JkcnepumeHT «lMamena» u
NMOUCKM YaCTUL KTEMHOUY
MaTepuu

HO.UN.CtoxkoB (PUAH) oT uMeHn
coTpygHunuyectBa [NAMEJIA

lll HepeHkoBCKue yteHus: “HoBble meToAbI B
J3KCnepumeHTanbHOU anepHou husunke n dunsmke yacrtuy’”,
PUAH, 6 anpensa 2010 r.



COOEPXAHUE

3aga4vm aKCnepumMeHTa

CnektpomeTtp NMAMEIJIA

OTHoweHune notokoB (Pbar/P)
OTHOWweHne NoToKoB et/(e” + e)
CnekTp ranaktu4yeckux 3fIeKTPpoHOB C
3Heprueun 6onee 100 3B

BbiBoAbI



COOEPXAHUE

3aga4vm 3KcnepuMeHTa

CnektpomeTp NAMEJIA

OTHoLweHne notokoB (P/P)
OTHoOLWeHne NOTOKOB e*/(e” + e)
CneKkTp ranaktu4eckKkux 3fIeKTpPpoHOB C
3Heprueun 6bonee 100 NB

BbiBOoAbI
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Annihilation of

Collision of High Energy Exotic Particles

Cosmic Rays with the
Interstellar Gas

Cosmic Rays Leaking
Out of Antimatter
Galaxies

Evaporation of
Primordial Black
Holes

Antimatter Lumps
In the Milky
Way



COOEPXAHUE

3agayum aKkcnepuMeHTa

CnektpomeTtp NMAMEIJIA

OTHoLweHne notokoB (P/P)
OTHoOLWeHne NOTOKOB e*/(e” + e)
CneKkTp ranaktu4eckKkux 3fIeKTpPpoHOB C
3Heprueun 6bonee 100 NB

BbiBOoAbI
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CNEKTPOMETP NAMEIJA

FeomeTpunu. chakTop:
21.5cm2 cp

Bec: 470 kr
Pa3mepbil:
130x70x70 cm3

360 BT

MowHocTb (noTpeb.) :

AHTMCOBNAAaAr.
3awmTa

Kanopumetp
N300paxeHus:

44 nnockoctu Si ¢ 22

croamu W mexay HUMU

16.3 X,/ 0.6 L,

et/p w ﬁ/ e
Ha ypoBHe 104 ~ 10-°

Bpems-nponeTtHas
cuctema (TOF)

OnpepeneHue Hanp.
ABWXEHUA YacTuubl
c Ppno1I73Blc

MarHuTH. cnekTpomMmeTp

B=048T

6 nnockocten Si

(2 cnos Ha Kaxaow)
TonwmuHa Kaxaoro
ctpuna 300 pm
PaspeweHune ~3um
MDR ~ 1400 GV/c

CunHtTunnatop C4

HenTpoOHHLIN
aetektTop (ND)

36 3He cyeTuyMKoB
NonuaTumn. 3amMmeanuT.



Pecypc - [K1

ari .. llati Command / Measurement
ernier engine installation antenna

Solar battery

Coordinate / time
synchronization antenna

Accessories module

Pamela Research
Hardware
pressurized container

Research

Instrument module
hardware module

Instrument 4
pressurized container

Star tracker

Cooler

"5
% Optronic equipment

WO,

L

VRL (high rate datalink)

antenna
Command 7 Measurement Infrared local
antenna vertical reference

3apada. 3o0HOupoBaHue
3eMIiM B LULMPOKOM
cneKTpasribHOM
AnanasoHe

NU3rotosrneH LICKB
NMporpecc B Camape

Bpems pabotbl >3 net

Nepepaya AaHHbIX MO
BbICOKOCKOPOCTHOW
paguoriuHuu

NMAMEJIA HaxoauTcs
BHYTPU repMeTU4HoOro
KOHTenHepa

Macca: 6.7 T
BbicoTa: 7.4 m
ConHeYHble
6aTapeu: 36 m?




« Kocmonorna (aHTuBewecTBO, TeMHas

MaTepusda, HOBbIE HYdaCTH LUbl)

 dusmnkKka KOCMMUYECKUX nyyen (MCTOYHUKHU
KOCMMUYECKUX NTy4Yeun, reHepauums,
pacnpocTpaHeHue)

 ®dusuka ConHua n renmocdepbl (CONMHEYHbIe
KOCMUYEeCKUue nyyu, aHomasribHas KOMMOHEHTa,
MOAYINSAUNOHHbIE NpoLecChl)

 Yactuubl B marHutocdepe 3emnu
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15 nroHsa 2006 r.
c nonuroHa bankoHyp pakeToun
COKO3 ObINn ycnewHo npoBeneH
3anyck KOCMM4YeCcKoro annaparta
PECYPC - 1K1 co cnekTpomeTpom
[MAMEJIA Ha 6opTy

C 11 vrona no HacTosiLlee BpemMsa Hay4YHas
annapartypa nepeaaet uHdopmauuio Ha
3eMrio



NMNAMEJA

3AIYCK
15/06/06

~15 Nue2abalim OaHHbIX

nepedaemcsi Ha 3eMJiro
exxedHeesHo 8 HLIOM3, Mockea
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XapakTepucTuku opbuTel

e 300 - 600 kM

e KBazunonsipHasa opbébura

(70° HakNnoHeHue)
e BpeMmsa pa6otbl >3 ner

e dnnnnTnyeckasa opbura



COOEPXAHUE

3agayum aKkcnepuMeHTa

CnektpomeTp NAMEJIA

OTHoweHune notokoB (Pbar/P)
OTHOLWeHUe NoToKoB e*/(e* + e)
CneKkTp ranaktu4eckKkux 3fIeKTpPpoHOB C
3Heprueun 6bonee 100 NB

BbiBOoAbI



Antiproton to proton ratio
PRL 102, 051101 (2009)

IMAX 1992 ! N L
BESS 2000
HEAT-phar 2000

CAPRICE 15498
CAPRICE 1594
BESS-polar 2004
MASS 1991
BESS 1995-97
BESS 1999
PAMELA

OO0 4P X

10°

10
kinetic energy (GeV)



Donato 2001 (D, $=500MV)
Simon 1998 (LBM, ¢=500MV)
Ptuskin 2006 (PD, $=550MV)
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10
Kinetic energy (GeV)




Antiproton to proton ratio
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BbiBOO

B NanakTuke aHTUNPOTOHLI OOpa3yrTCH
B pe3yfbTaTe B3aMumMoaeucTBusA
NPOTOHOB KOCMUYECKUX NTyYeu C
AaapamMu mexsBe3aHou cpeabl

(Prin ¥ Puc = PHP+pt..).

[1na onucaHnsa BerIM4MHbI NOTOKA U
3HepreTMYeCKOro cnekTpa p He
TpebyeTcsa Apyrux UCTOYHUKOB.



COOEPXAHUE

3agayum aKkcnepuMeHTa

CnektpomeTp NAMEJIA

OTHoweHue notokoB (Pbar/P)
OTHoweHue NoToKoB e*/(e* + e)
CneKkTp ranaktu4eckKkux 3fIeKTpPpoHOB C
3Heprueun 6bonee 100 NB

BbiBOoAbI



Positron to all electron ratio
Nature 458, 697, 2009

Secondary production
Moskalenko & Strong 98
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Astrophysical Explanation
Pulsars
S. Profumo Astro-ph 0812-4457

—

= Mechanism: the spinning B of the pulsar strips e~ that
accelerated at the polar cap or at the outer gap emit y that
make production of e* that are trapped in the cloud, further
accelerated and later released at 1 ~ 10~ years.

E,; ~ 10% erg
= Young (T ~10°>years) and nearby (< 1kpc)
= If not: too much diffusion, low energy, too low flux.

= Geminga: 157 parsecs from Earth and 370,000 years old
= B0656+14: 290 parsecs from Earth and 110,000 years old
= Many others after Fermi/GLAST

= Diffuse mature pulsars

-\ .\ .\ \ N\ g A S S S/ s



Fermi Pulsar detection

CTA 1

b Dragonfly
© 8 oo
@)

oemw% ™ & ¢

Pulses at

© New pulsars discovered in a blind search 1/ 1 Oth true rate
Fermi Pulsar Detections RS NSescont tate pebwry

@ Young radio pulsars
£ Confirmed pulsars seen by Compton Observatory EGRET instrument




Interaction of high energy gamma-rays with star-light

F. A. Aharonian and A M Atoyan
J. Phys. G: Nucl. Pan. Phys. 17 (1991) 1769-1778.

A. Eungwanichayapant and F. A. Aharonian
0907.2971v1 [astro-ph.HE]

After discovery of TeV binaries like

| S5039 and LSI 61 by
HESS/Magic/VERITAS in which the
powerful production of high and vedy high

energy gamma-rays is accompanie
their absorption (which leads to the
modulation of the gamma-ray signal), it is

clea
of e

r that these objects are also sources

ectron-positron pairs.
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KoHueHnTpanus 3Be3a B I amakruke, Ha
KOTOPBIX HAOJIOAAKTCH BCNBIIIKHA, PABHA ~
0.056 3Be3a/mC’,

KoHueHTpanusa Bcex 3Be3/1 TOJNbKO B ~2 pa3a
BeILIe 3T0i BemuuHbl (~ 0.133 3Be3a/mc?d).

(P.E. I'epindepr «KAKTUBHOCTb COJTHEYHOI'0 TUIIA
3B€3/1 INIABHOMU IMOCJIEA0BATEJIbHOCTHY, U31-BO
ActponpuHt, Oxecca, 2002 r., 688 cTp.)



KapiukoBbie 3Be31bl — 3Be3/1bI INIABHOU
IMOCJICAOBATCIbHOCTH CIICKTPAJIbHBIX
kiaacco G — M.

(xpacubiii kapauk AU MIC HaxoauTest Ha
paccrosiiuu ' = 10 nmc ot Costnna, T = 4x107 K) ----

Temneparypa — (7000 — 2500) K
Macca - (1 -0.06) M

Pagnyc - (1-0.1) R
CeerumocTts — (2 — 0.0008) L
(L =3.86 x10% spr/c)



Bo BpeMs BCIbIIEK HA KPACHBIX KAPJIUKAX ONTHYECKASA
CBETHUMOCTH 3B€3/Ibl YBEJIHMYUBAETCS B HECKOJIbKO pa3s.
IoiHasA SJHEPIrusa ONTHYECKOI0 JMANA30HA YBEJIHYHBAETCS
10 ~ 10°° 3pr. JIINTeILHOCTh 3Be3AHBIX BCNBIIIEK — OT
0JIel CEKYH/I 10 JIeCATKOB 4aCOB.

Hanpumep, Becnbimka 15 uroas 1992 r. ua AU Mic
IJIAJIACH ~ 2 Yaca U JHEePIus, KOTOpas BbIAEJIHJIACH 3a 2
yaca B yabTrpaduoere (65-190 A) 6b11a paBHa 3x103 3pr.
Yepe3 cyTkn Ha0/I101a/1aCh CJIeIyI0IIasi BCObIIKA C
nosHoM ZHeprueit EUV 2x10% spr.

AU MiC umeer cjienywinue xapakrepuctuku: I = 9.9 nk,
umerorcs natHa, (R, /R ) =039, (M, /M )= 0.52,
log L, = 32.38.



3aperucrpupoBaHo 0oJiee 1200 BCcbIXMBAKOIINX 3BE3]1 C
yucjoM Benblinek 0oJiee 4000. Ha UV Get ~ kaxabii yac
MPOMCXOAMT BCNbINIKA.

UV Get umeer cieayromme XapakTepUCTUKU: I = 2.7 1Ic,
umerores natHa, (R /R ) ~0.16, (M,/M )~ 0.1,
log L, =~ 30.91.

Benbimeynass akTuBHOCTb CostHIIA HA ~ 4 mopsAKAa
BeJIMYUHBI HUKE, YeM Y CAMBIX AKTHBHBIX KAPJIMKOB.
IlostHasi SJHeprusi COJTHEeYHOM BenblIKkU 4 aBrycra 1972 r.
ounenuBaercs pasHoii 2x10% spr.

ITosiHast JHEPTUsl MOIIHBIX 3Be3AHBIX BCHBIIIEK MOKET
MOCTHUraTh 3HaYenuii 10 3x10%° spr.



B l'aj1akTHke NJIOTHOCTDH SJHEPIrum

W, & W= W, = 0.5 3B/cm’.

ITosmmas >ueprust KJI papaa W, = w, . xV
rae V= 5x10% em? — o0bem aucka ManakTukm.

W, =P, _xtxn. =~ 10 3pr.

Cpennsist momHocTh 1 Benbimiku B KJI Ha kpacHoM
kapauke =~ 10%° spr. Ilycrs Benbliku npoucxoasaT 1 pas B
3.5 nus1. Torna P, =~ 10°" 3pr/ron.

Yucao ucrounukoB KJI: n. = kxN = 2x10%°, e

N = 2x10Y — yncao 3Be3n B Hamreit 'anakruke,

K = 0.1 - koappunuent. Bpems xu3nu KJI B l'anakruke
T~ 107 Jer.

Torga or BeOblIlIeK HA KPACHBIX KAPJINKAX HMeeM

W, =P, xtxn.,~ (103 spr/rox) x (107 aet) x (2x101°)
W, = 10> 3pr.

~ 1054
g = 104 3pr,



CnekTtp KJ1 B cBepxHoBbIX N(E) = A/E?,

rpe ¥, = 2.2, Yo, = 2.2.

B MNanakTtuke 3a Bpema ~ 107 neT y,,, = 2.7 n
Ay, .~ 0.5. InAa aneKTpoHOB y,, ~ 3.2, T.e.

A vy~ 1

CneKTp NO3UTPOHOB U 3NTEKTPOHOB,
poxaaembix FanakTuke B pe3ynbTarte
B3aumoaeunctesuu KJ1 c mex3sBe3agHbIM rasom,
umeer y, = 2.7. [lpuHMMasn, 4YTo Ans
NO3UTPOHOB A y,,.~ 1, CNeKTp NO3UTPOHOB
oyaeT UMeThb ¥, .~ 3.7. OTHOLIeHMe NoToKa
NO3UTPOHOB K NOTOKY 3/IEKTPOHOB OyaeT
nagaTb C POCTOM 3HEpPrmn 4yactuu.



Ecnu cnekTp YacTtuu, YCKOPEHHbIX BO
BCMNbIWKaX Ha KpaCHbIX KapfuKax, MMeeT BUA
N(E) = A/EY, roe Yxap = 2-2, TOTAA CNEKTP
BTOPUYHbLIX MO3UTPOHOB OyAeT UMETb Y, ®
2.2. lNpun pacnpocTpaHeHun B [[anakTuke

Ay . ..~1uny .~ 3.2. T.e. Bl anaktuke gns
NO3UTPOHOB OT KPaCHbIX KapJZIMKOB
OTHOLUEHUE NOTOKA NO3UTPOHOB K NMOTOKY
3JIeKTPOHOB He OyAaeT 3aBUCeTb OT IHEepPrum
yactuu.



PocT oTHOLWeHUA e*/(e + e*) npu aHeprnax

E>~5GeV MOXHO OOBACHUTDL
obOpa3zoBaHneM OONOSNTHUTESILHOIO NOTOKA
NO3UTPOHOB B 3Be3AHbLIX BCMNbILWKaX Ha
KpacCHbIX KapfiMkax 4epe3 npouecc
B3aMMoaeucTBUA C BelwecTBOM 3Be3abl
YCKOPEHHbIX BO BCMNbILWKE MPOTOHOB C
obpa3oBaHueM m+ 1 nocneaywoLero ux
pacnaga: Tyt e".

B aTom cny4yae oTHoweHue of e*/(e” + e*) OyaeT
pacTu ¢ yBeninyeHmem aHeprum E m nmetb
makcumym npum E ~ (100-300) I'3B. MNMocne
3TOWN 3HEeprum otHoweHue e*/(e + e*) oyaer
nagaTtb, T.K. MacuMaribHas 3Heprusa yacTuy
YCKOPEHHbIX BO BCMbILWKaX Ha KPACHbIX
Kapnukax Bpsa nv npesocxoaut 1013 3B.
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AHTUMaTepuaA

AntiHelium/Helium flux ratio
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COOEPXAHUE

 CnekTp ranakTu4eckux 3afIeKTpPoHOB C
3Heprueun 6onee 100 3B



BbICOKOOHEPI'MYHbIE
SJIEKTPOHDI

* BbICOKO3HepruuHbIe 3MeKTPOHLI AAFOT UHGOPMALMUIO O
671U3KUX UCTOYHUKAX KOCMUYECKUX nydeu,
HAXOAAWMUXCA HQ PACCTOAHUAX MeHee HeCKOJSTbKUX
COTeH napcek.

* dNeKTPOHLI ¢ 3Heprueir 6onbwe 102 3B 6bIcTpO
TepaloT ee U3-3a CUHXPOTPOHHLIX MOTepb U
06paTHOrO KOMNTOHOBCKOrO paccesHus.

+ O6HapyxeHue NepBUYHBIX 3J71IeKTPOHOB C 3Heprueu
6onbwe 1012 3B 6yneT cBupeTenbCTBOBATL O
CyLWeCTBOBAHUMU UCTOUYHUKA (UCTOYHUKOB)
KOCMUYECKUX Jyden B 6nmxHen mexsse3aHOU cpefle

(r < 400 nc)
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ANEKTPOHLI ¢ 3Hepruen E > 1012 3B

* - (dEJdX) ~ (W, + W) E, 2
w,,-=0.753B H=6.7-10°Tc

»  t(E./2) = (2.3-10°)/E,,
roe [t] =roabl, [E ] = ToB

» 1 =[2D(E,) 't]°°
D(E,) = 1028+ E_® cm?/c
5=(0.3 - 0.7) [E.] =3B



JJNEKTPOHbI C 3Heprmen E >1 TaB

E., T>B 1 10 100

T, roner 2.3:10° 2.3:107 2.3:103

D,em?/c  810% 15102  3.1-10%
I, TIC 400 200 100




B akcnepumeHTe NAMEJIA

« Ona oTbopa 3NeKTPOHOB UCMONb3YKTCA AaHHbIE
Tpekepa (TPK, Tpaekropua v 3apsaa 4yactuubl),
kanopumeTtpa (KAJ10, kackagHaa KpuBasi, dHeprus
yacTuubl) UM HEUTPOHHOro aetekropa (HAO,

pa3aerieHue 35fIeKTPOMarHUTHbIX U AaepHbIX
KackagoB).

* UmeeTcAa 2 pssoa AaHHbIX .
1. TPK + KAJ1O + HL] (aneKkTpoHbl ¢ E > 100 N'3B)
2. KAJ1O + HO (a3nekTpoHbl ¢ E > 300 '3B)



Mpu BsaumopencTeumn npotoHa c E, =300 3B ¢
AapoM Bonbdpama oo6pa3yroTcs CUNbHO
WoHuUsymwuwme Yyactmubl <n,> =129+ 1.2,
nMBHeBbIe YacTuubl <n> = 18.6 + 1.5 u cpegHun
yron o6pasoBaBLUMXCH JIMBHEBbIX YacTuy, <tan
(6/2)> =2.83 £0.06, roe O - yron B nabopaTtopHou
cucteme KoopauvHart

(3kcnepumeHT B naboparopumn Pepmu. J.R.
Floricen et al. Interaction of 300 GeV protons with
tungsten and chromium. Phys. Rev. D13, 1976,
558-565, Issues February 1976).



c W =174 A = 183.84 p=19.3r/cm?
A, = 189.7 rlcm?

X,=6.76 rlcm?=0.35 cm

- Ph: Z=78 A=207.2 0=11.35 ricm3
A, =194 rlcm?

X,= 6.37 rlcm?=0.56 cm

« Kanopumetp: Bec 110 kI 24*24*5.72 cm?
22 W nnactuHbl (0.26 cm or 5.018 r/lcm?;
0.74 X, or 0.027 A))

Bcero: 16.3 X, unun 0.6 A
1 A, =37.8 NnNacTUHbI



CnekTp ranakTu4ecKkux npoOTOHOB:

Jo(E) =kEY 1/(m?c cp N'9B)

[E] -TaB; K =14900 +/- 600; y=2.74+/-0.01
OnaE>20MB  J,(E) = 1.49*10%/E>"™

(T.K. Gaisser, M. Honda, R. Lipari, and T. Stanev. Primary
spectrum to 1 TeV and beyond. Proc. 27-th of ICRC, 2001).

CneKkTp ranakrm4eCcKkux 351IeKTPOHOB:

J.(E) =kE" 1/(m? c cp IN3B)

[E] - TaB; K=270; y=3

AnaE>20MB  J (E) = 2.7*10%/E3

(JTyun kocmuuyeckue ranakTnyeckume (3aHepreTm4yeckKkume
cnekTpbl), FTOCT 25645.122-85 - TOCT 25645.125-85,
FlockomuTteT no ctraHpgaptam, CCCP, MockBa.1986).



Ratio of Je / (Jp +Je), %
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OCHOBHasi TPYAHOCTb — pa3aeneHne 3J5IeKTPOHOB U
NMPOTOHOB.

[Ons BblaeneHus 3NeKTPOHOB U3 NMONTHOro NOoToKa YacTuL, Mbl
ncnonb30Banu criegylolime Kputepmum otoopa
3NEeKTPOHOB:

1. BsaumoageuctBue B (1-3) cnoax W,

2. Yucno HeutpoHoB n B Kackape KAJ1O gorxHo
YAOBMETBOPATb COOTHoweHno n <3 10> Q, + 2, rae Q,
3Heprus, BbiaeneHHasa B KAJIO;

3. [OnA anekTpoHOB oTHoweHue A = (S,/S,) 2 0.5, rae S; n S,
ecTb nnowaan noa KackagHou KpMBOM OT ee Hauana Ao
Makcumyma (S ) VI OT MaKCMMyMa [0 ee KOHLa B
KanopumeTpe (S

4. KackagHas KpuBasi 4OJKHA ObITb rMagkou U UMeTb OAMUH
MaKCUMYM.



duTt KackagHou Kpusou B KAJ10

N(x) = Ni, exp[- 2(x = x,)?/(d(x + kxy,))],

roe N 1 X, — MakcMmMym 4yucna yactuu
KackagHou kpuBou (N ) U nonoxeHue

3TOro Makcumyma (X..), d n Kk
ABNAIOTCA BbIYUCNAEMbIMMU

napamMmeTpamMum.

(C. Song for HIREs collaboration. Study of the longitudinal development of air
shower with CORSICA. Proc. of ICRC, 2001, Hamburg, Germany, HE, 490-494).



(dE/dt) = E b[(bt)a1]*exp(-bt)/I(a),

roe t — yncno pagMauuMoHHbIX eauHMU, E, —
nosiHaa aHeprusa Kackapa, b n a —
napameTpbl, onpenensemMbie U3 BblpaXeHUuun
[(a-1)/b] = In (E,/E,) + C, E, — KpuTH4eckas
3Heprusa, paBHada, C =- 0.5 gnsa
3NeKTPOHHbIX KackagoB un C = 0.5 gnsa
KackagoB, oOpa3syeMbiX raMMa-KBaHTaMM,
['(a) — ramma-doyHKUMUA.

(The European Physical Journal C15, 1-878 (2000); Review of Particle Physics).



E, relative units

0.10
0.08 -

0.06 -

o

(=)

S
|

0.02 4

0.00

E, = 180 GeV

experiment
calculation (1)

- calculation (2)

10

t, radiation length

15

20

k =0.83

d=2g/cm2



OnpeaejieHue YJHEPrun YACTHIIbI

DJIEKTPOHbI

N3 mostHO# 1u10Iaau KacKaJHOU KPpUBOH (Q, /2)s,:
1I»B=138.1 £ 13.8 mip

U3 ynciia yacTu B MAKCUMYMeE KACKAHOU KPUBOU
(N 11I3B=11.14 mip

max)

[IPOTOHLI

N3 nosiHOM nuiomaan kackaaHou KpuBou (Q,,/2)s,
1 13B ~ 48 mip



Number of events

70

2 3

(Q/2) > 26000, entries - 536

4 5 6 7

dE/dx, mip




Events selection
(example: L2ZPAMO60727c, 2074940 events)

Calorimeter (Q,/2 >13 000 mip) — 5171
Tracker (> 0) — 947

Tan x (-0.5;+0.5) — 492

Tan y (-0.4;+0.4) — 223

Neutron number (< 20) - 110

Charge Z2=1 (dE/dx < 3) - 74

A A

The visual inspection and analysis is made for
selected 74 events



11 Event viewer

Flight date: 25.07.2006 Entry number: 903442

=

tracker
surnmary information
n-tracks 2  nm-singlets O
surmary mips left 0.00
¥view n 0 mips 0,00
y-wiew no O mips 0,00
track details
selected track 1}
base sum 5 x 5 w B
fit chi-square 12,9148
ZdEdx =, mips 1.35
rigidity  126,1 deflection -0.01
charge sign negative
ToF system
beka 1.025 direction down
<dEdx =, mips 0.00
=4 detector
energy release, mips 172,03
neutron detector
event 1 upper 11 bottarn |10
calorimeter
surnrnary information

half g-tatal, mips

released mips  sumf2 26696
Aeview | ZE005 y-view | 27387
saturated sum 0 x 0 w 0
gqeZ2 4656 nx22 35

¥plm 11 wplm 14 slf.krig true
Gewle) 275,20 error 32,97

selected strip

view X plane 00 strip 00
mips left 00000 saturated
plots helpers

current file summary

file name L2PAMOBD? 25 root date 26.07 2008
total events 1775280 inflight tirme 80292

livetime nfa deadtime nfa

file position (enfries explore)

currententryIE] qn3d4z2

event layering

event layers £ 04 name tan v

.ho comment.
time 1000000 ms

flux 00.0000 efts g)

current subentry E] 124:221.

manual Iayer filtering

kL current layer

laver management ukilities

Open lavers manager lfﬂ Ipdate layers content __j Er

owse files

event quick search

quick search criteria cl-gtot E 100000

current event summary information

orbital information

packet number 4756103 lattitude, deg 1

9.992

absolute time, s 1153838375 longitude, deg 162.287
board time, ms 1755846148 altitude, km 392831
GM time 14:39:35 L-shell, radii 1.078
GMC rigidity 12833 B-abs, gauss 0.294

trigger information

runevent 2061 livetime 52 deadtime
rates top 18 middle 2 bottom
trigger rates AR 26 58 32 123

sd+calorimeter rates 17 1] trigger config

9
b
1z
CaLo

horus database guick info

current user | task

order

record = no recs = 12 - created
owner - task -
code ID -- filtering order --  access level

calorimeter data analysis utilities




— | Cascade curve approximation

=)

sUmmary cascade curve

~

.
|
m
] H

o0 01 02 03 04 0506 07 0B 09 10 11 12 13 14 15 16 17 18 19 20 21

x-yiew cascade curve

planes treatment tools

summary curve cursar

plane DD|5|:|urce mips  17.59 |fit mips  00000.00

#-mips 3428 |y-mips 089 |[=fy]ratio 35334
Include plane || & Exclude plane

| ®=¥iEw CUrve cursor

plane uu|mip5 34,28 |hit5 1] ||:Dnﬁdence =

parametric guality (chi2) = |passes done —

i.core - |w.cure = |q.p'u'm = |w.pvm =

slice profile

ﬂﬂﬂﬂ Hﬂﬂ

00 01 0203 04 05 06 07 08 02 10 11 12 13 14 15 16 17 18 19 20 21

y-view cascade curve

oAl |

o0 01 02 03 04 0506 07 0B 09 10 11 12 13 14 15 16 17 18 19 20 21

o| Anothe

cascade curve approxzimation | NN

primary cascade parameters

w-max 1153 n.ﬂ 0.250 n lztimpact 1 n
amax 234445 [lla s5s50 [llpessesede 10 B
k 0oz lla ooooto [Ilpasses done azan

o 45752 Bla ooioon {2 F00

secondary cascade parameters actions

I:I &) Exclude plane
x.s 00.00 fa.s 0000 flws 00000 6 RS
resulting data (level 3)

Initial walues

12 zurnmary mips 2ERYE | half-qtot mips ZBR9E

profilad mips 27212 [w 27037 |y 27387 |ratic 987

integral mips 249153 | restoration increment 100 20

attack 11811777 | decay nfa |sustain nia

release 17341533 | cascade assymmetry 0681

approximation logger
chi®2 course

selected pass Q0o

chi~2 value 00.000000

additional actions

allfits || gl Smooth curve || 9§ Pass LNF analysi

F5] DB manager




Elect‘r‘on: neutrons -1 C=2.74 A =0.63 E~210 GeV

e =)
cascade course profile x-view planes ENEY y-view planes

10

elected plane summary plane : 1
B =-mips ¢ 2359.21 s-hits : 0 s-sat: 0
®-mips | 2307.19 w-hits : 0 w-sat: 0
y-mips @ 2411.22 y-hits 1 O y-zat: 0
elected strip summary [x-view] [plane:11] [strip:95]
mips:0000.00 good wi0.0000 ainia

eqgion selection

bl 34,25 qo0771.73 qp:077.58
chi10.3199 | 2743 ;




Flight date: 25.07.2006 Entry number: 192647

I Event viewer

E5

tracker
summiary information
n-tracks 2 n-singlets 2
summary mips left 1.68
®-view no 1 mips 0,87
y-vierw o 1 mips  0.82
track details

selected track i]

base sum 5 x &6 y 5

fit chi-square 0.5262
<dEd: >, mips 1.14
rigidity 143,85 deflection 0,01
charge sign positive

ToF system
beta 0,934 direction down
<dEdx, mips 0.00

s4 detector
energy release, mips 447 .37
neutron detector
event 3 upper 2 bottom 2
calorimeter
summary information
half g-total, mips 43750
» N »
released mips  sumj2 | 42851
w-wiew | HLEEE y-wiew [HEEE0
saturated sum 12 x| ¥ v 5
qz22 4685 nx22 S
spim 12 wplm 14 slf.krig true
Gev(el S7Z2.61 error 6379
selected strip
wiews X plane 00 skrip 00
mips left 00000 saturated

plots helpers

0o0.00

00,00

current file summary

file name L2PAMOBOT 250 root date 25.07. 2006
total events 1775280 inflight time a0292
livetime nia deadtime na

file position (entries explore)

current entry IE] 192847

event layering

event |avers

¥ 04 name tan

camment .no comment.
size 221 time 1000000 ms

oo.o0 % | flux 000000 eifs g)

event quick search

quick search criteria cl-gtot E 100000 |

current event summary information

orbital information

packet number 3828780 lattitude, deg =723
absolute time, s 1163801444 lonagitude, deg 132.846
board time, ms 138652372 altitude, km 27 R2A
GM time 4:24:04 L-shell, radii 1.096
GMC rigidity 12.408 B-abs, gauss 0,335
trigger information
runevent 15052 livetime G deadtirne 9
rates top 23 rmiddle 3 battarmn 4
trigger rates Fa 19 114 27 144 145
sd+calorimeter rates 22 1] trigger config CALD
horus database quick info
current user |task order
record = no recs = M2 - created -
owner -- task -
code ID - filtering order —-  access level -

calorimeter data analysis ufilities




EE®

— | Cascade curve approximation

planes treatment tools

sUmmary cascade curye

summary curve cursar

i '§| plane l]l]|m||:|5 G.84 |h|t5 ||::anidenc:e =
ol parametric guality (chi2) = |passesd0ne =
|— 7 f.core - |w.core - |q.pvm - |w.pvm -
i) 0 slice profile
r
0
Fﬂﬂl H
00 01 02 03 04 05 06 OF OB 09 10 11 12 13 14 15 16 17 18 19 20 21

plane l]l]|5|:|ur|:e mips 5.56 |ﬁt mips 0000000

®-mips B34 |y-mips 428 [#fy] ratio 15951

I:II:I Inc |IJ|:||-' plane

&) Exclude plane

H-viEw CLIMYEe CUrsor

¥-wiew cascade curve

ﬁﬂﬂ HHW

cascade curve approximation |GG

primary cascade parameters

k08392 la oooo1o Bl easses done 3200

s I £4.4400
o chi™2 i

00 01 02 03 04 05 05 OF OB 09 10 11 12 13 14 15 16 17 18 19 20 21

actions

Initial walues

y-view cascade curve

. I

resulting data {lewel.3)
|12 summary rips A2831 | half-qtot mips 43780
profiled mips 444F6 [s 45112 [y 43820 [ratie 1020

integral mips 48418 | restoration increment 170 57
attaclk 20425733 | decay nfa | sustain nia
release 27989559 | caszcade assymmetry 0730

approximation logger

chi™Z course

selected pass Qo

chi~2 walue 00000000

00 01 02 03 04 05 06 OF OB 09 10 11 12 13 1% 15 16 17 18 19 20 21

additional actions




Electron: neutrons -3 C =2.56 A=0.73 E ~ 340 GeV

- Calorimeter, strip analysis

cascade course profile xX-view planes y-view planes

plane : 1
s-mips  3690.19 s-hits : 0 s-sat; 2
®¥-mips ; 3687.78 #-hits 0 ®¥-sat: 1
y-mips @ 2692.59 y-hits 0 y-sat i 1
selected strip summary [=-view] [plane:11] [strip:00]
I rnips:0000.00 good w:0.0000 ainfa




U1 Event viewer

Flight date: 09.07.2006 Entry number: 163665

tracker
summary information
ntracks 2 nesinglets 14
summary mips lefk 353,71
¥-wiew n 6 mips 1301
y-wiew no 5 mips 25,70
track details
selected track 0
base sum 4 x 5 w §
fit chi-square 0.6636
ZdEdx >, mips 1.09
rigidity 2494, deflection 0,00
charge sign nia
ToF system
beta 100.00 direction nfa
<dEdx >, mips 0,00
s4 detector
energy release, mips 603,30
neutron detector
event 13 upper |10 botkom -
calorimeter
summary information
half g-taokal, mips 20561
n-hits s:-c B6Z 7
released mips  sumf2 20561
wwiew 19457 y-view 21686
saturated sum 0 x 0 v O
gx22 10434 nx22 43
xplm 15 wplm 15 sF.trig Erue
Gewle) 180,77 errar 21.66
selected strip
view X plane 00 skrip 00
mips left 00000 saturated

plots helpers

)
current file summary

file name LZPARMIBD?09c root date 09.07.2008
total events ARERON inflight time 464955
livetime i4=) deadtime nfa Calculate

file position (entries explore)

currententryE] 1E3RRS

event layering

gvent layers # 01 name tan 'y

u.a comment Ao comment,

size 55 time 1000000 ms
pat  o000%  flux 00.0000 eifs g)

currentsubentryE] 13:55 i‘

manual layer filkering
Add current event || ) Delete current event k current layer

laver management wtilities

Qpen |ayvers manager f'-—1 Update lavers content __j Browse files

event guick search

quick search criteria ol-gtot E 100000 @

current event summary information

orbital information

packet number Th3963 lattitude, deg -F91m
absolute time, s 115241458711 longitude, deg -A1.R05

board time, ms ER4ZR2T altitude, km RO7 R1E
GM tirne 313 L-shell, radii 3371
GMC rigidity 1.311 B-abs, gauss 0.347

trigger information

runevent 21249  livetime 24 deadtime 10

rates top 123 middle 249 bottomn 40
trigger rates 185 L 364 128 775 433

sd4+calorimeter rates 1] I} trigger config CALD

horus database quick info

current user | task order

record = no recs = T2 = created
Qwner - task -
code ID - filtering order ——  access level

calorimeter data analysis utilities




'
— | Cascade curve approximation

EBEX

sLmmary cascade curve

|y,

o

-
i

|I_|| | ‘

00 01 02 03 04 05 06 OF OB 09 10 11 12 13 14 15 16 17 18 19 20 21

x-wiew cascade curve

planes freatment tools

summary Ccurve cursor

plane |]|]|sour|:e mips 4020 |ﬁt mips  00000.00

#-mips 4080 |v-mips  40.80 |[sfy] ratio 100.00

Include plane || &5 Exclude plane

= Y-¥iEWw CUMYE cursar

plane 0o|mips 4080 [hits 0 |confidence -

parametric quality (chiz) = |p35595 done —

1j.core - 1.COFE -~ |gqpum - |u1|.p\rm -

slice profile

_mill

00 01 02 03 04 05 05 OF 08 08 10 11 12 13 14 15 16 17 18 18 20 21

y-view cascade curve

1 ﬁﬁﬂﬂﬂﬂ

00 01 02 03 04 05 05 OF OB 02 10 11 12 13 14 15 16 17 18 15 20 21

cascade curve approximation | NG

primary cascade parameters

K

o chi®~z tib.tirll‘dle

actions

resulting data (level.3)

12 surmmary mips 20561 | half-gtot mips 20561

profiled mips 21452 [n 20808 [y 21897 [ratic 950

integral mips 31214 | restoration increment 157 973

attack 13153525 | decay nia |sustain nfa

release 18035813 | cascade azzymmetry 073

approximation logger
chi™2 course

selected pass 00

chi~Z walue 00.000000

additional actions




Proton: neutrons - 13 C=5.55 E ~ 650 Ge
' A=

:: Calorimeter strip analysis

cascade course profile

x-view planas 1 y-wvigw planes

plane :

s-hits : 0 s-sat: 0
w-hits : 0 w-sat: 0
y-hits @ 0 y-sat: 0

selected strip summary [%-view] [plane:15] [strip:00]

1
[

mips:0000.00 ood wi0,0000

reqgion selection

crosstalk effect parameters
| parameters |delta 00270




U1 Event viewer

Flight date: 16.07.2006 Entry number: 1374659

tracker

o

summary infarmation
n-tracks 2  nesinglets &
summary mips left 46,97
Aview o4 mips 32,59
y-view no 20 mips 1438
track details

base sum 4 x 5 w 4

fit chi-square 0,2944
<dEd:c>, mips 1.28
rigidity  314.5 deflection 0.00
charge sign pasitive

ToF system
beta 0.793 direction down
=dEd:, mips nfa

s4 detector

energy release, mips 505,05
neutron detector
event 4 upper & bottom 4

calorimeter
summary information
half g-total, mips 5805

n-hits = 482 x 240 y 242
released mips  sumf2 6806
B-viEwW 6745 y-view 6867
saturated sum 0 x 0O ¥ 0
gx22 | 11096 | nx22 33
xplm 21 wplm 22 sl trig False
Gew(e) 3539076, error 42094,
selected strip
vies X plane 00 skrip 00
mips left 00000 saturated
plots helpers

=]
=
=]
(=3

=]
=
o3
tA3

E

2

=
=3
)
[=3

=]
=1
=1
=1

=]
=3
=]
=

=
=
&

=]
=
=
=1

selected track ]

00.00

current file summary
file name L2FPARMOBOTT B root date
total events 1530170
livetime nfa

16.07.2006
inflight time 87163
deadtime nfa C

file position (entries explore)

current entrvE] 1374659

event layering

# 00  name
camment

Calculate

event layers .unnarmed.

.hot commented.
size 10000000 ey time 1000000 ms

00,00 % flux 00.0000 efis g}

event quick search

quick search criteria cl-gtot E 1o00o0aa IEI

current event summary information

orbital information

packet number F1515R3 lattitude, deg -R2.7an
absolute time, s 1153085758 longitude, deg

-69.094
board time, s 324261135 altitude, km 593524
GM time 21:35:58 L-shell, radii 1.871
GMC rigidity 4255 B-abs, gauss 0.254
trigger information
runevent 29529 livetime 13 deadtime 13
rates top 47 rmiddle q battarm 15
trigger rates 129 45 246 63 367 269
sd+calarimeter rates 36 0 trigger config CALD
horus database quick info
current Lser |task order
record = no recs = 2 - created -
awner -- task =
code ID =

fitering order —

access level -

calorimeter data analysis utilities

T Open




—|Cascade curve approximation

EE®

sUmmary cascade curve

planes treatment tools

summary curve cursar

| ||

plane l]l]|5|:|ur|:e mips 1.32 |ﬁt mips 0000000

®-mips 172 |y-mips 091 [=fy] ratic 191.00

|:||:| Inc qu:I-— plane || & Exclude plane

S-ViEw CUMve cursor
plane l]l]|m||:|5 1.73 |h|t5 1] ||::anidenc:e =

00 01 02 03 04 05 06 OF OB 09 10 11 12 13 14 15 16 17 18 19 20 21

x-wiew cascade curve

parametric guality (chi2) = |passes done —
f.core - |w.core - |q.pvm - |w.pvm -
] slice profile

dl

00 01 02 03 04 05 05 07 08 05 10 11 12 13 14 15 16 17 18 15 20 21

cascade curve approximation [N

primary cascade parameters

k09165 Hla oooson [ passes done 20480
. chi~2 EANERR]
1

actions

Initial walues

y-view cascade curve

resulting data {lewel.3)
12 summary mips BE0G | half-qtot mips BE0GE

]

00 01 02 03 04 05 06 OF OB 09 10 11 12 13 14 15 16 17 18 19 20 21

profiled mips 7534 [s 8202 [y G867 |ratie 1104
integral mips 18880 | restoration increment 277 30
attacl 7577320 | decay nfa |sustain nia
release 11302 205 | caszcade assymmetry 0E70
approximation logger
chi™2 course

selected pass o

chi~2 walue 00000000
additional actions

il Smooth curve || 3. Pass LWF

4 add to DB j DE manager




Proton: neutrons -13 C=4.92 A=0.67 E ~ 380 GeV

L:: Calorimeter strip analysis =3

cascade course profile R | &) -view planes y-view planes

L
i}

—r—

01

——

0z

—

03

—r—

04

—r—

=

]
IIIII'll.__________ |

selected plane summary plane : 2
s-mips @ 137285 s-hits 0 s-sat: 0
w-mips o 1406.71 w-hits o 0 w-sat 0
y-mips ;. 1338.99 y-hits 0 y-sat 0

selected strip summary [x-view] [plane:20] [strip:95]

rmips:0000.00 good w0.0000 EHITE]

region selection [o0]-[25] -

crosstalk effect parameters
| parameters |de|ta 0.0270

Prof Fits




Flight date: 11.07.2006 Entry number: 584205 -

1 Event viewer
tracker _ current file summary
— summary information file name = LZPAMO?0711croot | date 11.07.2007
T n-tracks 1 nesinglets 0 e ’
'.\ i r!1 — e i @ T f:otall events 1857362 . inflight tirme 023
A wview n 0 mips 0,00 | — livetime ryfa deadtimne nla
H raie) : Ed “t‘ip_ls /00 i file position (entries explore)
rac etalls ()
selected krack ] I.'I.' current entry 584205
T base sum 3 x 5 0w 3 1l event layering
I':/-ﬁ dlln e ﬁtdg;:-squar'e 1-011999? @\) e event layers # 01  name Z=1
L <dEdx, mips : I = cormment _no camment.
EE:'?;S;?.S deFIec:?: 0.00 i umm.m e 1 fime 1000000 ms
1] fluee 00.0000 efiz g)
ToF system if
/-—-\_ beta 100.00 direction  nja fl
{ # } <dEdx, mips 0.00 @)
W toga =4 detector 7 on.a0
H energy release, mips 442,66 ]
neutron detector i
|| event 11 upper 2 bottom 1 i
calarimeter i event quick search
summary information . T B
? 2000 half q-tokal, mips R ? 2000 quick search criteria cl-gtot E 100000
r-hits < [+ I » [l current event summary information
released mips  sumf2 13213 i} : . :
I orbital information
w-wiew 12989 yw-view 13447 ] K b lattitude. d
1 satirated sum 0 x Oy O [l packet number 2968307 ElttIFU e, deg 21849
‘/' ™, g2z (112507 nxzz S P absolute time, s 1184139317 longitude, deg 7Y 624
( 1% = xpim 20 yplm 21 sk.trig. False @ board time, ms 133250950 shitude, km 572732
e Gevie) BEFEE01. errar S1628, /I — GM time 73517 L-shell, radii 1.100
selected strip i GMC rigidity 12.308 B-abs, gauss 0324
H iz _|ediplme Jinh] ciim [ if trigger infarmation
mips left 00000 saturated I - SEEg et 269 deadt 10
T |Dt5 he| T |I|I rFuneven Ve I!TIB eaatrme
/ @ p P @ rates top 21 riddle 1] battam ]
N, wa triggerrates 74 26 125 38 171 130
— sd+calorimeter rates 15 1] trigger config CAaLO
0800 horus database quick info
- current user |task order
N record = ho recs = M2 - created —
D467 owWner -- task -
code ID - filtering order --  access level --
0400 = = —
- calorimeter data analysis utilities
0333
0367
H o200
£
033
no&7




'

— | Cascade curve approximation

EBEX

SLImmary cascade curve

pla

nes treatment tools

1

T r‘ﬁl || |‘ |‘ ‘ “ ‘

summary curve cursor

plane oo |50ur|:e mips  21.60 |fit mips

0o0o0.00

00 01 0203 04 05 06 07 08 0% 10 11 12 13 14 15 16 17 18 18 20 21

x-wiew cascade curye

g-mips 2612 |y-mips  17.08  |[%fy] rafio 15285
Inchude plane || &) Exclude plane
= H-WIBW CUMYE cUrsor
plane oo|mips 2612 |hits 0 |confidence —
parametric guality (chi2) = |passes done —
1y.core -- |w.cure - |q.p\rm - |w.p\rm -
slice profile

Al

00 01 02 03 04 05 06 07 08 0% 10 11 12 13 14 15 16 17 18 18 20 21

y-view cascade cUrve

¥

esulting data (level.3)

]

|2 sumrmary mips

13218 |half-gtot mips

13218

profiled mips 13218 |H 12984 |',I 13447

| ratio HE.A

integral mips 35414

| restoration incrernent 257 92

attack  15552.296

decay n'a |sustain

nia

release 19331.431

cascade assymmetny

0.756

approximation logger

chi~Z c

ourse

selected p

ass 00

chi*~2 walue 00000000

00 01 02 03 04 05 06 07 0B 09 10 11 12 13 14 15 16 17 168 19 20 21

additional actions




Calorimeter strip analysis

Proton: neutrons -6 C=0.86 E ~ 400 Ge

cascade course profile 12 X-view planes y-wiew planes

L
oo

——

01

——

02

——

—T—
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Proton: neutrons -50 A =0.57 E ~ 3600 GeV

«': Calorimeter strip analysis

cascade course profile

]
|

plane :

X-view planes

y-wigw planes

1

s-mips @ 8425.92 s-hits @ 0 s-sat: 7

w-mips @ 8832.29 w-hits 1 0 w-sat: 2
y-mips : 8019.55 y-hits : 0 y-5at ;4
selected strip summary [%-view] [plane:12] [strip:00]

[ mips:oo0z.00 good wi0.0021 ainfa

Prof Fits




Flight date: 19.07.2006 Entr

number: 1178943

I Event viewer

EE

tracker
summary information
n-tracks 0 nesinglets 38
surrmary mips left 99,02
*=view n 22 mips &5.00
y-view n 16 mips 31,02
track details

selected krack =

base sum rno x o Yoo

fit chi-square n/a
=dEdx =, mips nja
rigidity  nfa  deflection  njfa
charge sign nfa

ToF system
beta 100.00 direction  nfa
<dEdx =, mips nja

=4 datector

energy release, mips 285,33
neutron detector
event 10 upper [ botkom 7
calorimetar
summary information
half g-tatal, mips 46922
n-hits + [EEE] - FEEE v R
released mips  sum/2 | SE0ES
s-wiew THSOEEE w-view RS
saturated sum 11 x (80w 2
grxzz 3744 nxze
splm 10 wplm 11 slf.trig False
Gevie) 485.85 error 58.23
selected strip
wigw ¥ plame 00 strip 00
mips left 00000 saturated
plats helpers

current file summary

livetime nfa deadtime nfa
file position (entries explore)

file name L2PAROEN7T 9 root date 19.07.2006
total events 1870596 inflight time a7044

currententrv 1178843

event layering

event layers

00.00 % flux

£ 00  name .unnamed.

EE..E comment .not commented.

size 10000000 ev fime 1000000 s
00.0000 ef(s g

event quick search

quick search criteria cl-gtot E 100000

cUrrent event summary information

orbital information

packet number 11022710 lattitude, deg £.a12
absolute time, s 116533214900 longitude, deg -5.980
board time, s BE0406361 altitude, km B09.721
GM time 15:11:40 L-shell, radii 1.150
GMC rigidity 10520 B-abs, gauss 0227
trigger infarmation
runevent 17201 livetime 20 deadtime 9
rates top 1 rmiddle ] bottarm 2
trigger rates ok 27 143 kL] 179 176
sd+calorimeter rates 20 i} trigger config CAaLD
horus database quick info
current user |task orcer
record = ho recs = 2 -- created —
awner - task -
code [D -- filtering order --  access level --

calorimeter data analysis utilities




'

— | Cascade curve approximation

EBEX

SLImmary cascade curve

[/ N
r |

.
i

(

|
s
”|||

|l

00 01 0203 04 05 06 07 08 0% 10 11 12 13 14 15 16 17 18 18 20 21

x-wiew cascade curye

planes treatment tools
summary curve cursor
plane l]l]|50ur|:e mips 20218 |fit mips  00000.00
H-mips 46302 |y-mips 14044 ([xfy] rafio 220 34

I:":l Inchude plane || &) Exclude plane
=
=

y-view curve cursor
plane oo|mips 14044 |hits 0 [confidence —

parametric guality (chi2) = |passes done —
1y.core - | I Cke - | 1. - | wpm -
= slice profile

i e,

00 01 02 03 04 05 06 07 08 0% 10 11 12 13 14 15 16 17 18 18 20 21

y-view cascade cUrve

HHH Hﬂﬂﬂﬂﬂ

00 01 02 03 04 05 06 07 0B 09 10 11 12 13 14 15 16 17 168 19 20 21

cascade curve approximation | RN

primary cascade parameters

wman 838 [l 0250 ] tscimeec 0 B

k 17315 Bla ooosoo [l easses done 3200
o 36106 Bla ooroon [l e 02

actions

resulting data ({level.3)
12 surmmary mips 46083 | half-qtat mips AR322
profiled mips 46474 [x 45821 [v 47126 [ratie 87.2

integral rips 48216 | restaration increrment 102 75
attack 20305390 | decay n'a | sustain nis
release 27162997 | cascade assymmetry 0.747

approximation logger
chi™2 courze

selected pass 00

chi*~2 walue 00000000
additional actions




2roton:. neu 00 GeV.

cascade course profile NlE x-wiew planes ) y-wiew planes

I
..-ullllllllllllllll.

|

plane : 9
s-mips : 4109.97 s-hits : 0 s-sat: 3
“-mips ¢ 4170.10 w-hits : 0 w-sat 2
y-mips : 4049.22 y-hits : 0 y-sat 1
selected strip summary [x-view] [plane:09] [strip:00]
mips:0000,00 good wi0,0000 ainfa

region selection - [o0]-[95] -

Legion toggle




Flight date: 19.07.2006

I Event viewer

=

tracker
summary information
n-tracks 2 nesinglets 20
surrmary mips left 35,39
E=wiew N 9 mips 17,49
y-vieww n 11 mips 17.90
track details
selected krack ]

base sum 4 x & w 4

fit chi-square 1.3672
<dEdx=, mips 5.13
rigidity  128.3 deflection  0.01
charge sign nfa

ToF system
beta 100,00 ditection  nfa
<dEdx>, mips 0.00

s4 detector

energy release, mips 368,31
neutron detector
event 15 upper & botkom -
calorimetar
summary information
half g-total, mips 19651
n-hits = [FEEE « I » EOE
released mips  sumf2 19651
¥-wiew 19805 y-view 19497
saturated sum 0 x 0 % 0
qu22 631.6 nx22 41
splm 13 wplm 12 slf.brig true
Gewie) 185,17 eror 22,18
selected strip
wiew ¥ plame 00 skrip 00

mips left 00000 saturated
plats helpers

=
=
(=]
=

0533

;

=
=

0o.oo

current file summary

L2RARMDBOTT 9 root date

file position (entries explore)

19.07.2006

file name
total events 1870596 inflight time a7044
livetime ryfa deadtime ryfa

currententry 994458

event layering

event layers # 01  namme tan Y

fluee

part 0. nu %

t R 5
umm.m I:S?ngmen 289 ntiorﬁgmrqeﬁntrﬁﬂﬂﬂ s

00.0000 ei(s g

event quick search

EEl oo

quick search criteria cl-gtot

CUFrent event summary information

orhital information

packet number 10838085 lattitude, deg REAE1E
absolute time, s 11533714034 longitude, deg -935657
board timme, s 5537140705 altitude, km 367323
GM time 13:10:34 L-shell, radii 22189
GMC rigidity 0.030 B-abs, gauss 0.439
trigaer information
runevent 27283 livetime 40 deadtime 10
rates top 130 riddle 27 battam 28
trigger rates 226 a4 399 134 739 439
sd+calorimeter rates 53 il trigger config CALO
horus database quick info
current user |task order
record = ho recs = 2 = created —
owWner -- task =
code ID - filtering order --  access level --

calorimeter data analysis utilities




'

EBEX

— | Cascade curve approximation

planes treatment tools

SLImmary cascade curve

summary curve cursor

pla

ne l]l]|50ur|:e mips  83.70 |fit mips  00000.00

] ==

7r|r|

_|

#-mips 10291 |y-mips G249

EID

[#fv] ratio 16367

jigla Iu-:IH plane || &) Exclude plane

H-wigw CUPYEe cursor

00 01 02 03 04 05 06 07 08 02 10 11 12 13 14 15 16 17 18 19 20 21

plane 00|mips 10391 |hits 0 |confidence —
parametric guality (chi2) = |passes done —
1y.core - | I Cke - 1. - | wpm -

slice profile

x-view cascade curve

el | H

00 01 02 03 04 05 06 07 08 02 10 11 12 13 14 15 16 17 18 19 20 21

cascade curve approximation |G

primary cascade parameters

resulting data ({level.3)

y-view cascade curve

12 sumrmary mips 19651 | half-qtet mips 19651

A0

profiled mips 20078 [» 20658 [v 15487 [ratic 106.0

integral mips 22024 | restoration increment 112 07
attack 9329230 | decay nfa | sustain nia
0735

release 12694 965 | cascade assymmetry

approximation logger

chi™2 course

selected pass 00

chi=~2 walue 00 000000

additional actions

00 01 0203 04 05 06 07 08 0% 10 11 12 13 14 15 16 17 18 18 20 21




Z =2

:: Calorimeter strip analysis

neutrons—-15 C=911 A =0.73

EIEX

cascade course profile

K-view planes 1 y-view planes

selected plane surnmary

s-mips . 1362.35 =-hits : 0 s-sat 0
W-mips @ 1534.52 w-hits 1 0 w-sat: 0
y-mips @ 1190.11 y-hits : 0 y-sat 0

selected strip summary [#-view] [plane:12] [strip:00]

mips:0000.00 good wi0.0000 EHITE]

region selection - [00]-[95] -

crosstalk effect parameters

parameters |delta 0.0270 EI offset 38 H




J(E)*E3, relative units

300
' preliminary ® CALO © CALO+TRK
250 - entries 191  entries 280
200 1
150 + +
[ @ ®
100 - +. +
50 + + + +
0 ! ] ] ] i
100 300 500 700 900

1100




ATIC-2 Science Flight from McMurdo - 2002

65 Ghytes Recorded Data

16,900,000 Cosmic Ray events

High Energy Trigger > 75 GeV for protons
>96% Live-time

Internal pressure (~8 psi) decreased slightly
(~0.7 psi) for 15t 10 days then held constant
® Internal Temperature: 12 -22 C

® Altitude: 36.5 £+ 1.5 km

MO06

ERESTETEEE] 1 s ate E 3
€ 36
® Launch: 12/29/02 04:59 UTC 2«
® Begin Science: 12/30/02 05:40 UTC 5
® End Science: 01/18/03 01:32 UTC §
® Termination: 01/18/03 02:01 UTC &
® Recovery: 01/28/03; 01/30/03 &

12/29/02 1/1/03 1/4/03 1702 1M10/03 1/13/03 1/16/03 11 9/03
Calendar Date

Joachim Isbert PAMELA 2009



Recovery expeditions to the plateau

ATIC is designed to be disassembled in the field and recovered with Twin Otters. Two recovery flights are necessary to
return all the ATIC components. Pictures show recovery flight of ATIC-4

Joachim Isbert PAMELA 2009
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An excess of cosmic ray electrons at energies of
300-800 GeV
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Figure 3 | ATIC results showing agreement with previous data at lower
energy and with the imaging calorimeter PPB-BETS at higher energy. The
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FIRST RESULTS ON THE HIGH
ENERGY COSMIC RAY

g2 ELECTRON SPECTRUM FROM

FERMI LAT

Alexander Moiseev

CRESST/NASA GSFC and University of
Maryland

for the Fermi LAT Collaboration




Fermi Gamma-ray Observatory

Two Instruments onboard Fermi:

k v' Large Area Telescope LAT

— main instrument, gamma-ray telescope, 20
MeV - >300 GeV energy range

— scanning (main) mode - 20% of the sky all
the time; all parts of sky for ~30 min. every 3
hours

— ~ 2.4 sr field of view, 8000 cm? effective area
above 1 GeV

— high energy (5-10%) and spatial (~3° at 100
MeV and <0.1° at 1 GeV) resolution

— 1 ps timing, <30 ps dead time
I v/ GLAST Burst Monitor GBM
5-year mission (10-year goal), 565 km circular orbit,

25.6% inclination




The LAT Instrument Overview

Pair-conversion gamma-ray telescope: 16 identical “towers” providing
conversion of y into e*e” pair and determination of its arrival direction
(Tracker) and energy (Calorimeter). Covered by segmented
AntiCoincidence Detector which rejects the charged particles
background

Silicon-stripped tracker: 18 double-plane I
single-side (x and y) interleaved with 3.5% X,
thick (first 12) and 18% X, thick (next 4)
tungsten converters. Strips pitch is 228 ym;
total 8.8 10° readout channels

Segmented Anticoincidence Detector: 89
plastic scintillator tiles and 8 flexible
scintillator ribbons. Segmentation reduces self-
veto effect at high energy.

Hodoscopic Csl Calorimeter Array of 1536
CsI(TI) crystals in 8 layers.

Electronics System Includes flexible, robust R
hardware trigger and software filters. />
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Characteristics of ATIK, FERMI and

PAMELA instruments
Experiment ATIC FERMI PAMELA
Number of planes in 2 32 12
SiM
CALO, radiation units 18.4 8 16.3
Number of planes in g 8 20
CALO
Resolution of plane ~ 25 ~1 24
In CALO, mm
Magnet no no yes
ND no Nno YES
G, cm?sr ~ 2400 Very large | 20 or 400
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BbiBoAbI

CneKTp BbICOKO3HEPrn4HbIX 3JIEKTPOHOB,
nosny4yeHHbIn B akcnepumeHTe NMAMEIJIA,
nmeet y ~ 3.1 B obnactu aHeprum £ > 100
3B (npeaBapuTernbHbIU pe3ynbTarT).

IJTU OaHHbIe He CornacyrTcs ¢ AaHHbIMU
akcnepumeHToB ATIC n FERMI.
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