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ACOUSTO-OPTIC SENSOR PULSE PRESSURES IN THE ATMOSPHERE

Denis V. Kochkarev
Engineer, department of physi&iperian State Academy of Geodesy, 10 Plakhotnogo st., 630108,
Novosibirsk, phone: +7(383)3618-36, email: deninsk@mail.ru

We consider the problem of m&uring the temperature zonetbé substrate irradiated by a
pulsed laser indirect way, is to measstine pressure of sound waves are produced when heating the
atmosphere above the substrate.

Key words: membranous microphone, sensor, optical fiber, multibeam interferometer,
temperature measurement, laser action.
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HIGHER-ORDER ABERRATIONS OF VOLUME HOLOGRAPHIC OPTICAL ELEMENT

Yuri Ts. Batomunkuev
Siberian State Academy of Geode$9 Plakhotnogo St., Novosibirsk, 630108, Russian Federation,
associate professqpmail: opttechnic@mail.ru

The formulas for coefficients of the seventh and nintbdeoraberrations for volume
holographic optical element are presented. It is shown that aberrations of the ninth order for
holographic optical element with relative aperture greater then 1:1 are necessary taken into account.
It is noted that same types dfarations can be c@tted by change of temperature.

Key words: holographic optical element, higherder aberrations, deformation aberrations.
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532 dzas. t OHdEkm MmMitgdedH yj el ¢ @B j o
Y MiH! BB fBIWHCO. vO0Cddz BB teC
dz! dz@ &3 Blseo jteMmilsdJ d3 Gls:' 1 G Jsedtcddiyjd dls t



] 9r tcOy J dzd W m Qsiwwquq'&lslsa
OB jtetcOYd?2 ) Wodetsds o ' ’

9" HJ dzd Is ¢ MtsMis O dzw ¥
Bsdetsn tetsBOIsd yj ME 2 d =k
OB jtetcOyYyd2 d QBJthGOl{C{Q i 2 C O h dno
dqu O dL d3j dagj dzed v Mtej nezy—eits—4 55 '
ftoj dzsdzdzy dzd Wis o tSBOu(BglzlsG
149, ) Is ts d3 Ud me
vatslsisc[dzleudteisaG)dzdzf:
Isjted3ssddzH Eydtetseo Odzdz" = OB J tetcdOyd?2 . v 0O¢,
fMtcj H dad 2 fsCOL G)Is‘jrglzJ f toj dzts dzdzj dzd W

sBl jJ d@3dzs G 5 1J S E}]s w W
fiejnmlsOodd o ©dH] %g Hqi%iﬁ%mi?a

=N+t N gn pn

GHR T dzOyOdz dzgsj L dzOyg dedJ § sfrOd @Pls § dzv
WislstsddzH zyd tcts e Odzdzts j d IsjteddsddzH zydtese Od
f o] dztsBopudeddiL, d3j dzj ded § § 5COL Olsfjpd®y  HYf e isoggaia
sBi j @3dese s | [ C .

RL d3j dzj dzd j tcOL d3j tots 9 CdzsctcOBRZdzE e 5 1 dz
MdMmilsj di3F CotstcH d dzOIls degliEs) jols eBdf Hsj'  Sifttd jWHWlsy@iej ddg

m=1-+gnm +gm+qn,

GHJ Mm om | slsdzsmdIsj dz¢ dzr | Wtslstsd dzH Iz
IsjteddsddzH Eydtetse Odzdzts J i 3F Hzgztzif) o Is jod@'L dg Jo ts
tcOL d3jLat HJ W stcedzdOydd Bl j iidesets | [ €.

RLanr]lsdz,ts, Ylsts o sistfdzefdy dtg O fitpus] ldsjts A Esjctistc @ 1,
1JC dzgjsBRatsHddBs Eydlsr 9 Ols! J G fr]cjdzcjglsq’ac
CotstoH qiizOl)Y JqtO2 dzdrn SIS dUPmME&IY sdEdyj 2
o' fsdzdzV j Isthqw Emdzscedj dsCOd dgs?2 fjdzj CIlsdoe
Cst1 W W dlapds o Bl j d3gdz" ~ Bsdesr esBOIsd yd ME dn
CodzcetcOW dyj MS 52 Mtoj HT sftcj Hj dzvw s Isfpw )
sBi j@3dese s sMjotsets [ [§ dL Wstedikzdz

j

n =l J@ 2S0d/8 + 3 Suod)),

2 =3 JBZ2544/8+3 228042/4))1’4. (5)

1 tod Gyj susd® s deOude dz' 4 d o g3tz dgt dz'f to o dzv
tcOodzr dsd HtodeB.dzdL dlsj dz' dzts

RL rRO®BOCI] tedmisd(kJrk sl pdlegdtd | [¢ &
sftjHjdjd cjokjkdyjmMidj OBjtteOYydd on,
W s te 3z dzO o3

®a z@Axyz) KO

pkz z@Wxyz) / Ok) .

1 J dzd yd dz’ OB jtetcOYyd?2 ®n, pkz twoOMmmydlsr
f sz yoj &3, bt HdMsstemdw dj L OsadMmdl sls
sBi jRgdzsEts | [C. [ldjlsdd ybkt, fhgdn SHsdls dz
d3j dz' M jded® oMfMjn OBj totdOsdo?) Istfits o figte ® af digff dzc>+B
stsdzS sets -L Q[ Czdgfjudz’ h j ded W sBi jd&ZO 1 [ €, o



Emdztse d j HdWteOSCydd 1ttt ccO. ¢ dz2Odzts ¢ d ydz' o3
or 8Oy jdd¥ HdY cjBdjlstedyi MSdE OB jteteOyd?2
f SteWHC 5o .

I'm Oy J dzdvg OsYddif) ¢ J sdiBd stedud MEdd r~tesiOL
jMmls: S dsdy dzdj SttteHddzOl d&zyj?2 o . dsfh
.5l § OLOCMdOd ds?2 ItsySd dLsBEOY j ddY dt
Yomlsder 7 ftesdL otH L § 57 6@y jzge] 2qs dzdzy R

®3=  ( O@jpap/ O

= (2D ePpRe (6)

GHJ niogoer d3j dzd dzedJ tWOBBYJ 2 H dzd dz 9 ts dzdz' is

L OHOddzsEts L dzOyj dzgdv. [lsdsjlsdds, vyt {§ted
stcjlIs! jets fstcWHCSe Bl j B Mo S¢€ &5 dzp B¢
odHJ LOsadMmwWils IBsdE§S®K SBLYVEGUd] @ Hizjls, 1
OB jtoteOydd B JdBdtscts | [ € andz(D r9g O Ismw d |
1{¢ d BBl jddts?2 ~tesdiOlsdyj ME OB jttcOYd
[ B j BdzOW :mm@;mmmwomo:aqmqts sls Istsdzh
ftodedzdy j dedd ©BEOlds ot sSteydtsdzOdz dats .

I'"teOy jdzdvw, wsfdmre0rhdj JBdleStGduJﬁ]Qd
P (BB | Bdzses sMjotscets 4 [§, &sckls Brl! f
uOfﬂj@dzt]’thsc{L BHd n 6 dzOu’tGW>|4 dzd & 0

3= (O(pr)/ Od) opl,

pl= (O( k) / O0) ol (7) |

GHJ i dpids] dej ded j MUY GO dag@fjtc™ 3 j ded™ o 5B J B,

R L (7) f sz yoj ds MmdzjHize h dj or tcOy j ded W
CotstcH d gz lgplzgagBlz yO o § dztsMSshisidO dd isdgjcdy dadiae v
B nOdzd yj I3 g 2d OB | BBdese s tsMjotets | [ C:

1) ftod HJWStedsOydsdadzes?2 OB jttcOYydd 1 tsdztsy

qre= Z/ @0) ddm K1z zd /( B+ ngngz’,

qra= Z/ @0G) dodm,¥1/izN z) /( Bughn. + ngno)z,

2) Hfted HJWBttdROyYydtsdedets?2 OB JjtetcOyYydd [zo j dzc

O%d = (B1oo+ ZB1o1+ Z°Baoy) @,

= (Boio+ zBo11 + Z°Bo1y) 1,

3) fted HjWBERBOYdsdedes?2 HjWBsCEMdJetse € §

Pg= F\’zot@ O 2z OCZZCFQOZ/ Q&iq)& Fé‘oo"‘(Zonl"‘ZZonz) ~Z§P

W= Roz(@ OUZCFGbl/ OUZCszzl OylZ.Qou Fé‘oo"‘(ZFozl"‘ZZFozz)yCFZd,

GHQ:ZOO/ O Gk ét/er zg) I( Bgp- ngmy) / U ;

GFood Ok €1/zr N zg,)/( R gor ngy +  ngm,) / qou;

GFood Gk €/2°N zL) (Bgor B+ ngmg) / b ;

Fopd O Uk ¢1:/er z)) /( .68 ngmy) / Pl ;

Foo/ Ok &§1/zr N zg,)/( g gy + ngmy) / qou;

GFoad Gk €1/2°N z@,)/( 26 Bt ngmy) / i ;

4) fted HJWSteddOyddzdzs?2 MW jdyd MEts?2 OB J

Pa= S OG0 288l D G 2By /6Ozpli /1 2 +

+ (Suoo+ 32Sy01 + 62°Su0)x /2 +

+ G O U zG8rd D 2232246@4722%@&/ Syt 32501 +



+ 62°S)XZqwy/2,

Qa= 304(@ Ol zGBos/ DU 22635042/6@52i1plj/ 2 +

+ (Sa00 + 323)41 + 6225041_2))’3CFZ<_1_/ 2+

+ ( on’ O 0 288 D i 22CB0d 6OV P | Bppo 3260 +

+ 62°Sp20)yr 2o/ 2,

G HGuod Gk éllzr N z8)/ ( mgor ngmo) / qou ;

Baod Ok (31/Zr le)/ (Mgt gy + ngm) / K

CBiod Gk €1/2° N zD)/ ( ygor B+ ngimo) / CpU;

Cooad Gk €1/2° N z8)/ ( g ngmo) / ol ;

CBoad Gk €1/2° N z8)/ ( gy ngy+ ngmo) / o0 ;

Boad Gk €1/Zr5 N th)/( gy oot ngm,) / Cp& ’

5) fted HJWESteddOydidadets?2 Sty Ibtejls! jets

7 = 3(Caoo+ 32Cs01 + 62°Ca02) X°G2/2 + (Co10+ 32Co11 + 62°Co1)XyqZy +

+ (Ciz0+ 32Ciz+ 62°Cr20)y 9242,

Pl=(Coio+32C + 622C212)X2CFZd/ 2 + (Cizot+ 32Cip1+ 6ZZC122) Yo, +

+ 3(Cozo + 32Ga1 + 6ZCo3)y qmul2;

6) ftd HJ W OOfclds@istfadgzsi Istejls! jets fstew

P = (Aot 32Az1 + 622A202)XCFZd + (A10+ 3ZA11+ 622A112)yq2d,

P = (Aot 3ZA+ 622A112)XCFZd + (Aozo + 3ZA021 + 6ZZA022)qud;

7) i ted HJWBtedzOyd ts dzdzts 2 CtedodL dzj ftsoj
f steWHCO

7= (Ezoo+ 3ZEo01+ 62°Ez0)Xq2yl2,

Plg= (Ezoo+ 3ZEo01+ 62°Er0y) Lz,

8) ftd HJWBttdiOYydtsdzdzes?2 HdMIststemdd Istej Is!

7= (Dioo+ 3ZDio1+ 62°D1gy) B2,

®lg= (D1oo+ 3zDio1+ 62°D1gy) B92.

{IsdBi sz, yYbsts o dzdyddO HIMisstemMdd dzj
smjetsets | [¢ d ftcjHjdzvjlsmw o j dzdyddes?2 H_
O

l Oy dzts s f sdzlz yj ded W OdzOdzdIsd yj MS d=a ¢
OgjteOydd el jJddetsets | [T L OCdzs yojlsmw o Ist
Csdzd yJj Mlsoe j dadzr j SJdZCfl{Cder 1Isdn OB Jj tetcOYc
Hef EMisdd3" &3d §Jsctej " detsflsw a3 . O dz0dzd Is f u g M
Isjted3sddzH Zydteso Odzdz" = d W tslstsd dzH &z f dstdaiz oy @ diztz"
dL ortOyjdzd?2 HdzW HjWSteddOyddzdzr = OB j totc O
dL d3j dzj dzd 2 fsCOL Olsj dzw f tcj dzts d3dzj dzd W d
Melse jIsMlseze hd] WlssddzHikzydtetse Odzdz" j d Is§

] sdzlz yj dgdz | ) wodssds o dHJ o O s O tg @z ¢ d
fsLotsdzwels or wodls! dztseo ' | oL i3y desmisd €
Isjtcdisd dzH zyd tetso Odzdz" = d HJWtsted3Oyd sdzdz" -
sffilsd z30dz dz" J Zmdztse d W dmf sdz' L s Odzed v tsB
WslssddzH Zyd toets o ©dzdzO Vv , Is J te d3Byfddisdizdz@vic ts fy ¥O flzdz
OB jtotceOYydd oL Oddidets S j delmdtekzs Isimw ftod dL

DT = [ &LV 1z Y1 Jl o+ & Jl )Lz Lz T + 17

i(Dmy s + DMy g) T j(Dmy s +Dmy ) T K(Dmys + DMy g) T Dnge/ng T



i Dngg/no/(iag + + jay + ka, + Og/no@s + ng/ngQs), (8)

G Hah,ay,azi Sts4 WWdydjdalsr Isj 3 jtcOsktedztsets tcC
Oy, 0z Oy/nOui W slstsd dzH Zydtetso Odzde 2 Isj todBtstst Is d
Bl j RBdese s tsMghg/m@usi HIJWCS o BO Y dstg dedBtsds ff Is d y d fi
CL WY qydjdals 58I j d5cng BM SO, DIB,G, OM, | Pk
Wislstsd dzH zyd tots o Odzadzts d Hy WtstedzOyd ts dzdzts § d
SlsdzsmdIsj dz' dets AF] Dy, Py 1T WklssddHzydtese Od
HJ W stc 30Oy ditg deeptifigd ¥Yapu. Ols j dzv  f to j dzts dzdzj dzd v .

ANstedszdzO ( 8) Bsy jls BT s dmf sdz’ L s9 OdzO
gLdBj dzgjdedd tsCOLOIjdzvw ftoj dzsdsdzj dedw d EkMmC
Wstcdzddtoctso Odzed ] Mbtslse jIsMiso lif tsfizf ¢ ts | R (3 jimdts @ dzf
o Bl jd&j 41 JC.

sOCdapeERtc 9 wWOBBI] (o&syfddyd)] sy dadb
OB jtotcOyYyd?2 MjH! BBt d HjowWlstets ff tSsStcWHCSHO
1 dzj d3d dzls O. 1 sCOLOdO dzj sBrBBH d d3tsfls Zyd Is(
CoizsdtcOdRRBdz" = tsflsdyj MSdnr | dz gl dzk 5o B tgdzisls |
l wodssds adH] ©" HJjdzjdgr HJWBStodOydbdadz j O
sfisdyj MStsets 1 dzj Bj dzls©O. 1 sdzzyj dets, o' tcOy j d
Coltstes? e lkzls tBo Az MEldsHgitadi' Cdgdjte sdfr OB J to
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7. 1 OlstsdzzalzCAk.jo @ Oded j tc tsDuddp jtctcOydd tsBi j d3der
vidmr I Mmjmess L dses Mj B3 dz0tcO o0 polstsBOISdL OYypY  tot
sClswetew 198/ .q¢. UCISIAD O) .

8. 1 OstszgzdzC 2z j o S. K. [ MB § dzdztsls d OB jtotcOYyd 2

Ldzj Bj dalt@® . Msfepy R dZzOttsH des? Ctsdaf g reg ey s2GQod.J 4t
sdjeo, 120054

1 tod dztsy § dzd §
Ydzj dz7 OL sy jdzdY fwlstsets §SLW"HCO SOEOCIKk]tdhmisdy
Vi(X,2) = (Seo0x° + 3SuzoX’y” + 3S00%y"* + Soeay®)/16 + 3(Sioox” + 2Sp20¢°Y> + Soacy”)/ 1617
T 3(tts00< + 26320 Y7 + th1aky” + HarX’y + 202306 Y + tosay)/8 T
T 3(Ca00¢” + Co10<°Y + CiaoXy” + Cosdy )4 + 30 200¢” + 20 110Ky + § 020y°)/4 +
+ 3(E200¢° + Eoy’)/161 3(D1oox + Do1oy)/8 +
+ 3(Pagox” + Poog<®y? + 2P310x°y + 2P1aoxy® + Posgy)/4 i
(Z300<® + 3Zo10X%y + 3Z120¢y? + Zoaoy )2,



Vsy (X,12,2) =52(Se0x%+ 3Sumx’y? + 3Sux%y* + Soery®)/16 +

+ 157(SaoiX* + 2S02X°Y° + Soary’)/ 161

) 15Z(H 501X5 + 2H321X3y2 + H141xy4 + H411X4y + 2H231X2y3 + H051y5)/8 )

T 152(Gop® + CouX?y + Craxy? + Coay )4 +

+ 152@ 201X2 + 2¢ 111Xy + ¢021y2)/4 + 152(501X2 + Ezolyz)/16|

T 15z(Dyox + D01]y)/8 +

+ 15z(Rox* + Poax?y? + 2Py + 2Raxy® + Posry?)/4 +

52(Zso1x’ + 3Zo11X%Y) + 3Zuaxy” + Zoz1y)/2,

GH] Sl WYWdydjdadsr OB jtteOyd?2 fwhstsets fBSBEGWHSO B
Sik=1/z"*N % izke/m/m/mS(W/z>™* N £F)z (jk = 600;601; 060; 061; 420; 421, 240,
241),

Sik= (% + YAz N x{+ yd)iz™™* - (ijk = 400; 401; 040; 041; 220; 221),
Cik = XX + YTz 5 N (%2 + yi2)E2)75 (ijk = 500;501; 320; 321; 140; 141; 300;
301; 210; 211), N

Cik = Ye(X& + YO T2z 5 R (42 + yi2) 275 (ijk = 050; 061; 230; 231; 410; 411; 030;

031; 120; 1212, o

A = xYd (X6 + Yz NI (xi® + yi2)iz>*™ (iik = 200; 201; 020; 021; 110; 111),
Eik = (X + yo)lze < N {+x%)1z (ijk = 200; 201; 020; 021),

Dig = X2 YJ(X” + ye)Hz>™ N IW(xi® + yi)12°™ (ijk = 100; 101; 010; 011),

Pic= X"y ?/ze” ™ N "Bg212" (ijk = 400; 401; 040; 041),

Pik = Xoyd/ze ™ N iywz>™ (ijk = 310; 311; 130; 131),

Pik = (% + ¥z * N {+%%)/z>* (ijk = 220;221),

Zik = X yd (X2 + YAz N W (2 + yd) iz (ijk = 300; 301; 210; 211; 120; 121; 030;
031)

vy dzj gOL dztsy j dzd™¥ MjH' BBSEts §BEeW"HCO ROLOCIkjtedflsduj
Va(x,B) =1 5(Sso0 x>+ 4Ss20x’y” + 6Saa0x’y* + 4Sp60x°y° + Sogoy®)/128i

T 5(Ssoox+ 3Sua0X’y” + 3S500x°y* + Soeoy®)/321 15(Saoox* + 2So0X°Y” + Soucy’)/64 i

+ 5(Croox + 3Cs20¢°y” + 3CaaC’y" + CreoXy” + Corox’y + 3Cuaox’y® + 3Cosox’y” + Coray”)/16 +
+ 150X + HaiXy + 208y +2 HsXY + 14Ky’ + tosey)/16 +

+ 15(Cao0x> + Co10X%y + C1aoXy” + Cosoy’)/16 i

T 150 200¢ + 20 110Xy + § 020y°)/16T 5(E200¢” + Eomy?)/32 + D1goX + Doacy)/161

i 15(Rioox® + 2R510<°y + Pyao’y? + 2Pjook’y? + 4Psgo’y® + 2Poso®y” + Pogody* + 2Pisoxy® +
+ Posoy®) /16 + 5(Rogx” + 3PuoX Y + Poaoy? + Pogox®y® + 3Praoxy” + Posgy®)/4 i

T 15(Paogx* + 2Ps10Cy + PoooX®y? + 2Piaoxy” + Poagy™)/8 i

T 5(Zaoox* + 4Za10¢°y + 6ZoaX°y* + 4213y + Zoacy™)/8 +

+ 5(ZsooX” + 3Z210X°Y + 3ZuooXy” + Zozy)/4,

VauX,22) =1 352(S01 X%+ 4Ssx®y? + 6Saux’y* + 4S6x%y° + Soery®)/128i

T 35ZSe02x® + 3S4nx*y? + 35,1x%Y* + Soery?)/321 1054 Sa0ax* + 2Somx%Y? + Souy”)/64

+ 352(Gox” + 3Gsop°y? + 3Caapx’y? + Creixy® + Corx®y + 3Cuaix’y® + 3Gsx?y” + Coray')/16 +
+ 105 (50X + HarXy + 288y +2 "Xy + 14Xy + tosy’)/16 +

+105Z(Caox® + CouX?y + Cinxy? + Coay )16 1

T 1052@ 20;|_X2 + 2¢ 111Xy + (l) 021y2)/16'|' 352(E201X2+ E021y2)/32 + 3&(D101X + D011y)/16|

T 1052(Roix® + 2R1 X’y + Paoix*y? + 2Ppaix’y? + 4PsaCy® + 2Pogix®y* + Poaax®y* + 2Pisixy” +
+ Posy®) /16 + 352(Boax® + 3Puux*'y + Poopy? + Pogx®y® + 3Py’ + Posy?)/4 i

i 105z(Rox* + 2Ps11X’y + PoaixXy? + 2Pigixy” + Poaiy™)/81i

T 352(Zioix* + 4Za10CY + 6ZoXY? + AZ13iXy° + Zoary')/8 +

+ 352(ZoxX° + 3Zo1X°Y + 3Zipixy” + Zoz1y )4,

CGHj CBIWWdydjddsr OB jteOYd2 MjH! BESEs SEYHSO



Sik=1z"*N 1Y izke/mim/mS@/z™"* N  3*F)z (jk = 800; 801; 080; 081; 620; 621, 260,

261, 440, 441),

Sik= (% + yA)ze™ N x{+ yd)iz"™* (ijk = 600; 601; 060; 061; 420; 421, 240,
241),
Sik= (% + YAz ™ N x{+ yi2)%z"™ (ijk = 400; 401; 040; 041; 220; 221),

Cik = Xe(X¢ + YO 21z N i + y2) T 21z™ ¢ (ijk = 700; 701; 520; 521; 340; 341; 160;

161, 500; 501, 320; 321; 140; 141; 300, 301; 120; 121),

Cik = Ye(X& + YO 21z N iy + y2) T 21z™ ¢ (ijk = 070; 071; 250; 251; 430; 431; 610;

611, 050; 051, 230; 231, 410; 411; 0831, 210; 211),

A = XY + ¥z N W(xi? + y2) oz "™ (ijk = 200; 201; 020; 021; 110; 111),
Ei = (X + y)¥ze ™ N {+x)°1z"™ (ijk = 200; 201; 020; 021),
Dijk = X Y2 + YAz ™ N 'w(xi? + 21z (ilk = 100; 101; 010; 011),

Zik = Xy (& + y) Iz N W2 + y) iz (ijk = 400; 401; 310; 311; 220; 221;

130;131; 040; 041; 300; 301; 210; 211; 120; 121; 030; 031),

Pik = X¢ ydlze N "yliz ™™ (ijk = 600; 601);

Pik = Xoyd Yz N 'y 41z (ijk = 060; 061);

Pik = Xoyo/ze ™ N iypzi"™ (ijk = 510; 511; 330; 331; 150; 151);
P = (2% + ¥z ™ N 2 + y)/z "™ (ijk = 420; 421);

Pik = (xe_ + 2yc)/ze"™ N xi{+ 3y )z "™ (ijk = 240; 241);

Pi= X Sydiz N Sgliz ™ (ijk = 500; 501; 410; 411);
Pik = XY Yz ™ N 'y 3z, (ijk = 050; 051; 140; 141);
Pic= 3%y + X )/ze N (yi360¢%)/z"™ (ijk = 320; 321);

Pik= (3%Ye + Yo )z N (W8 «y )iz (ijk = 230; 231);

Pic= X yd(xe + y)ze * N Byl(xi” + yi2)izi"™ (ijk = 400; 401; 310; 311);
Pik = Xy (% + Yo )z ™ N i %(x2 + yi2)/z "™ (ijk = 040; 041; 130; 131);
P = (6 + YAz R {7z (ijk = 420; 421240; 241)

ydzj dz" tcOL dztsy jdzgdW HjoVWIktsets ftsteWHEO

nOE0OSsjtedls

Va(X,y) =+ 7(S1000¢ "+ 5Sa20°y? + 10S40x%y* + 10S60<"y° + 5e0x%Y® + Sor0dy” /256 + 35(Ss00

X2 + 4S50y + 6S10x’y* + 4S60x°Y° + Sogy®)/256 +

+35(S00x° + 3Sioxy? + 3940y + Sosay®)/128 +35(Suoox” + 2S0x7y +
+ Soacy”)/1281 35(Cooex® + 4GCra0x"y? + 6Gsagk’y” + 4Cse0y® + Ciaomy® + Caroxlz+

+ A4Cs30<%y° + 6Cus0Xy” + 4Co70<7Y" + Cooy™)/1287 35(Crogx” + Cerox°y + 3G y? + 3Caaex’y® +

+3Ca40¢°y* + 3Cas0x’y° + Creoxy® + Coray')/321 1050 500x° + 10Ky +

+ 24300y + 26 230€°Y° + b 140Xy + bosoy”)/64 T 35(300x> + b 21Xy + t1a0Ky” +

+ t030°)/32 + 35(Rooox” + 2A110KY + Aoacy?)/32 +35(Ezgx’ + Eoxy?)/2561

i 35(DrooX + Do1gy)/128 + 35(Roox® + 2P1oX"y + Psaox®y” + 6Psaox’y” + 3Pyaox’y* +
+ BP3soCy + Pasox’y° + 2Pi7oxy’ + Pogay®)/32 + 105(Roox” + 2Ps10xy + Paaox’y” +
+ AP35y + Pogox®y* + 2Pisoxy” + Posoy®)/32 + 35(Qoox® + 4Q10¢°y + Qaaoxy? +
+ 4Q330¢°y> + QuaoXy* + 4Qusoxy” + Qoeay”)/16 + 105(Roox* + 2P0y + Poood’y +
+ 2Pi3oXy” + Poady™)/321 35(Proox” + 3Rs10<%y + Psao®y? + Paao<’y® + Pagoy* +

+ Paso<’y” + 3PeoXy® + Poroy’)/161 35(Psgox” + 3PuoXy + Psogky” + Pagod’y” +

+ 3Puoxy” + Posay?)/81 7(Zsoox® + Slurgx’y + 10Z20x°y? + 10Z30x’y* + 5Z140xy” +

+ Zosoy")/8 + 35(ZooX* + 4Za10¢%y + 6ZosXY? + 4Z130XY> + Zoagy /161 35(Zsood’ +

+ 32010y + 3Ziooxy? + Zoaoy”)/16,

Vou(X,,2) = 63S100xX"+ 52X’y + 10S4x°y* + 10S6:x"y° + 5Saxy® +
+ So101y"9)2/256 + 35(Sp01x° + 4S52x%y” + 6SuXY* + 4Sex%Y° + Soe1y?)z/256 +
+ 35(S0x® + 38Xy + 3%y + So61y®)2/128 +35(Suorx” + 221 X7y +

+ Soa1y")2/1287 35(Copix” + 4CrpX'y? + 6Csarx’y* + 4Caex°y° + Creimy’ + CorXlz+
+ 4Ce3xX’y° + 6CusiX "y’ + 4G X%y’ + Cooty”)2/1281 35(Crox” + CoriXy +3GCsoX Y +
+3CsaxX"y® + 3Caax’y* + 3CsiX’y° + Creixy® + Corty”)z/327 105 s50:x” + tha1ixXy +



+ 26300y + 223Xy + b1y + tos1y)Z/64T 35 30X + Ho1X7Y + 10Xy’ +

+ b 031y?)z/32+ 35(Apoix? + 2A111XY + Agaiy?)z/32 +35(Ezox? + Egny?)z/2561

T 35(D101X + D011y)Z/128 + 35(801X8 + 2P711X7y + P(32;|_X6y2 + 69531X5 3 + 3P441X4y4+
+ 6%51X3y5 + P261X2y6 + 2P171xy7 + P081y8)2/32 + 105(801X6 + 2B511X y + P421X4y2 +
+ 4|33,3;|_X3y3 + P241X2y4 + 2P151xy5 + P061y6)2/32 + 35(@01X6 + 4(}511X5y + Q42;|_X4y2 +

+ 4QsapCY + Quaxy* + 4Qusixy” + Query®)z/16 + 105(Roax* + 2Py + Poopx?y? +
+ 2Piaixy” + Poaiy?)2/3211 35(Proix” + 3Rs1x%y + Poox®y? + Paaix’y® + Pagy”* +

+ F)251X2y5 + 3Plslxy6 + P071y7)Z/16'|' 35(%01X5 + 3P411X4y + P321X3y2 + P231X2y3 +

+ 3Puaxy? + Posiy?)z/81 7(ZsorxX> + 5Lurx*y + 1021 X%y + 10Z3X°y° + 5Z141xy* +
+ Zosy)Z/8 + 35(Zox* + 4Za12¢%Y + 6Zop XY + 4Z131XY° + Zoay)z/1671 35(Zsox® +
+ 3Zo11X°Y + 3Z21xy” + Zoaiy”)2/186,

GH] SBiU¥Wdydjdads'r OB jtteOYd?2 Hjowlktet fSsWHCO &
Si= 122Nz i (k am/m/mS(@/z"* N z”F) (jk = 1000; 1001; 0100; 0101; 820; 821,

280, 281, 640, 641, 460, 461), -

Sik = (%2 + y A2z I R xiq+ y;2) L0279 (ijk = 800; 801; 080; 081; 620; 621, 260,

261, 440, 441), N

Cik = XX + YTz, 7 K062 + v & D21z%%  (ijk = 900; 901; 720; 721; 540; 541; 360;

361; 180;181; 700; 701; 520; 521; 340; 341; 160; 161; 500; 501; 320; 321,4114(B00; 301;

120; 121),

Cik = e + YTV 7 R 092 + yiA)ED212%%  (ijk = 090; 091; 270; 271; 450; 451; 630;

631; 810;811; 070; 071; 250; 251; 430; 431; 610; 611; 050; 051; 230; 231; 410; 411; 030; 031;

210; 211), B
A = XY+ ¥) 2™ N (xi? + %)%z (ijk = 200; 201; 020; 021; 110; 111),
Eik = (X + &)z < N A +32)%2™ (ijk = 200; 201; 020; 021),
Dik = X Yd (% + Y Yz™™ N 'y (xi® + yi2) 4z (ijk = 100; 101; 010; 011),

Zik = Xy (X + YTz N W (2 + vA) 2% (ijk = 500; 501; 410; 411; 320; 321; 230;
231; 140;141; 050; 051; 400; 401; 310; 311; 220; 221; 130; 131; 040; 041; 300; 301; 210; 211;
120; 121; 030; 031),

Pik = X ydiz> N gz (ijk = 800; 801);

Pik = XCIyCJ-G/ZCth Ny %z (ijk = 080; 081);

Pyt = Xoydz* N iyatz®™ (ijk = 710; 711; 530; 531; 350; 351; 170;
171);

Pi = (3% + y )z N 28yd)iz™™ (ijk = 620; 621);

Py = (" + 3ye)/ze”™ N xi( + 3y /2™ (iik = 260; 261)

*k (ilk = 440; 441);

Pijk = (X.02 +.yc2)/zc9+k N _i2(+ >¥i2)/zi
' (ijk = 700; 701; 610; 611);

Pik = X ydiz"™* N yiiz®

Pik = x¢yd Yz N 'y 41z (ijk = 070; 071; 160; 161);
Pik= (3%Ye + X))z N (yi3pex’)/z ™ (ijk = 520; 521);
Pic= (3% Ye + 2y)z M N (y8x2y°)/z"™* (ijk = 250; 251);
Pik = (6XYe + Ye)lze" N Cyprxyi )iz (ijk = 430; 431);
Pik= 6%y + Xz N (yi&+30¢)/z"™ (ijk = 340; 341);
Pik = X yd (X + YAz N Myl (xi? + yi2)z2™ (ilk = 600; 601; 510; 511);
P = XY (xS + Yz N WH(x + yi2)z™ (ijk = 060; 061; 150; 151);

Pik = (2X02+ yCZ)(XCZ T yCZ)/Zc9+k K (2_2%)()“2 + yiz)/zi9+k (ilk = 420; 421);
Pi= (% + 2¥A) (2 + YAz N A+ yd)(x2 + y2)iz®™  (ijk = 240; 241);

Pik = Qj,k = ch(:(xc2 + 'yCZ)'/ZC9+k N in(Xi2 + yiz)/zi9+k (ijk = 330; 331);
Qi = %o 2ydiz™ N Mz (ik =600; 601; 510; 511);
Qi = XY Iz N 'y %z (ijk =060; 061; 150; 151);
Qik = (XY + x Nz N (B8 % xh)iz ™ (ilk = 420; 421);

Qi = (XY + Y Hz* N (v yit)iz (ijk = 240; 241):



Pik = Xd AYd(xZ + YAz N Byl (xi? + yi2)iz (ilk = 500; 501; 410; 411; 400; 401; 310;

311); .

P = X Y A% + )z N W% + yi)iz™ (ijk = 050; 051; 140; 141;040; 041; 130;
131);

P = (X + 3XY XS + ¥z N +8xy ) (% + yi)/z™  (ijk = 320; 321);

Pik = (% + 3X Yo (X + Yz N {+8x%yi)(x” + v°)/z™™  (ijk = 230; 231);

Pik= (& + y) Tz N J+%%)%z* (ijk = 220; 221).

EY. A. 1 ObsdkzdSE]e



Mot dsut ReEWIRERIT OV LI oV RCLHIRRYSBR LT OS] L1

VI RECt1v3Mm YA sy BAJt O R, vOBORAOI R [ (10O
¢ dzj C MOdzH to 1 udt€ dsldsatedsdz d Y

RdzMisdlskzls &zOL jtodzs?2 WL dSd wf toé1, 630090, ¢c. 1
BzOH N d2 dzOk ydzr 2 33MTRGcammaitizdePa@ydndexizu

O dzHtoj 2 1 13 tasciiflrg ated

RdzMisdlskzls &zOL jtodzs?2 WL dSd wf toé1, 630090, ¢c. 1
Is j 880-71-20,e-mail: lablis@mail.ru

I stedfm 1 dStstetsody 1 tsdzdzj to

RdzMisdlskzls &zOL jtodzes?2 WL dSd S, tiotg., GS3.0 0f9Me, te jedzls 1 |
HsCIstste Isj - ded yd MS d = 330120, e-malf: taldi¥@)nfaifiyts tc Is j dz.
GdzdzO [ o0CGjdz jodzO skMOC ddzO

| sosmdB dteme d 2 GlsntZHOtefnlsaszdzfl) lsjndzd uj MSCd2 k
1 Bsimdedtems, ft s OtcdzO [3EDHEIC26) ©mail: lablis@mail.ru &30 ¢ d fyls to,

] sdzd d3d tedze’ § f dzj dz§ d, MtsH jtey O dj dz¢t di3d des VW stc, o
tesHO ftodj dgde" = MdMmlsj BOF d HOMYFE Al fijls QOO
ftcj csBtcOL o OdzdY Bilsdyj MEBets MdedzOdzO o { tsdzd d3d te
OS] tOMmMd3OIstcde Oj Ismw oL @Bsy desis! k4§ tcOo dzj dgd v
BOG dzd sdzts e 5 ff t5czv .

sdzs yjor j fipdadadtedy j f dzj dzS d, dzv 3 das W sts.

d

CHARACTERISTICS OF THE TRANSFORMATION OF OPTICAL SIGNALS IN
POLYMER FILMS WITH PHOSPHORS WITH NANO PARTICLES OF IRON

Alexander V. Britvin

Institute of laser physics of the Siberian Branch of the Russian Academy of Science, 630090,
Novosibirsk, Academician Lavrentyev Ave., 13, building 3, younger research associate,-gft- 330

20, email: jeepo@yandex.ru

Andrey B. Poller
Institute of laserphysics of the Siberian Branch of the Russian Academy of Science, 630090,
Novosibirsk, Academician Lavrentyev Ave., 13, building 3, ph.-38@0, email: lablis@mail.ru

Boris V. Poller

Institute of laser physics of the Siberian Branch of the Russianefoasdf Science, 630090,
Novosibirsk, Academician Lavrentyev Ave., 13, building 3, Doctor of Engineering., professor, ph.
330-71-20, email: lablis@mail.ru

Anna E. Kusakina
Novosibirkky state technical university, JSC SKB, 630092, Novosibirsk, Charles Maxx 20,
master, ph. 3301-20, email: lablis@mail.ru


mailto:jeepo@yandex.ru%C2%A0
mailto:lablis@mail.ru
mailto:lablis@mail.ru
mailto:lablis@mail.ru

Polymer film containing phosphor can be applied in various types of reception systems and
sensors. This article discusses some of the characteristics of the optical signal transformation in
polymerfilms with additives of phosphor. Also addresses the ability to control the output radiation
by magnetic fields.
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In article describes the principles of construction and the impoctearacteristics modern
MEMS-sensors of orientation and of movement parameters.

Key words: MEMS, digital compass, digital gyroscope and accelerometer sensor.
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