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Y UCTOKOB ...

akagemuk C.H. BepHoB npod. A.H. YapaxubsiH
(1910-1982) (1905-1981)

O6pazoBanue Jlonronpyanenckoit HayuHo# cranuuu (JJHC ®UAH) B 1946 1;
3aa4H:

-  W3YYCHHUE XAPAKTEPUCTUK SJEPHOTO B3aWMMOJAECHMCTBHUS C HCIOJB30BAHMEM KOCMHYECKHX
Jay4den

- OpraHu3alusi peryasipHbIX U3MEPEHUH 3apsKEHHBIX YacTHIl B 3eMHOM atMocdepe ¢ 1957 1

c 1974 r. - 2011 ., pykoBoautens JJHC ®UUAH npod., 1.¢p.-m.H. FO.N. CtoxkKOB



- HayuyHble HanpaBJIeHUA, IKCIIEPUMEHThI
U Pe3yJbTAThI

-  MeKkayHapoaHoe COTPYIHUYECTBO

- HayuyHbIe mepCcneKTUBLI

**%% corpyannuku JIHC roroBbl mNnpeacTaBUTh CleNUAJbHbIE AOKJIAAbLI 110

moayiasaumuu KJI, MHD- mMoae/upoOBaHMIO COJIHEYHBIX BCHbIIIEK U JP. Ha
Yuenom CoBete DUAH



HayuyHble HanpaBJICHMA:

ilccnenoBaHune MOOYINAUUNOHHbLIX MpoueccoB B KOCMNYECKUNX
niydax n UxX CBA3U C COJTHEYHON aKTUBHOCTbIO

I/I3yqu|/|e MexaHn3ma COSTHEYHOU aKTUBHOCTU U CONMHEYHbIX
BClblWeEK; COJIHEYHble KOCMWNYEeCKUE JTyHU

iccneooBaHue gMHaAMMYECKUX MPOLLECCOB B MeXNnaHEeTHOU
cpefe 1 B 3eMHOU MarHutocgepe; BbiCbiNaHUS
PENATUBUCTCKMUX MAarHNTOCAEPHbIX 3NEKTPOHOB

AcTpodunsundeckune sonpocbl puankm KJ1: nctouyHmkm Kil,
npoueccol pacrnpocTtpaHeHnsa KJ1 B mexase3gHon cpeae,
NOMCKN YacTul, TEMHOW MaTepun (MexxgyHapoaHbIN
akcriepumeHT NMAMETIA; MUOU; OTN)



HayuyHble HanpaBJ/ICHHUS:

Kocmodounsundeckume acnekTbl aTMoCdrepHbIX
npoueccoB Ha 3ewmre; VaydeHne ponn KOCMUYECKNX
nyyenm B aTmMocepHbIX npoueccax U rnobanbHou

ANEeKTpu4eckon uenu

MexxayHapoaHble NMPoekTbl U COTPYAHNYECTBO



OCHOBHOH J10JITOBPEMEHHbIN
IKCIICPUMEHT:

U3MepeHne MNMOTOKOB KOCMHYECKHX JYy4YeH WU
3aPSAKEHHBIX YaCTHUIl B 3eMHOM arMocdepe Ha
pPa3HbIX mmMporax Ha OawtoHax ( ¢ 1957 o
HaCTOAIee BpeMsl)






APKTWUO

06c. MupHbIN




CranaapTHbBIM PAAMO30H/ JJIsl H3MEPEHU MOTOKOB
3apsSKEHHBIX YacTull B atMochepe

e ——
o

1 — neHoONNacToBbLIN
Kopnyc;

2 — revrepoBCKue
CUYETUYMKWM;

3 —anroMUHUEBbLIN
nornoTuTesnb 7Mm
TONLWMWHBI;

4 — 3neKTpOHHasa cxema
C nepeaaT4YMKOM U
BbICOKOBOJIbTHbIM
npeobpasoBartenem ;
5 — paTyuk
aTtmocdepHoro
AaBJieHus;

6 — GaTapeu nuTaHus.

N3rorosiaenue Ha JIHC ~ 500 mrT. esxeromno,
3aKyIIKa MeTe0000/104eK, BOAOPO/Ia, OTIIPABKA B ANNaTUTHI U PAD exxeroaHo



CMUCOK CTAHLMN CTPATOCOEPHOIO MOHUTOPUHIA KN
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9 AanbHepeyeHck 133.44E 7.35 ®UAH 05.1982 r.
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KOCMUYECKUE JTYYUN B ATMOCDEPE 3EMIIN
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EOMHCTBEHHbLIM B MUpe BPeMEeHHON pAA AaHHbIX O MOTOKaxX 3apsXXeHHbIX 4acTUL Ha pa3HbIX BbICOTax B
atmocdepe 3emnu (BbICOTbI B KM NMOKa3aHbl B NpaBoOM cTonbGLe), NOofly4YeHHbIN B CeBepPHbIX MOSIAPHbIX
wuporax B MypmaHckon o6n. AHanoruvyHble pe3ynbTatbl nony4vYeHbl B MupHom (AHTapktmga) M B
MockoBckou obnactu. 3a BCo 57-neTHO UCTOPUIO MOHUTOPUHIAa KOCMUYECKMUX NyYern UX MakCUMarnbHbIN
noToK 6bin 3apeructpupoBaH B 2009 r. [laHHble MOryT ObITb UCNOMb30BaHbI A1 ONEepPaTUBHON OLEHKU
paavauuMoHHOM o6CcTaHOBKM B atTMocdepe 3eMnu U 6nmxHemMm KocMmoce.
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3apsiskeHHbIE YaCTHIbI B 3¢eMHOM MarHutocdepe
U AKTHUBHbIE MPOLECCHI B Hell

CoJiHeYHbIe BCIBIIIKU, BHIOPOCHI KOPOHAJIBLHOM MAaCChI

MeXIiaHeTHbIE YIapHbIe BOJHBI

I'eomaruuTHbie Oypu, BO3MYIUEHUS B MarHuTocgepe

BbiCbinaHUs 3NMEKTPOHOB B 3eMHYI0 aTtmocdepy



BbicbinaHnsa anekTpoHoB B atMocdepe
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EaMHcTBeHHAasi B MUpe 0432 JaHHBIX 10 BbICHIIIAHUAM
JHEPIrUYHBIX NICKTPOHOB B 3¢eMHOM IMOJSIPHOM aTrMocdepe ¢
1957 r-2013 .

(~ 490 coObITHIN)

HaaeHa ~ 11 JieTHAS UMKJIUYHOCTD MOSIBJICHUS ITHX
COOBITHM ¢ MAKCUMYMOM, PUXOAALIMMCH HA a3y cnaaa
COJIHCYHOU AKTHUBHOCTH

onpeaeeHbl PU3HYECKHE YCJI0BUS B KOTOPBIX HAOJIIOAAKOTCS
3T coobIiTUs (V, Bz, Dst, AE, Kp, IMF, SSC)

onpeaeeHbl CIIEKTPbI NOrJIomeHust GoTOHOB U
JHEPreTUYECKHe CIEKTPbI BHICHIMAKIIUXCH 3JIEKTPOHOB B
ITUX COOBITHUAX



EPEs observed at Murmansk polar region in 1958-2010
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MEXOYHAPOLOHbDbIE
[MTPOEKTDI
7

COTPYOHUNHECTBO



MEXOYHAPOHbLIV

OKCIMNEPUMEHT

PAMELA



1. AcTpodmnsnyeckme Bonpochl

PU3NKN KJ1 : victounmkm KN, npouecchi

pacnpocTpaHeHunsa KJ1 B mex3Be3gHou cpeae,
MOUCKN YacTUL, TEMHON MaTepPUn

2. COnHeYyHble BCNbILWKM:

NPOCTPAHCTBEHHO-BPEMEHHBLIE N 3HEPrETUYECKME
xapaktepuctmkm CKIJI



a payload for Antimatter matter Exploration
and Light-nuclei Astrophysics

2006r. —H.B

interacting antiproton

« | Flight data: &4 GeVic | «




IR RL

—— Donato et al

----- Donato et al.
... PD_model

e

AMS
BESS-polarnd
BESS1999

BESS2000 A
CAPRICE1998 —p—
. CAPRICE1994
10°° » PAMELA

antiproton flux [GeV m”s sr3]”

—
9
lllllllll

3

- > B

» a

Ll Lo el L1 ot rnal ool

107 1 10 . 10?
kinetic energy [GeV]




OTHOWweHWe NO3UTPOHOB U 3MEKTPOHOB

-_— | 1 P 1T 1111 | | P 11111 | | I 1L 111 II
o L .
+
+ -
0 - - -
S =
—
+0 i & H x n' i
® MASS 1989 i i ©
4L ™ Muller & Tang 1987 ~ 11 T £ 4
107 4 7593 _
— ¥ Clem & Evenson 2007 "t o
- O HEAT94+95 Y | =
~ O HEATO00 ‘*te. o) .
—~ A CAPRICE94 —
| * AMS98 Y v 2
® PAMELA
e I o
10.2 | 1 1 llllll | | 1 lIllII | | 1 lIllII
10" 1 10 102

Energy (GeV)



E’ J(E), GeV’m?s 'sr”

250

200

150

-
(=
o

50 +

Electron spectrum

- Fermi
I ® /
_-‘+0 ¢ |' 4 « &
L 0 - ¢ . Diffusion model
- D éno ¢ . /
i O
] SR I
+ D D
Pamela + +
100 300 500 700 900 1100




J(R) = AR~

Protons Helium

30-80 GV 30-80 GV

Yp = 2.801 £ 0.007(stat) £ 0.002(syst) Yhe = 2-71 £ 0.01 £ 0.002

80-230 GV 80 —-240 GV

Y, = 2.850 £ 0.015 + 0.004 The = 2.766 £ 0.01 £+ 0.027
>232 GV > 243 GV

Y, = 2.67 £ 0.03 £ 0.05 Yhe = 2.477 £ 0.06 £ 0.03

R >80 GV -99.7% R>80 GV -95%
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Droplets
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. GOETHEz
How does nucleation proceed? ONIVERST

. 0.3 nm 1nm 100 nm >10 um
galaqic cluster critical >
cosmic ion cluster

NO " H:s0, H:SO, 1.0, e cloud
P 3
(-”f / aerosol condensation it
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cluster cluster CN / ™

:\,zj / H20 \ . ¢ ) — \—h
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ion pairs\ H,SO, - o A / \,_, 4
NQ'\ /
H;0*

3

Network of various processes (coagulation, neutralization,
decay, losses to wall)

Curtius et al 2006




CLOUD collaboration

L X
cloud
|9 institutes from Europe,
Russia and USA

|4 atmospheric institutes
+ 5 space/CR/particle physic:

CLOUD-ITN network of 10
Marie Curie fellows: 8 PhD
students + 2 postdocs

+2 new USA

University of Innsbruck, Institute of Ton Physics and Applied Physics, Austria

University of Vienna, Institute for Experimental Physics, Austria

Instinute for Nuclear Research and Nuclear Energy, Sofia, Bulgaria

Helsinki Instinue of Physics and University of Helsinki, Department of Physics, Finland

Finnish Meteorological Instiute, Helsinki, Finland

University of Eastern Finland, Department of Physics and Mathematics, Kuopio, Finland

Tampere Universiry of Technology, Department of Physics, Finland

Goethe-University of Frankfurs, Institute for Atmospheric and Environmental Sciences, Frankfurt ar
Main, Germany

Leibniz Institute for Tropospheric Research, Leipzig, Germany

University of Lisbon, Department of Physics, Portugal

Lebedey Physical Institute, Solar and Cosmic Ray Research Laboratory, Moscow, Russia

CER; Physics Department, Switzerland

Paul Scherrer Instirur, Laboratory of Atmospheric Chemistry, Switzerland

University of Leeds, School of Earth and Environment, United Kingdom

University of Reading, Department of Meteorology, United Kingdom

Rutherford Appleton Laboratory, Space Science & Particle Physics Departments, United Kingdom
California Institute of Technology, Division of Chemistry and Chemical Engineering, USA



Halwu sKkcnepuMeHTalibHble
3aaunm:

* N3mepeHne notokos [KJI

* 3MepeHue nNpoCTpaHCTBEHHO- BPEMEHHbIX
XapaKTepPUCTUK MyyKa 4acTuL, OT YCKOpUTENS
("HaBeaeHne"” nydyka Ha Kamepy)

* OLeHKa BennYnHbl MoHM3aumn B kamepe CLOUD



GCR counter

e UP (top), LOW(bottom )
and TEL channely of
the GCR device

(120 counters).

o Integratliow time:
25 my -5

since july’09 at CERN

Dimensions: 750 X610 X 170 mm; ~ 22 kg.



£ CARPET-device Win32(Swiss var.) applet : F5 - Starts/Stops Device | 24h data file cycle.

File Device Graph Help

sTOP |
. GCR counter
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Particle Beam Hodoscope

* Hodoscope consists of 9
vertical and 9 horizontal
plastic scintillators (L = 180
cm, W — 20 cm and Th - 15 mm).

* These 18 counters (placed on
support frame of ~ 2.2 X 2.2 m2.

integration time of beam flux
time profile is 20 ms

flux space contour (H-V profile) -
once per each 500 ms spill (81
points of H+V  counters

coincidences per spill )

online data visualization and
data recording software




BEAM HODOSCOPE

« The maximum beam intensity is around 0.5°10%/spill (400 ms)
I.e. the mean time between particlesis 1 ys

counter can resolve two particles separated by ~ 20 ns then the

inefficiency (1 counter) due to unresolved particles (assuming

gl(! particles through one counter) is therefore 20 ns /1000 ns =
/0.

If, the beam will be spread over 8 counters, so the loss is
reduced to 2%/8 ~ 0.2%

beam flux time profile ~ 20 ms integration time

flux space contour (profile) - once per each spill (400 ms; 81
points of H+V counters coincidences per spill )

online data visualisation and data recording software



5 Scintillator-detector-array- applet : F5 - Starts/Stops Device | 24h data file cycle.

File Device Graph Help
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CLOUD CHAMBER







Honn3anusn YBCIUYIHUBACT CKOPOCTHh HYRJICAIIMH B 3eMHOH
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CLOUD: Atmospheric observations:
© Jgcr (<0.1pptv DMA + <2 pptv NH3) Hohenpeissenberg, Germany (mountain, meadow, forest)
A Jgcr (<0.1pptv DMA + <2-250 pptv NH;) Hyytiala, Finland (Kulmala 2013) (boreal forest)
© Jn/ger/x (3—140 pptv DMA + 10 pptv NH3) Hyytiala, Finland (Paasonen 2010) (boreal forest)
Theory (ACDC): “ Melpitz, Germany (rural, agricultural, livestock)
— Jgcr (O pptv DMA + 10 pptv NH3) San Pietro Capofiume, Italy
— Jger (10 pptv DMA + 10 pptv NH3) (industrial, agricultural, livestock)

Tecamac, Mexico (urban)

Ixcnepument CLOUD/PS21S5: 3aBUCHMOCTb CKOPOCTHU HYyKJI€ALMU 4acTHUL J, , ¢ IMaMeTpoM
1.7.am B 3aBucumocTH 0T KoHueHTpauuun H,SO, (cm?) . JlaHHbIe mpeacTaBieHbl MO 3-M
rpynnam: a) ounapHas Hykieauus (H,SO,+H,O), b) tpumiernas nykineauns (NH;+H,SO,+
H,O) wu c) TpurmuierHas Hykjeauus B npucyrcTtBuu aumerunamuHa (DMA+H,SO,+ H,O;
(DMA- C2H7N)). Jlnst cpaBHEHUs! MIPUBEICHBI JIaHHBIE M3MEPEHUM B arMocdepe (MareHbKUE

rDaTTMmAaOTT T\



1.

HauboJjiee 3HaUMMbIe HOBbIE Pe3yJibTaThI:

CKopocTh NPOTEKAHUA MPoLecca HYKJIealuu ¢ y4acTHEM IapoB
H,S0,, amMuaka u BOAbI B [eCATKH Ppa3 YyBeJUYUBACTCHA B
HPUCYTCTBUU UOHOB.

BnepBble ONBITHLIM IyTeM HAOMIOAAJIUCHL 00pa3oBaHHEe M POCT
HOBBIX 3aPAKEHHBIX KJIACTEPOB MOJICKYJ (23P030JbHBIX YaCTHII)
U3 MPOCTHIX MOJIEKY.I.

IKCIEPUMEHTAJIBHO YCTAHOBJICHO, 4ToO HaOJ0maemMasi
HYKJIealusl CEPHOKHUCJBbIX YAaCTHIl B HHUKHed armocdepe He
MOKeT ObITH 00bSICHEHA peajibHO HAdMI01aeMoil KOHLIeHTpauuen
aMMOHHUs B arMoc(epe. CylnecTByOIIAs KJaaccudeckass Moae/Ib
(GopMHUpoOBaHMA a3P030Jiel B HUKHEH aTMocdepe, Mo-BUIUMOMY,
HYKIA€TCHA B CYILECTBEHHOM IepecMoTpe.



Hauo0oJiee 3HaYUMbIe HOBbIE Pe3y/ibTaThl:

BnepBble IMOKa3aHO, YTO /Ja’Ke  HE3HAYUTEJIbHOE
NPUCYTCTBUE numermwiamuna (DMA;  C,H,N;
KOHIEHTPAIMA~ HECKOJIbKO pptv) HNpPHUBOAUT K
YBEJIUYCHHUI0 B THICAYH-ACCATKH ThICAY pa3 (mo
CPABHECHHUIO C TCPHAPHOU M JIBYXKOMIIOHEHTHOM
HYKJIeAllMH) CKOPOCTH 00pPa30BaHMA KJIACTEPOB YACTHII,
CO/EePKAIUX CEPHOKMCJbIE COCTABJIAIOIIME.

UccaenoBanme CTPYKTYPbI 00pa3ylOmMXcsl PU 3TOM
KJIACTEPOB MOJIEKYJI NM0KA3aJ10, YTO BKJIAI HOHHO-
NHAYHHPOBAHHOM HYKJIEAIMH B 3TOT MPOLIECC COCTABJISIET
~20% B yCJI0BHSIX, XaPAKTEPHbIX JAJI51 HUKHEH 3eMHOM
arMocdephbl.
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ConHeuvHbin cybmunnumeTpoBbi Teneckon (Solar Submillimeter wave Telescope),
yCTaHOBIEHHbIM B acTpoHoMmuyeckoMm komnrekce Kacrneo (CASLEO, ApreHTtuHa. B
dookyce ero 1.5- METPOBOW aHTEHHbI pPacnosfioXeHbl 4 paguoMeTpa ONd U3MepeHud
NOTOKOB Mn3ny4vyeHnsa Ha 212 'y n 2 pagnometpa - ansg npmema 405 Ty, nanyveHums.
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[Tpoekums paguoMETPOB COJSIHEYHOrO CYyOMUIIIMMETPOBOIO
Teneckona (SST) Ha conHe4YHOM aucke: pagnomeTpbl 1-4 ans
npnema 212 'y BOSMH, a paguoMeTpbl 5,6 — Ona namMepeHud
405 'y n3nyyeHms.



CARPET: cosmic ray observations
(El Leoncito, CASLEQ, Argentina)
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Time (year after 2000)

The Moscow and Rome Neutron Monitors measurements (diamonds and plus symbols respectively). The
CARPET temperature uncorrected cosmic ray data (dashed black curve) and the corrected data using: first
method (grey curve with squares), second method (grey curve with triangles), and third method (grey curve with
asterisks) observed between 2006 and 2010. The black curve with crosses shows the fourth method corrected
cosmic ray data and the grey histograms and black dotted curve shows the monthly mean and 13 months
smoothed Brussels Sunspot Number. The bar in the left upper corner indicates the upper limit of the RMS

estimated on daily mean data. J.GEOPHYS. RES. V. 118, 1403-1409, 2013



HoBbIn Hay4HbIN NpoeKT ¢ YHuBepcutetom MakKeH3un u
UHCTUTYTOM KOCMUYeCKux nccriegosaHmn (bpasunus):
2013-2018 rr. Pa3BuTtune akcnepumMmeHTanbHou 6a3bl.

HeVITpOHHbIVI AeTeKkTop F[amMmma-cnekTpomMmeTp




MEXOYHAPOOHbIE

OKCNEPUMEHTDI

COBRAT & LEONA



MeKAYHAPOAHBIN NMPOCKT

COBRAT

(France, Norway, Spain, UK, Czech Republic, Denmark, Peru,
Brazil, Russia. Argentina)

COBRAT : Coupled Observations from Balloon Related to Asim and Taranis
(2015-2017)

é cnNnes

CENTRE NATIONAL D'ETUDES SPATIALES

COBRAT

17t December Meeting
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Giant lightning from cloud tops to the
atmosphere (Su et al., 2005)
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Figure 1. Pictures of a sprite obtained with a fast-imaging camera
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é cnes  Nosyca - System Architecture

ZPB
>]1week
20-40 km
~ 150 kg

* % % %

COBRAT Meeting — 17th December 2012 3

The balloons will carry: one TGF sensor, one charged particle directional
detector and energy analyzer, TLE cameras, electric and magnetic field sensors,
one aerosol counter, one UV spectrograph, ...



Collaboration with COBRAT balloon project

COBRAT : Coupled Observations from Balloon Related to Asim and
Taranis (2015-2017)

The ACATMOS team is going to provide LATINELT ground support
and part of the equipment that will fly onboard the short and long
duration balloon flights, to be launched from South America, by the
Coupled Observations from Balloon Related to Asim and Taranis —

COBRAT project, starting in 2015.

The balloons will carry: one TGF sensor, one charged particle
directional detector and energy amnalyzer, TLE cameras, electric and
magnetic field sensors, one aerosol counter, and one UV spectrograph.

COBRAT will have two long duration flights, one will survey the
equatorial region, and the other will survey Southern Hemisphere
subtropical regions, inlcuding the South America Pampas Region that is
in the SAMA, and cannot be survey by satellites, as shown in Figure.
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The yellow lines show the COBRAT ~5° regions of interest around
the equator and 27.5° latitude. Notice that most of South America
region falls into a region where RHESSI takes no data due to the
SAMA.



Within a few years the TARANIS (Tool for the Analysis of RAdiations from
lightNIngs and Sprites) mission from CNES and the ASIM (Atmosphere-Space
Interactions Monitor) from ESA will be operating in space.

They are dedicated to the study of TLEs and TGFs and their potential
consequences. Both phenomena are observed above thunderstorms and are
supposed to be generated in the altitude range [10 km - 80 km]. Accordingly,
coordinated measurements from balloons (in the vicinity of the generation
regions) will be needed to identify unambiguously the generation mechanisms
and the importance of the atmospheric effects.

The aim of the COBRAT (Coupled Observations from Balloon Related to Asim
and Taranis) project is to maximize the scientific return of the TARANIS and
ASIM missions. It is based on the development and the operation of Zero
Pressure Balloons (ZPB) that can reside in the middle stratosphere (altitudes in
the 20-40 km range) above stormy areas for more than one week and can carry
heavy poly-instrumented gondolas (up to 150 kg). We present and discuss the
strategy adopted by the COBRAT project.



MEXOYHAPOOHbLIN

MPOEKT

COJIHUE - TEPAIEPL



LHPOLHBONVAVAHDIN  CIOPOH) PCROPAHBIX  HdClOL B UCHIPT 1CPdICPLOBOIO 11IPUBd.ld,

0CTAeTCA HEBBICOKOIL.

Tt «apoBamy

PaIIOTaCTOTHOC MILTTHMETPOBOC
MHIKDPOBOIHOBOEC

BHANMOC  PECHITCHOBCKOEC

Prc. 1.1, CrieKTp 31eKTpOMArHITHBIX BOTH I TepareproBBlil «IIpoBamy.

9KBMBAreHTHaqa Temneparypa nanydvyeHuna yactorom 1 Tl u cocraens
Bcero47.6 K
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IlepBbIH cJy4yau OOHapYKeHUS MOLLIHanA COJIHeYHasn BCMbILLUKA,

3aperncTpupoBaHHaa B cybteparepuoBom auana3oHe 4 Hoabpa 2003 r. MMokasaH
BPpeMeHHOW Npoduab NOTOKA pagmomnsnyyvyeHma Ha Yyactotax 0.2 u 0.4 Tlu. HukHAS
naHeNb NokasbiBaeT 20 CeKyHAHble AaHHbIE B yBe/IMUEHHOM MacwTabe. Ha Bpeske
AAH YACTOTHbIM CNEKTP BCMbIWKN, r4e BUAEH XOPOLIO U3YYEHHbIN MUKPOBOJIHOBOM

cnekTp (<100 ITu) n HoBas KOMNOHeHTa B cybTeparepuosoi obnactu [41].



"k“Mﬁng;; new flare observations (ISR)
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YAaCTOTA

CI'IeKTp paanonsny4v4eHunsa CoJiHe4HbIiX BCNbILWUEeK

1. u3BecTHas 00JIACTh MUKPOBOJHOBOTO U3JIYUYCHUS
2. HOBBIE JaHHbIC 0 CyOMUIIITUMETpOoBOM H3aydeHuu (~ 200 u 400 I'ri; SST)
3. HeuccrenoBanHas TTi-00J1acTh U3TYUYEHUS



« CONMHUE — TEPATEPL »

- UHWUMMALL (2011- 1.8.)
- [lporp. Npe3ng. PAH Ne 22 (2012 - u.8.)




Npepnonaraemass cxema npubopa (ogHOM SAYeEKM-6roka) AOnNA AeTeKTUpPoBaHUSA
conHe4yHoro TeparepuoBoro usny4dyeHumsa B npoekte COJIHUE-TEPATEPU. 1 - onto-
3NEeKTPUYECKUN npuemMHUuK (A4venka lonesl) ; 2 - BxoaHble okHa (TPX) ; 3 - YyepHan
HU3Ko4YacToTHaa membpaHa (Tydex; ana BbiaeneHnsa nanydyeHusa ¢ A > 20 MUKpoH nnu f <
15 Tlu); 4 - metannuyeckne sfA4Yeukn (OTBEPCTUSA)- Y3KOMOSIOCHbIE pPe3OHaHCHbIe
dunbTpbl Ha 3agaHHy 4actoty (Hanpumep, 1, 2, 3 Tru ..); 5 - pe30OHAHCHbIN
npepbiBaTenb; 6 - ccepunyeckoe BOrHyToe 3epKaso € LepoxoBaTon NOBEPXHOCTbLIO; 7 -
BbifyKnoe cdepunyeckoe 3epkarno ¢ 3awmton cnpaBa. MNCTOUYHMK [OeTeKTUpyemoro
NU3Ny4YeHUs pacrnorsioXeH crnpasa
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The Development of THz Photometers to Observe
Solar Flares from a Stratospheric Platform

C. M. da Silva
P. Kaufmann', E. Correia’ , L.O.T Fernandes , C.G. Neuron Ltda.
Gimenez de Castro, A.S. Kudaka, J.-P. Raulin, A. Valio Sao José dos Campos, SP, Brazil
Escola de Engenharia, CRAAM V. Nicolaev, A. Timofeevsky
Universidade Presbiteriana Mackenzie Tydex Co.
Sao Paulo, SP, Brazil Saint Petersburg. Russia
pierrekau(@gmail.com M. Lebedev
R. Marcon Special Astrophysical Observatory of Russian Academy of
Instituto de Fisica Gleb Wataghin Sciences, Saint Petersburg, Russia
Universidade Estadual de Campinas A. Shih
Observatorio Solar “Bemard Lyot™ National Aeronautical and Space Administration/GSFC
Campinas, SP, Brazil Greenbelt, MD, USA
E‘.C. Bortolucci, J.A. Diniz, M.B. Zakia, G. Hurford, R. Lin
Centro de Componentes Semicondutores University of California, SSL, Berkeley, CA, USA
Universidade Estadual de Campinas, V.S. Makhmutov, Y. L. Stozkhov
Campinas, SP, Brazil Lebedev Physics Institute,
Jacobus W. Swart Moscow, Russia
Faculdade de Engenharia Elétrica ¢ de Computacio A. Marun, P.Pereyra, R. Godoy, G. Fernandez
Universidade Estadual de Campinas, Complejo Astronomico El Leoncito, CONICET
Campinas, SP, Brazil San Juan, Argentina
N. Machado, A. Abrantes T. Villela
Propertech Ltda. **nstituto Nacional de Pesquisas Espaciais,
Jacarei, SP, Brazil Sdo José dos Campos, SP, Brazil

The newly found solar flare spectral component with intensities increasing for larger sub-THz frequencies, brings challenging constraints for
interpretation. Higher THz frequencies observations are needed to understand the nature of the mechanisms involved. A two-frequency THz
photometer system was developed to observe outside the terrestrial atmosphere on stratospheric balloons. Two 76 mm diameter telescopes
were designed to observe the whole solardisk detecting small relative temperature changes caused by flaresat localized positions at 3 and 7 THz.
Golay cell detectors are preceded by low-pass filters to suppress visible and near IR radiation, band-pass filters, and choppers. It can detect
temperature variations smaller than 1 K with time resolution of a fractionof a second, corresponding to small burst intensities. The photometers
are assembled in a thermal controlled box to which dataacquisition and telemetry systems are coupled. A laboratory THz photometer prototype
was developed. The SOLAR-T flying model has been completed. It is planned to fly on board of long-duration stratospheric balloon flights in
2013-2015. One will be coupled to the GRIPS gamma-ray experiment in cooperation with University of California, Berkeley, USA with one test
flight in US, and a 2 weeks flight over Antarctica during local summer. Another flight over Russia (one week) is planned incooperation with the
Lebedev Physics Institute, Moscow, during local summer



Koortmnanqominf HA¥ THO-TEXHHECKREN COBE1
fDE:(k?.LIme O KOUMHULCKOL O AVENTCTEA

0 TROTPABIAIAM DAFHILIS B HPHIOKANBIX HCCITIURIUHIET H 3RCITEDHVEHTOR
Hil WHIOTAPYEMBX ROCHATECRHI ROMILICKCAN
y.1. Hnoweperag, 4, r. Kopoats, Muckouexan otn., 141070

¥1IBEIKJAN)
3amecnre n npracesares,
PYKODOIHTCNL OUCpR kKU pale e
pyare KIFTC Poexocvocy
ST .‘;e.‘ £= 1., Kapadanataw

« B A2 20030

PELIEHHE M 1

() BBEICHHE KOCMRMIECKEX JRCTICPAMEIt ak «hunouséuray, «MBH M-2y, «Murkporupy,
«Hanonactiuan, «llpobuornm, «Coanue-Teparepny», «PATEH»,
«DuTofHOPEARTOP», 4 Imuceuns B «0arocpovIry o npoipummy Ha A 11 G0 D (TR HETITNEN
BCCACTOBUHUA M IKCIEPHMENTOD, NJAWHBCVRIX Ha Poccitiickom cermen e MEC»

-~

B cooroercang ¢ e 3 TIpuromeran 2 K «/lwiocponsofl NPOTPIMME My wi-
TPREIAAHRAX ACCACTOBAIMIT W I IUPLECETOB, TLTATHpyemhix Ha Pocemiickon cermer e
MKC» (sepewd 2012 roga} © mOpAAKE Naver cHid JOAroCPOUTION TpoITawyal # ¥ HTLIBAT,
GTO UM ROCMICKIDX DRChepamenor  «bioxémkan, «MRBIT M-2»  «Muxposups,
al lavcuucinas,  «llpoduoran, «Cu,umc-l'epare_::my: «MATEH», «boTodmopeniioas,
€HUCCUTH OOTTOCTAK) KAMOAUCHLT TPERDLUNAY, YUIIHOBICIITL'E Tk iy Poil RBCACIONT
11ODLIX lmmn-wumx'axcucpmte"n O B 6 STOAroCPOIYIO TPk pumMy EQyEU0-MPHENATRAA
FCLIE) OKAHM L [1 AXCORPAMEN 1ok, ILIHBEPYeMLTX T PO MKCy, upuiucmaercs

TPEILIEIIAI:

Bty kooMAMECRIE “KENCcPUMCHTH «hbuoiLiinxay, «MBH M-2v, «Mukpopr:,
ol fumoygaemzy,  «lMpobiosuts, aCanme-Teparspms, <A1 I, «PoToBH 2ea v,
«IMUCSIIAY T {(.'-Il)lrwch':Tl'}'Tt‘! WMDY TOTCTIO-NPHEISIHAX  NCCTeTORA4MI ;)

AKCOCPIMRITION, NIAHMPYCMIIX T Poecanesond carveme MKC»,

FLo. yu&iioro cexpernps o
KHTC Pocrocviocu - ¥7A4 1.1, Jurpecn



TrK «Ilporpece M»

TIK «lporpecc M»

TIIK «Coios TMA»
TIIK «Coi03 TMA»

IIKK MKC c¢ ycraHOBJIEHHBbIM
MaJIbIM JIA00PATOPHBIM MOAYJIEM
(MJIM).

YPM-HS
YPM-H3 (YI13)

YPM-H7

LlmozoBas kamepa
Kynoa

€ WLHOMHHATOPOM VPM-H4 (¥ DI14)

Mauasbiii adoparopusbiii monyiab (MJIM)
¢ pa3MelleHueM HA HeM YHHBEPCAJIbHBIX
padounx mect (YPM) naas MoHTaxka
HAYYHOT0 000py10BaHHUA.



llepcrieKTUBEI U TJIAHHI ...

* IIpomoibKeHrE TEKYIIUX padOT U IMPOEKTOB

KOCMHYECKHUM JIydaM B aTMocdepe, IpoeKTaM
PAMELA u CLOUD

* Pa3zButue paOdOT MO HOBBIM MEKIYHAPOIHBIM
nposickraMm COBRAT, LEONA, MONICA,
SST-CASLEO-CR, SOLAR-TERAHERTZ
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MEXKIYHAPOAHBIX  KOH(EPECHIIUM

Pa3BuTHE CYILIECCTBYIOIIMUX MEXKIYHAPOIHBIX
KOJIJIAa0OpaLyii
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