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Flight date
Absolute time
Packet number
Entry number
Neutrons

I Event viewer

02.01.2008
1199286739
13166933
1214436

2

Electron: 156 GeV

tracker
summary information
n-tracks 1 nesinglets 0O
summary mips left 0.00
x=view n 0O mips 0.00
wview n 0 mips 000
track details
selected track i
base sum 3 x 4 y &
fit chi-square 2.2783
<dEdx=, mips 1.18
tigidity  139.4 deflection 0,01
charge sign nfa
TaoF system
beta 100.00 direction nfa
<dEdx=, mips 0,00
54 detector
energy release, mips 494,21
neutron detector [
event Z upper bottom 3
calorimeter
summary information
half g-tatal, mips 19066
n-hits + [N « NN v I
released mips  sumfZ 19066
woview 19454 y-view 18677
saturaked sum 0 x 0 v O
gqreZ 435,95  nx22 27
*pim 12 wplm 12 slf.trig False
Gevie) 9914133, error 117665
selected strip
view X plane 00 strip 00
mips left 00000 saturated
plots helpers [ ]

(e9fi=]
current file summary

file name L2PAROS0T02croot date 02.01.2008
total events 1901963 inflight time 86716
livetime nfa deadtime nfa Calculate

file position (entries explore)

currententryE 1214436 E]|

event layering

event layers # 01 name Z=1
comment .no comment,
46 time 1000000 ms
00.00% | flux 00,0000 efs g)

event guick search

quick search criteria cl-gtot E 100000

current event summary information

orbital infarm ation

packet number 13166933 lattitude, deg 69.987

absolute time, s 1199286739 longitude, deg 117.870
board tirme, ms 594477347 altitude, km 571.091
GM time 1512149 L-shell, radii 5.BEY
GMC rigidity 0.464 B-abs, gauss 0.455

trigger information

runevent 12750  livetime 23 deadtime q

rates top 183 middle Kl bottam 25
trigger rates 251 109 444 150 1018  BEG

sd+calorimeter rates 1 0 trigger config CAaLD

horus database guick info

current user |task order
record = no recs = 2 - created

OWner = task =

code ID - filtering order --  access level

calorimeter data analysis utilities




— | Cascade curve approximation

EEX

sUmmary cascade curve

planes treatment tools

=

_lr‘q

summary curve cursor

plane ul]|5|:|ur|:e mips  10.24 |fitmip5 00000.00

®-mips 1367 [y-rips G582 |[#fy] ratio 20054

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

¥-¥iEw CUFVE CUrsor

plane oo|mips 632 |hits 0 [confidence —

parametric guality (chi2) = |passes done —

00 01 02 03 04 05 06 OF 08 09 10 11 12 13 14 15 16 17 18 19 20 21

x-wiew cascade curve

f.core = |uu.core = |q.p\rm = |uu.p\-'m =

@ slice profile

. I

B1.798846

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

y-view cascade curve

actions

resulting data {level.3)

i

2 sumnrmary mips 19066 |ha|f-qtnt mips 19066

profiled mips 20051 [+ 20888 [y 19113 [ratie 100,

integral mips 21505 |restnrati0nincrement 112.79

attack 8362960 |decaw n'a |sustain nta

release 12641914 |cascade assyrmetry orm

approzimation logge

chi®Z course

selected pass 0@

chi~2 walue 00.000000

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

additional actions




=+ Calorimeter strip analysis

cascade course profile

05

—r—
a7
03

—

03
10

selected plane summary plane :

%-view planes y-view planes

1

s-mips : 1686,09 s-hits ;0 s-sat: 0
®¥-mips : 1725.87 ®-hits ;0 ®-sat: 0
y-mips : 1646.31 y-hits ;0 y-sat: 0

selected strip summary [x-view] [plane:11] [strip:95]

mips:0000.00 good | win.o000 ain/a
region selection - [00]-[95] - .

crosstalk effect parameters
| paramneters |delta 0.0270 H offset 38




Flight date
Absolute time
Packet number
Entry number
Neutrons
Minus

23.02.2008
1203804618
5309352
1783732

2

Electron: 199 GeV

tracker
sumrary information
n-tracks 2 n-singlets 9
summary mips left 28,72
®-view n 8  mips 2755
y-wiew n 1 mips  1.37
track details
selected track ]
base sum 3 x 5 oy 3
fit chi-square 1.7501
=dEdx:=, mips 1.25
tigidity  120.7 deflection -0.01
charge sign negative
ToF system
beta 1.061 direction down
<dEdx =, mips 0.00
s4 detector
energy release, mips 529,26
neutron detector [
event 2 upper 4 bottom &
calarimeter
sumrary information
half g-tatal, mips 23089
n-hits = ¥ ¥
released mips  sumf2 | 23089
A-view 21919 y-view 24255
saturated sum 0 x O ¥ 0
qx22 5965 nx22 45
xpim 15 wplm 16 slf.trig False
Gevie) 1200621  error 142452
selected strip
viewe ¥ plane 00 strip 00
mips left 00000 saturated
plots helpers =

current file summary

total events 1944018 inflight time
livetime nfa deadtime nfa

file position {entries explore)

file name L2PAMOBOZE 3c root date 23.02.2008

86539

Calculate

currententryE 1783732 E]|

event layering

event layers £ 01 name Z=1

comment .no comrnemt.
size 43 time 1000000 s
00.00%  flux 00.0000 efis g)

currentsubentryE] 3743 E]|

manual laver Filkering

=

urrent layer

Update

event quick search

quick search criteria cl-gtot E 100000

current event summary information

arbital infarmation

packet number h309352 lattitude, deg
absolute time, s 1203804618  longitude, deg
board time, ms 1000767005 altitude, km
GM time 221018 L-shell, radii
GMC rigidity 0.443 B-abs, gauss

69.680
166.604
5h0.135

5.796
0.449

trigger information

runevent 8658 livetime 5 deadtime
rates top 189 middle 42 bottom

sd+calorimeter rates 5 0 trigger config

trigger rates 245 110 427 154 995 B30

g
51

CaLo

horus database quick info

current user |task

arder

record = no recs = T - created
owner = task =

code ID - filtering order -—-  access level
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— Cascade curve approximation

planes treatment tools

summary cascade curve

summary curve cursor

=

Flljr1

plane uu|su:|ur|:e mips 2.86 |fit mips  00000.00

®-mips 313 |y-mips 259 [#fv] ratio 12084

I:":l Inc| |u|:||- plane b Exclude plane

H-¥iEw CUrve cursor

planel]l]|m|p5 313 |h|t5

|confidence =

pararmetric quality (chiz) =

|p35595 done —

1j.core — |uu.cnre — |q.p\rm — |u1|.p\-'m —

] slice profile

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

x-wview cascade curve

] |

cascade curve approzimation | IR

prirary cascade parameters

w-max 1300 & 0250 nlstimpact : B

g-man 192437 A 76152 Bl|pessesode 10 B

k 16415 Ba 000500 [l eesses done 5120

o 23300 Ha oorooo §. chicz AU

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

secondary cascade parameters actions

y-view cascade curve

s

resulting data (level.3)
12 sumrmary mips 23089 | half-qtat mips 230848
profiled mips 23750 |x 23166 |v 24334 [ratie 962

imtegral mips 27421 | restoration increrment 175 75
attack 10665179 | decay n'a | sustain n'a
release 16755579 | cazcade azsymmetry 0.E37

approximation logger

chi™2 course

selected pass 00
chi=~2 walue D0.000000
additional actions

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




:: Calorimeter strip analysis

cascade course profile

selected plane summary plane

11

EI=1

®-vigw planes

y-view planes

s-mips : 1901.71 s-hits : 0 s-sat ;0
-mips ¢+ 1912.00 w-hits 0 w-sat 0
y-mips ; 1891 .42 y-hits : 0 y-sat ;0

selected strip summary [=-view] [plane:14] [strip:95]

mips:0001.75 ood wi0,.0076

reqgion selection




Flight date
Absolute time
Packet number
Entry number
Neutrons
Weak saturation

11.07.2006
1152599625
283835
185921

1

electron: 295 GeV

tracker

sumrmary information
n-tracks 0  p-singlets 3
summary mips left 16,27
®wiew n 2 mips 11.64
y-wiew no 1 mips 462

track details
selected track =

base sum no x no ¥ no
fit chi-square E]
<dEdx =, mips E]
rigidity  nfa  deflection  nja
charge sign E]
ToF system
beta 100,00 direction nfa
<dEdx =, mips E]
s4 detector
energy release, mips 826,35
neutron detector [
event 1 upper 1 bottom 2
calarimeter

sumrmary information
half g-tatal, mips

released mips  sum/f2 | 35648

x-view | 35812 y-view | 35554

saturated sum 4 x 3 oy 1

qx22 | 9296 nx22

xpim 12 wplm 12 slf.trig False

Gev(el Z288.47 error 34,56
selected strip

viewe ¥ plane 00 skrip 00

mips left 00000 saturated

plots helpers =

current file summary
file name L2PAMOBOT 1 c.root

livetime nfa deadtime

date 11.07.2006

total events a52350 inflight time A2656

nia Calculate

file position {entries

explore)

currententryE 185921 E]|

event layering

event layers # 00 name
comment

size 10000000

00.00 %

unnarned.

.hot commented.
ev time 1000000 ms
flux 00.0000 efis g}

i |

event quick search

quick search criteria cl-gtot E 100000 |

current event summary

information

arbital infarmation

GM time £:33:45 L-sh

packet number 283836 lattitude, deg 1.626
absolute time, s 11525959625 longitude, deg 147.899
board time, ms 18076141 altitude, km 463,780

GMC rigidity 14,186 B-abs, gauss 0.300

ell, radii 1.025

trigger informat

ion

runevent 231 livetime 11
rates top 17 middle 1

trigger rates 415} 24 100 a5 151 131
sd+calorimeter rates 16 0 trigger config CALD

deadtime 18
bottam 3

horus database gu

ick info

current user |task

arder

owner = task

record = no recs = T - created

code ID - filtering order -—-  access level




EBX

== Cascade curve approximation
W summary cascade curve

BN planes treatment tools

sSUmMmary curve cursor
plane oo |5|:|ur|:e mips 749 |fit mips  00000.00
#-mips 1388 |y-mips  1.08  |[xfy] ratio 12813

= I:“:l Inc |ul:||~ plane || & Exclude plane

[/ [ ¥-view CUMYE cursor

/ e plane o0[mips 108 [hits 0 [confidence -

[V T parametric quality (chi2) = |pa5595 done —

7 N 1.core - |u‘u.core - |q.p'u'm - |u‘u.pvm -
N ] slice profile

.

r
A
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X-yiew cascade curve

cascade curve approximation |G

primary cascade parameters

1 I

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21

. chinz !Jr'.bcI‘U!:‘l!:‘l

actions

resulting data {level.3)
12 surmmary mips 36648 | half-qtot mips 35958
profiled mips 36995 [# 37681 [y 36300 [ratie 103.8

y-wiew cascade curve ElE]

| | integral mips A06R3 | restoration increment 11302
— attack 17032051 | decay n'a | sustain n'a
] release 23630791 | cascade sssymmetry 07

approximation logger
chi®2 course

selected pass 00

chi~~2 walue 00.000000

HH additional actions
i smooth curve

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21




i Calorimeter strip analysis

cascade course profile W0

selected plane summary plane

i1

EIEE

alll = & x-view planes

y-vigw planes

s-mips : 3363.38 s-hits : 0 s-sat: 2
®-mips : 3503.16 ®-hits : 0 ®-sat: 1
y-mips | 3223.60 y-hits : 0 y-sat: 1

selected strip summary [#-view] [plane:11] [strip:95]

rnips:0000.00 good wi0.0000

region selection - [00]-[95] -




Jaekrpon, 21.06.2006 06:28:55 Pocket number: 26932
Exano = 104.91 5B Eyarn = -117.58 I'>B YHCII0 HEUTPOHOB N =1

Qint(mip) = 28954.55

Tracker

Neracks Source file :
Singlets (N,mips) D:\WYURIN\PAMELAWIAMEJIA20
- e 14\2014\COBBITUA P 1 E GT
8KMIP 2006-
2007\\1150871335.26932. XML
Commentaries :
08 Entry number : 0
Rigidity | 117,58 UTC date&time : 21.06.2006-
g:gf;: N 06:28:55
TOF base [ Absolute_time : 1150871335
DE:EM L 228 Pocket_number : 26932
'S4 deloch P-first(plane): 1
Mips Q first 4-pl : 278.99
phoutons_ [ Q-max (Mips) : 1223.64
Upper | 6 P-max (plane) : 11.14
ECG:I“::“E‘;H k parameter : 1.1000
mip D parameter : 3.7000
hits P Q-tot (Mips) : 27129.00
e Qint (Mips) : 28954.55
: Assymmetry :0.83
Neutrons[trig]: 1
Neutback[uppr]: 6
Neutback[bott]: 7
Tracker <DEDX>: 1.38
E-tot[e] (276): 98.29
E-tot[R] (260): 104.34
E-int[e] (276): 104.91
E-int[p] (96): 301.61
Deflection :-0.00851
R-tracker (GV): -117.58

Summary curve

DNeKTPOH NPOXOAUT Yepes TPEKep U AaeT KacKag, B Kasiopumetpe (BepxHas
naHenb). Kackag, 06pa3oBaHHbIli 31EKTPOHOM B KaJlopuMeTpe, u
ONUCbIBAIOLLAA €ro PACcCYUTAHHAA KacKadHaA KpuBasa (HMKHAA NaHeb,
po30BbIi1 LuBeT). BbiparkeHne ANA pacueTHOW KPUBOI1 NpUBEAEHO Bbilue.
JHeprua 3NeKTPoHa, No/IlyYeHHan U3 KackagHoW KpuBo#, pasHa 105 M3B.
JHeprua, noNy4yeHHan No KPUBU3HE TPeKa B MarHuTe, pasHa 118 I'3B. B



Daextpon, 11.07.2006 09:39:41 Pocket number: 501983
Exano = 249.91 3B Eyar = - 3144.65 T2B n=0

Qin(mip) = 68976.48

DNEeKTPOH NPOXOAUT Yepes3 TPEeKep U JAET Kackag B Kanopumertpe (BepxHan
naHenb). Kackag, 06pa3oBaHHbI 3/1eKTPOHOM B KaJlopumeTpe, 1
OMNUCbIBAIOLLLAA €r0 PaCCYMTAHHAA KacKagHaa KpuBasa (HUXKHAA NnaHenb,
po30Bblii LBET). BbipaXxkeHue ANA pacyeTHOM KPMBOW NPUBELEHO Bbilue.
dHeprus aNeKTPoHa, NoNy4YeHHasa U3 KacKagHOW KpMBoOiA, paBHa 250 MB.
dHeprusa, Nony4YeHHas No KPUBU3HE TPEKa B MarHuTe, He onpegeneHa. B
KacKage HeWTPOHbI He 6blIv 3aperucTpupoBaHbl.



Mporon,  11.07.2006 10:17:42 Pocket number: 538562
Exano =907.22T5B Ry =-643.50 I'B 4KCII0 HEWTPOHOB N = 8
Qint(mip) = 87092.65

Rigidity | ¢
Deflecti

Eventch N
Upper 1
Botiom
Calorimete 7]
mip
hi
Gev
Selfirigg
Strip
Qxa22

MpoTOH NpoXoAUT Yepe3 TPeKep U AaeT KacKag B KanopumeTtpe (BepxHAs
naHenb). Kackaa, o6pa3oBaHHbIi NPOTOHOM B KalopMMeTpe, U onucbiBaloLwwas
ero paccyMTaHHaA KacKagHaa KpuBasa (HUKHAA NnaHenb, PO30BbIii LBET).
JHeprusa NPoToHa, NOJlyYeHHAA U3 KacKaaHo Kpusoii, paBHa 907 MB. JHeprus,
nony4yeHHasa No KPUBU3HE TPEeKa B MarHuTe, He onpepeneHa. B Kackage
3aperncTpupoBaHo 8 HeTPOHOB.



Primary spectra of p* and e
1.E-01 E = Protons 07
- J,=12.709-E
2> 1E04 = A Electrons
Q g J,=0.27-E
G * .
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Jp=12.71%E [GeV]) 27 [s™*m #sr*GeV ] E, GeV
Jo- = 0.27%(E [GeV]} [s *mZsr*Gev
*)GOST 25645.122-85, GOST 25645.125-85

The primary spectra of Galactic protons and electrons:
E=100GeV (J /J)=10% E=1000GeV (J./J))=107;

In the flux of primary particles falling on the PAMELA spectrometer the ratio of proton flux to
electron ones is (N,/Ne) = 10? =+ 103 for particles with energy 100 - 1000 GeV.



OTOOp 3NEeKTPOHHbLIX COOLITUN

Ona oTOopa afeKTPOHHbIX COOLITUMN NPUMEHSAIOTCA creayoLwme KpuTepum
oTbopa:

1. Yactnua npoxoauT Yepes3 TpeKep v AaeT flaBuHy B KanopumeTtpe. Cnea
YyacTuubl B TpeKepe A0JMKEeH COOTBETCTBOBaTb NPOXOXAEHUIO
oaHo3apsagHon yactuubl (AE/dx < 2.5 muna).

2. KackagHaa KpuBas 4OJIKHA Ha4YMHaTbLCA B 1- 4 cnosix KanopumeTpa
(~3t eAUHULbI).

3. KackagHble KpuBble B KariopumMmeTpe OT 3JIeKTPOHOB B KaropumMmeTpe
ONMUCbIBAOTCSA BblpaXeHUuem

N(X) = Nppexp{-2+(x = Xp)2/[d-(x+k X )]},

rae N(X) — ymcno yactuuy Ha rnyouHe x, N — 4ucno yactuy B
MaKCUMyMe KacKkagHOW KpUBOM, X, — FMybnHa Makcumyma ymcna
YyacTuL KackagHoun KpuBou, d U kK — nonoxuTtesnbHbIe NapamMeTpbl,
noaodupaemMmblie MeTOAOM HaUMEHbLUUX KBaapaToB.



1. YacTtuua npoxoauT Yyepes TpeKkep U AaeT naBuHy B KanopumeTtpe. Crieq 4yactuubl B Tpekepe
AOJKEeH COOTBETCTBOBAaTh NMPOXOXAEHUIO oaHo3apsaaHoun Yactuubl (dE/dx < 2.5 muna).

CHauana B TpeKkepe  BblAENAITCA 04HO3apAAHbIE YacTULbl C NOTEePAMM IHEPTUM
B ogHOM cnoe TpeKkepa - (dE/dx) B untepBane 0.8<! (dE/dx)!< 2.5 munos.
[laHHble npeacTaBaAeHbl Ha puUC.

70
(Q/2) > 26000, entries - 536
60 -
50

40

30

Number of events
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0 .|‘|II| T P P ..|I||||H“|‘ |I|| Mapag

o
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dE/dx, m|p

PacnpeaeneHue cpegHUX NOTEPb SHEPTUM 3aPAXKEHHOW YacTULLEN
p — NPOTOHbl, « - anbda -4yacTUubl.



2. KackagHast KpuBas A4OoJKHA HaYMHaTbCA B 1- 4 crnosix KanopumeTpa
(~3t eAuHNUDI).

Q1.4 > 50 mip

U3 nonHoro notoka npoToHOB N,, NagalowWmnx Ha KanopumeTp, B NepBbiX 4-X CroAX
kanopumeTpa npoB3anmogencTeyroT N,(B3aum.) = N (1- exp(-20.36/185)) = 0.11N,,.

OTtcropa cnenyert, 4yto oTHoweHwue [N./(N,+N,) | = 0.01 — 0.001 ctaHOBUTCA paBHbIM
[Ng/(0.1N,+N,) ] = 0.1 - 0.01.

(Np/Ne) =0.11*(100 — 1000)
3. KackagHble KpuBbIe B KanopuMmeTpe OT 3/IeKTPOHOB B KariopmumeTpe
OMNUCbLIBalOTCS BbipaXXeHUem
N(x) = Np-exp{-2-(x = x,)?/[d"(x+k-x))]},

rae N(X) — ymcno yactuy Ha riny6uHe x, N, — 4YMcno yactuuy B MaKCUMyMe KacKagHom
KpuBOM, X, — FMybnHa MakCMMymMa 4ymcrna YyactuL KackagHou KpuBon, d u k —
NnosioXXuTeribHble napamMeTpbl, NoadbMpaemMble METOA4O0OM HaMMEHbLUMX KBaapaToB.



[N 3NeKTPOHHbIX COOLITUI BCA dHEpPrvAa BblAensaeTcs B 3/IeKTPOMarHUTHOM Kackage. B
cllyyae NpoTOHHbIX COObLITUN B KanopuMmeTpe BbigensieTcs B cpegHem 0.3 aHeprum npoToHa.
Mpu oagMHakoBOW 3HEpPrun, BblAeNIEHHOWN 3NIEKTPOHOM M NPOTOHOM B KaropumeTpe, Ux
nepBUYHbIE 3HEPrun pasnu4yarTca B ~3 pa3a. Ecnu aHeprua anekTpoHa paBHa E, 1o
3Heprus npotoHa 6yaet pasHa 3E. MNyctb N,(E)= AE>", Toraa N (3E)= A(3E)=" =

= 0.049 N,(E). Takum obpasom, npu cpaBHEHMN OAUHAKOBbIX 3HeproBblAeneHun B
KarnopumeTpe OT 3rfieKTpoHa ¢ aHeprueun E n npotoHa ¢ aHeprmen 3E, noTOK NPOTOHOB OyaeTt
yMeHblueH B ~20 pas.

(Np/Ne) = 0.049*0.11*(100 — 1000) =5.4*10-3*(100 -1000) = (0.54 — 5.4)

5. HentpoHbl B cnektpomeTpe NMNAMEJIA o6pa3yroTca npoToHaM1 U sapaMm npu nx
B3auMoaencTBUU C sapamMu Bosibhpama. ITO Tak Ha3biBaeMble UcnapuTesibHble HEUTPOHbI
CO cpeaHeun 3Hepruen ~ Heckonbko MaB, KoTopble UCnyCcKaroTCA BO30OYXXAEHHbIM SAPOM
MuweHu (Bonbcpama B cnektpometpe NMNAMEJIA). YyeT uncna HeMTPOHOB AaeT YMEHbLUeHne

noToka npoToHoB B (102 — 103) pas.

B aneKTpoMarHUTHbIX Kackafjax HEMTPOHbI OOpa3yroTcA 3a cyeT hoTosAePHbIX peakLun.
OcHoBHOM BKNag B o6pa3oBaHne HEUTPOHOB B BOJibdhpamMe BHOCAT raMMa-KBaHTbI C
aHepruen E, = (15 — 28) MaB. CeueHue ruraHTckoro aunonsHoro pesoHaHca (IAP) moxHo
npeacTraButb B BuAe o, = o(y,p) + o(y,n) + o(y,2n), npu4em B Nerkux sppax AOMUHUPYIOT
nepBble ABa CEYEHWUsl, a B TsXeNbIX - BTOpoe U TpeTbe. BenuunHa o, coctaBnser
HEeCKONbKO AeCATKOB MO.

CeyeHue nornoweHUsa pOoTOHOB B TAXENbIX SApax NpPakTUYeCKU LiefIMKOM coBrnaaaeT ¢
ceyeHnem hoTOHEMTPOHHOU peakuun. Cnektp ¢potoHenTpoHoB B PB-208 umeeT makcumym B
obnactu aHeprum (1 — 3) MaB (http://www.hep.by/gnu/nuclphys/gdr/gdr5.htm).



Neutron number, n
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Neutron number vs energy of cascade released in CALO.
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