. Homg¢inin baryer material analoji udulma piklori
nlimayis etdirorok partlayict maddeslorin vo ya narkotiklorin spektral xarakteristikalarini
“maskalaya” bilor.

Terahers stialanma oblastinda spektral informasiyanin emali zamani baryer materiallarinin
omolo gotirdiyi meyletmolori nozors almaq lazimdir. Baglama iigilin istifado olunan materiallarin
movcudlugunun RDX, PETN vo HMX niimunslorinin spektral pikino tosirini miioyyon etmok ii¢lin
niimunalor miixtolif udulma omsalina malik ili¢ baryer materiali: kagiz, poliester vo pambiqla

ortiilmiisdir (sokil 2).
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Sakil 2. Niimunslarin udulma spektrlari: @) RDX, b) PETN, ¢) HMX [2]

Olgmo noticolorinin miiqayisali analizi gdstorir ki, baryer materiallarmin méveudlugu 1 — 2
THs diapazonunda gizladilmis partlayici maddolorin askarlanmasina manes torotmir. RDX ii¢ilin
0.82 THs, PETN f{i¢iin 1.95 THs vo HMX iiclin 1.78 THs tezliklorinds spektral piklor baryer
materiallar1 ilo udulmur.

Maosafadon THs askarlama sistemi kicik mosafade (3 - 100m) atmosferdon siialarin yayil-
masini tomin etmoalidir. Sakil 3 - don goriindiiyii kimi miioyyan tezliklords terahers slialar1 atmosfer
torofindon udulur. Signalin 6tiirma zolaqlarinda terahers udulmasi tezlikden asilidir va tipik qiymati
0,8 THs tezlikdo 50 dB/km toskil edir. Masafodon zondlayici sistem bu 6tiirmo zolaqlarina saz-
lanmalidir ki, terahers siialarinin atmosferlo uducu itkilorini minimallagdirmaq miimkiin olsun.
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Sokil 3. Terahers tezlik diapazonunda atmosferin buraxma zolaqlar (seffafliq pancarslari)

Sakil 4 - do partlayict maddslorin mosafodon agkarlanmasi ti¢ilin terahers sistemi verilmisdir.
Bu sistemin is prinsipi asagidaki kimidir: is1qboliicti 16vha vasitasi ilo lazer siias1 boliiniir vo bu
siialardan biri (zondlayic1) fotokecirici antenaya diisorok terahers siialarini generasiya edir, digori
(nlimunavi) iso obyektdon oks olunan terahers siialarini detekto etmok iigiin istifado olunur.

Todqgiqatlarimiz zamani1 GaSe vo InSe kristallarinda terahers impuls alinmisdir. Aparilmis
tocriibi noticolor gdstorir ki, inSe kristallar1 terahers dalgalarinin generasiyasi vo detekto olunmasi
iiclin yaxs1 material hesab olunan GaSe kimi genis spektral diapazonda terahers siialari ii¢lin yaxst
generasiya manboyidir. InSe kristallarinin hassaslig 6lgmalorin biitiin spektral diapazonunda GaSe
kristallarinin haessasligindan geri qalmir [3]. Homginin, qeyd etmok lazimdir ki, kristalin optik
oxuna miixtolif bucaq altinda diison terahers dalgalarinin 6lgmolori gostordi ki, hor iki kristal (GaSe
vo InSe) bu oblastda maksimum haossasliq nlimayis etdirir. Bu iso gostorilon kristallarin terahers
stialar1 detektoru kimi istifadosinin miimkiinliiyilinii toyin etmoays imkan verir.
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Sokil 4. Partlayict maddaloar iiclin mosafodan agkarlama terahers sistemi (stand-of)

Notica. Yuxarida geyd olunanlardan belo nsticoye golmok olar ki, terahers siialanma

gizlodilmis tohliikoli maddslorin agkarlanmasi tigiin kifayot godor iistiin xiisusiyyatlora malikdir vo
aviasiya tohliikesizliyinin tomini {igiin, yoni gizladilmis partlayict maddslerin vo ya narkotiklorin
askarlanmasi ti¢lin GaSe vo InSe kristallarinin asasinda spektrometr yaratmaq miimkiindiir.
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BJIHAHHUE BAPBEPHBIX MATEPHAJ/IOB HA OBHAPYKEHHUE B3PbIBUYATBIX
BEII[ECTB C ITOMOILbIO TEPATEPOBBIX IYYEH
Beszuposa T.H.
Hayuonanvnas Axademusn Asuayuu

B cmamuve uccnedyemces enusinue bapvepHvlx Mamepuanios, maKux Kax bymaea, noauscmep u
XJIONOK, HA CHEeKmMpalbHble NUKU 6 Mmepazepyosom Ouanaszone niaCmu4yeckux 63pbleuamblx
seujecms, u 0OHAPYIHCEHO, UMO YKA3AHHbLE MAMEPUATbL He Meulaom OnpeoesieHu0 CNeKmpaibHblX
nukoe npu 0,82 THs ona RDX, 1,95 THs ona PENT, u 1,78 THs ona HMX. B cmamwe maxoice
nokaszauo ucnoavzosarnue kpucmannos GaSe u InSe ons eenepayuu u pecucmpayuu mepazepyo8oco
UBTIYYEHUS, A MAKIHCe BO3MONCHOCMb CO30AHUSI HA OCHO8e SMUX KPUCMAILIO8 Mepazepyosoco
cnekmpomempa, KOmMopbwlll Moxcem Oblmb UCNOIb308AH O PeueHUss 80NpoCco8 ABUAYUOHHOU
bezonacrocmu.

Kniwueevie cnoea: mepacepyogoe usnyuenue, 63pvleuamovle Gewecmed, asUAYUOHHAS
besonacrnocmo, cnekmpockonusi, RDX, PENT, HMX, oucmanyuonnoe obnapysicenue.

IMPACT OF BARRIER MATERIALS ON DETECTION OF EXPLOSIVE SUBSTANCES
WITH THE TERAHERTZ RADIATION
Vazirova T.N.
National Aviation Academy

The article investigates the effect of barrier materials such as paper, polyester and cotton on
the spectral peak of plastic explosives in the terahertz range and determines that these materials do
not interfere with the determination of spectral peaks at the level of 0.82 THs for RDX explosives,
1.95 THs for heating elements and 1.78 tin for HMX. The article also shows the use of GaSe and
InSe crystals for the generation and detection of terahertz radiation and the possibility of creating a
terahertz spectrometer based on them, which can be used to solve aviation safety issues.

Keywords: terahertz radiation, explosives, aviation security, spectroscopy, RDX, PENT,
HMX, stand off.
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