uccienyemoro JIM3 k xkareropuu «npedme-
M08, UCNONb3VEMbIX 8 KA1eCHEe OPYICUS».

Crnenyet mog4epKHyTh, 4yTo [ocayma yxe
¢ 201 1roma meiTaeTcs MPOTUBOCTOSITH HA TIpa-
BOBOM M0JI€ JIA3€PHOMY XYJIUTAHCTBY, MpPU-
HOCSIIEMY Bpell TPAHCIIOPTY, 3a CUET BBEe-
HUS TOTIOJHUTEIbHOM XXeCcTKOM cTaThi B YK.
B HOs0pe Toro roma ObUT MPUHST B IEPBOM
YTEHUU 3aKOHOIPOEKT, Mpelaraloliuii yro-
JIOBHYIO OTBETCTBEHHOCTb 3a «IeHCTBUSI,
COBEPUIECHHBIE U3 XYJTUTAHCKUX ITOOYXKIECHUI,
yrpoxaroniyue 6e30MacHOCTH dKCIITyaTalluu
TPAHCIOPTHBIX CPEICTB».

Henytatsl [ocayMbl, SIBASIOIIUECS aBTO-
paMu 3TOro 3aKOHOIPOEKTa, MO3UIIMOHUPO-
BaJIM HOBYIO cTaThio 213.1 Kak HampaBJieH-
HYIO B TIEPBYIO OYepelb MPOTUB «JIa3€PHBIX
XyJIUTAHOB», OTHAKO YNOMUHAHUA 1a3epa KaAK
opyous cogepuienus npecmynieHus 6 mekcme
Hem, 4YTO CTaBUT IOJ COMHEHUE caMmy Iejb
U3HavyajabHO. YTO KacaeTcs pa3JIuvyHbIX Ba-
PUAHTOB «HEJa3epHBIX» XYJIUTAHCKUX JIeH-
CTBUIA, yrpoxawinux 6ezomacHoctu TC
(HampuMep, 00CTpesT UX U3 Pa3IUYHBIX BUIOB
opyXus, 3abpachiBaHUE KAaMHSIMU WU APY-
TMMU MpeaMeTaMu), TO HaJlo 3a0bIBaTh, YTO
B YK u KoAIl gaBHO CyllIeCTBYIOT CTaThH,
npenycMaTpuBalolle HaKa3aHUs 3a MoI100-
HbIE TeSTHUS.

3AKJTIOMEHUE

1. CnemyeT CyIieCTBEHHO YBEJTUYUTD pa3-
Mep TpadHbIX CAHKIIMWH 3a TpaBOHapylIe-
HUe, IpeayCMOTpeHHOe cTaTheii 6.3 KoATl,
pa3bsicHuB B CMMU, 94TO MpUMeHEeHUE
Ha yJHWIle UJIN B OOLIECTBEHHBIX MecTax
MOIITHBIX «JI1a3¢pHBIX YKa30K» SIBJISICTCS Ha-
pylIeHreM 3aKOHOIATebCTBA B c(pepe 00e-
CIIEYEeHU Sl CAaHUTAPHO-3TMUIEMHUOJOTYE-

CKOTO 0J1aroroJIyaust HaceJIeHUsI, BICKYIIIUM
3a co0OIl 3HAUUTENbHBIN ITPad U UIbITUE
opyaus IpaBOHAPYIIEHUS.

2. TpebOyeTcst HEYKJIOHHO HAlMOMUHATH
MOTEHIIMATbHBIM HAPYIIUTENSM, UTO TPU-
MEHEHME MOITHBIX «JJa3ePHBIX YKa30K» B Ha-
MPaBJICHUY BO3AYIIHBIX CYJ0B B HACTOSIIIEE
BpeMs SIBJISIETCSI IMUHUCTPATUBHBIM TTpa-
BOHapyIlIeHUEeM, MMPEAYCMOTPEHHBIM CTa-
Thell 11.4 KoAIl m Baekymum 3a coboit
HakazaHue B BUe mTpada oT Tpex 10 TsITH
ThICSIY pyOJIeHt.

3. Ocobo cTOUT MOaAUEPKUBATh, UTO YXkKe
CEeTONHS B OTIEJbHBIX CIydasx Jia3epHoOe
XYJIUTAHCTBO MOXKET MOBJIeYb 3a CO00I1 yro-
JIOBHYIO OTBETCTBEHHOCTD B BU/IE JIUIIIEHUSI
CBOOOJIBI HA CPOK IO TISITH JIET.
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ON THE LEGAL RESPONSIBILITY FOR LASER ENDANGERING
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ABSTRACT

Hooliganism with the use of lasers against vehicles
naturally causes legal implications in different
countries.

Laser irradiation of the driver of the vehicle, particularly
the pilot of an aircraft, leading to temporary blindness,
and even to a loss of visual function can have very
serious consequences, fraught with the death of all
the road or flight passengers.

The authors analyze the legal framework of liability and

penalties for laser hooliganism; offer their mathematical
apparatus to the methodology of risk assessment of laser
radiation referring to transport operations.

ENGLISH SUMMARY

Background. Hooliganism with use of laser
radiation against vehicles has long become an
object for a legal, organizational and technical
resistance in different countries. In 2011, numerous
cases of laser threats towards transport and
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primarily airborne aircrafts become widespread
in Russia. Domestic media published articles on
situations where the laser light was directed towards
the aircraft (pic. 1). The terms «laser hooliganism»
and «laser terrorism», introduced by journalists,
were used widely.

Methods. The authors use media and legal content
analysis to assess the range of threats and genesis of
emerged laser vandalism against transport vehicles.
They also use data on features of lasers of different
types in order to underline the dangers of the open
access to some of them.

Results. In the first part of the article the authors focus
on laser attacks on transport. Theiremergence can be
explained by the following reasons.

Russian consumers are offered, in online stores, under
branding of «Laser Pointer», safe at first sight, powerful
laser designators with attractive colored beams of light
(pic. 2). Those laser designators by hazard of output
laser radiation do not go to any comparison with low-
powered (less than 1 mW) «red» Chinese-made laser
pointers (wavelength A = 650 nm), appeared on the
domestic market in the 1990s.

During the period from January to September 2012
according to Rosaviation (Federal aviation agency)
63 attempts of radiation impact on civil aircraft were
recorded, at the same time for the same period of
the following year there were 127 such attempts. The
authors know fifteen incidents that occurred prior to
August 2013, and certainly, they do not constitute
the whole picture.

The authors give two examples. On the 13" of August
2013 was recorded the fact of the laser beam direction
(“Green color”) towards the aircraft which was flying
from Frankfurt to Moscow and landing at the airport
«Sheremetyevo». During the irradiation attempt plane
was near the village of Krasnaya Gorka. Map distance
from Krasnaya Gorka to the boundary of the airport is
about 5 km.

On the 28" of August 2013 near the town of Klimovsk
was fixed an attempt of laser beam irradiation of an
aircraft Krasnodar-Moscow, landing at the airport
«Vnukovo». Map distance from Klimovsk to the
boundary of an airport is about 30 km.

At present, danger to vehicles constitute such laser
devices as target designators for hunting and combat
weapons, laser models of firearms, laser theodolites
and levels, laser rangefinders-tapemeasures and other
gadgets with laser semiconductor diodes.
Furthermore, lighting effects involving laser light
are increasingly used in the entertainment industry.
During theatrical and entertainment events in the
open air and massive shows, high power laser beams
are constantly sent into the sky, that certainly poses
a significant threat to air transport, especially when
such activities are unauthorized and become part of
corporate entertainment.

In recent years, there have also been cases of «laser
hooliganism» directed against land vehicles, resulting
in hazardous impact on eyes of automobile drivers
and train drivers.

Any laser device is a high-risk product, primarily related
to the ability of laser radiation, generated in the spectral
range from 380 to 1400 nm, to cause irreparable
damage to the human visual apparatus.

Radiation with wavelengths of 380-1400 nm (visible
and near infrared region of the spectrum) passes
through the ocular media and are absorbed by the
retina unlike radiation with ). <380 nm (UV) and 1>
1400 nm (average and far-infrared radiation). There is
awidespread misconception that laser radiation, which

® MUP TPAHCNOPTA 01°14

isinvisible for eyes and generated in the near-infrared
region of the spectrum (spectral interval 750 <A < 1400
nm), is safe for the eyes.

Laser devices, functioning in this spectrum interval, are
designed for measuring distance to or remoteness of an
object. Buttheir use for civil purposes may be dangerous
to the human eye (e. g., the car driver) at small distances
ofirradiation. Appropriate federal agencies, which should
monitor compliance with rules for laser safety, do not pay
adequate attention to this fact.

Laser radiation is focused on the retina in the form of a
spot with extremely small diameter ( 10-40 microns),
in which a high density of (energy) radiation power
is created, which can lead to retina damage. Even a
very low-powered laser beam, which is generated in
the spectral range 380-1400 nm, is able to damage
the retina at low irradiation distance. Radiation with a
wavelength L <380 nm or L> 1,400 nm reaches the
retina and cannot damage it.

Laser radiation, generated in these regions of the
spectrum, can damage the outer layers of the eye.
Laser radiation generated in middle or far infrared
regions of the spectrum can be considered as relatively
harmless for humans as compared to visible laser
radiation of the same power.

Unfortunately, recently developed modern distance
laser meters with radiation wavelength of 1540 nm is
not yet widely available. They are termed «eye safety»
(“eye-safe”). The use of such distance laser meters
and laser velocimeters to address various information-
measuring tasks in open spaces would help to ensure
the laser safety of vehicles in the near infrared region of
the spectrum, up to a radical exclusion of laser threats.
There is a need for the administrative and criminal
law reaction to the laser threats towards personal and
public safety, which, of course, must be based on
new conditions of normative legal acts in the field of
laser safety.

In the second part of the article authors focus on
normative regulation of laser safety. In Russia the
issues of laser safety are covered in certain normative
acts([2], [3], [4], [5])

According to these acts, laser safety is a set of
technical, sanitary and organizational measures to
ensure the safe and harmless working conditions of
personnel using laser devices.

Maximum permissible levels of laser radiation
at a single exposure are levels of radiation, with
which impact there is a little likelihood of reversible
abnormalities in the body of a working man.
Traditional regulatory framework for laser safety
[2-5], created mainly in the 1980s-1990s, is designed
primarily to provide laser safety of specialists using
laser technology in the confined spaces of production
facilities, research laboratories and medical offices.
The authors have developed a methodology for
assessing the degree of laser radiation danger
and the degree of laser radiation dazzle for laser
products, functioning in open spaces in the visible
and near infrared region. Work [6], which proposed
a mathematical formula to calculate distances from
laser devices to the borders of the laser- hazardous
areas Z,,,(m ) and distance from laser devices to the
border areas of laser dazzle Z,,.(m ) is in the process
of publishing.

As for regulation of laser safety in foreign countries,
there are certain examples. In the USA there is Z
136.6 «American National Standard for Safe Use of
Lasers Outdoors», which deals, among others, with the
provision of flights safety in case of possible irradiation
ofaircraft with visible laser radiation and regulates safe



flights zones of the aircrafts. Nowadays, equivalent
European or international standards do not exist.

In 1999, the International Civil Aviation Organization
(ICAO) has formed a study group to assess the risk
from the laser. The result of this work was the «Manual
on Laser Emitters in the aspect of safety».

It should be noted that foreign regulations are based
on laser safety standards, governed by international
standard IEC 60825-1:2007 «Safety of laser products —
Part 1: Equipment classification and requirements’ [7].
According to the data provided in the works [1, 6, 8]
there are more rigid standards of laser safety in Russia,
in comparison to Europe and the USA.

The authors calculated the spatial parameters of
aircrafts irradiation basing on the information of a
number of incidents, which was published in recent
years, and came to the conclusion that in most
reported cases the real threat to the flight did not
arise even by criterion of pilot's blinding. This means
that the common speculative assessment of the laser
hooliganism threat, which is not based on the maximum
permissible levels, is somewhat overstated.

But the authors emphasize that laser hooliganism
should be prevented, primarily by limiting the free sales
of laser designators of high and middle power.

In the third part of the article the authors focus on
administrative and criminal law regulation in Russia,
which can be applied to «laser hooliganism».

It is prohibited to use laser devices, designed for
functioning in open space, which have in laser radiation
power more than 80 MW in spectrum interval 380 < \.<
600 nm, and in spectrum interval 600 <\ < 750 nm —
power of more than 160 MW.

To ensure this prohibition, certain articles of Code on
Administrative Offences (articles 6.3. and 11.4.) are
applied. Moreover, Government Resolution of 19" of
July 2012 N2 735 introduced paragraph 56.1 in the
Federal Rules of use of airspace as follows: «The use
of lasers and laser-based products in the direction
of taxiing, taking off, landing and flying aircrafts is
prohibited».

The authors are critical of this wording of the offense
provided for in paragraph 56. 1 of Federal Regulations,
since it does not contain any characterizing features
of an offence instrument (laser), and essentially
prohibits the use against aircraft of quite eye-safe
(“laser safety”) types of laser rangefinders, having an
radiation wavelength A = 1540 nm. For more details
see [8].

As for criminal law, intentional irradiation of a man
with laser beam is a variety of so-called «armed
hooliganism» (paragraph «a», Part 1 of Art. 213 of
the Criminal Code), which carries a maximum penalty
of imprisonment for up to 5 years. Moreover, the
application of this article of the Criminal Code requires
serious evidence of vehicle irradiation (plane, train,
car, etc.) and real threats to the health of the driver
(pilot, driver, and chauffeur).

It was mentioned by the authors that high-powered
laser pointers according to their technical parameters,
characterizing hazardous impact on the eyes, can
be compared with illegal dazzling laser weapons,
prohibited by the Vienna protocol 13.10.1995. [1].
Conclusions.The authors make the following
proposals.

1. The size of penalties for the offense provided for
in Article 6.3 of the Code of Administrative offenses
should be significantly increased, and it should be
explained to the media that the use of powerful «laser
pointer» in public places is a violation of legislation in
the field of sanitary and epidemiological welfare of the
population, entailing a substantial fine and seizure of
offense instrument.

2. It should be consistently explained to potential
violators that the use of powerful «laser pointers’ in
the direction of aircraft currently is an administrative
offense provided for in Article 11.4 of the Code of
Administrative Offenses and results in a fine of three
to five thousand rubles.

3. It should be specially noted that today in some cases
laser hooliganism may entail criminal penalties of
imprisonment for up to five years.

Keywords: vehicle, aircraft, laser radiation, laser safety, «laser hooliganism» administrative offense, criminal

offense.
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