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PPB Polar Patrol Balloon
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BETS: “alloon-borne
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SciFi / Lead
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Phys Rev D 66, 052004(1-9) (2002)

lectron Telescope with “cintillating fibers

2004

e10GeV] .

e 30 GeV P 60 GeV

-
-~
N
¢ .
.

P 120 GeV




BETS PPB-BETS
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PPB-BETS
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PPB-BETS

BETS PPB-BETS

Inverter
Type

& Drowsize

Proximity

Shockproof Type

Taper Fiber D

11-CCD

8.316 x 6.391 mm®

“TH7887

14.336.% 14.338 mm?

CccD

S/N  Pixel Num. Pixel size Reduction Size on CCD to Tmm

BETS
PPB-BETS

54dB 756 x 581 11umx2
70dB 1024 x1024 14um

1/12
1/ 5

83um ~ 3.7 pix
200um ~ 14.3 pix

CCD Dynamic Range

1)

6.3 times X

15 times

1)

Pixel Num. for 1 SciFi Dynamic Range for

— 1 SciFi increases by
2 orders of magnitude




2004.09.29

. 2

e atug

PPB-BETS SciFi/Lead

A s L

el R (R (TR ot} N
I _.l. - '-**L_"“l““m{

et R s _*‘f.'t"""

10



100GeV 2 .4kbps
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Simulation

S0/S2 <0.15 S4/56 < 0.80
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CCD

200 GeV electron

350 GeV proton
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CCD

L) 150 GeV 100 GeV electron

CCD 200 GeV electro

CCD 16 bits
LOG 16 bits 8 bits
Zero-Length, Hafman
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Vertical Beam @ CERM2001 Vertical Beam @ CERMN2001
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Angular Resolution

10 GeV

30 GeV

50 GeV

100 GeV

2004.09.29

X direction

Y direction

2004

for vertical electron beams with
different energies.

The resolution is

for vertical electron beams with
energy from 10 GeV to 200
GeV. It will be improved by
correction of SciFi positions.
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Energy Concentration

experiment
- simulation

" p250GeV | |

of vertical beam.
(normalized by number of events)

between white lines

Total The REs for electrons concentrate
around , but those for protons
distribute widely.

=
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Energy Concentration
BETS

s

PPB-BETS

Number (arbitrary)

Improve

100

1)

00 02 04 06 08 1.0 0.2 0.4 06 0.8 1.0

Ratio of Energy Deposition within 5mm from Shower Axis

RE distribution with different
energy beam for BETS-2.
The peaks shifted to left as
beam energies increased.

. 2

Saturations of CCD ?
2004.09.29

% 02 040608 1 °0 02 0.4 06 08 1

For PPB-BETS, the shifts of peaks
disappeared because of
Improvement of I.I and CCD system.
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PPB-BETS

Detector Weight

( Total Weight including ballast for 30 days

Power Consumption
Observation Altitude
Data Transfer Rate

200 kg

70 W
~35 km
2.4 kbps
(64 kbps

Including un-pressurized gondola
500 kg )

supplied by solar batteries
controlled by auto-level system
by the Iridium telephone line

by the telemetry to the stations)

Energy Range

Geometrical Factor
Energy Resolution
Angular Resolution

10 ~1000 GeV
550~600 cm?sr
12~ 16 %
0.35~ 0.6 ©

by two modes of trigger
by simulation (> 100 GeV)
by plastic scintillators

by shower image of SciFis
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PPB-BETS 2004
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 Low Energy (LE) Trigger
— 10 GeV - 100 GeV
— 10 hours from launching
 High Energy (HE) Trigger
— 100 GeV -1 TeV

— Software trigger for HE

Storage to on-board disk

II w 'E:-I:I_'_""-—-— 24 kbps
7*  Iridium Telephone

System
Ground |
| Station
us) |~

HE/2nd Trigger

(9.6 kbps)
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Telemetry
LE Trigger

~ Syowa
Station
(Antarctica) | —
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2.4 kbps

HK 254 byte
1
1st l4ch HE 9, LE 3, SINGLE 2
Pagel 8
14ch
HE, LE, SINGLE, LED
2nd
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Filename HKO7464 Mod. Jan 17 10:44:08 JS5T
Mewest file HKO7464

get | & Auto € Specify [ sendinput next | prev | 175 40

H'f1 FE3.07
Hi'2 573.33
HW3 452.82
DIR1 0.03
DIR2 0.04
DIR3 0.08
DIR4 0.0
DIRS 2.26

Lo DIRE 1.50
Scinti 50 LIP 61960 DIRT 007

S AR DIRS 0.08

51 27053 GAT 3.24 FC-LM 171050,  [counts) 12:7HL
52 E4756 GAZ 0.07 FC-HST 160 [status] 13:7LL
53 35091 THM1 44 008 FRS-L B.60 [hPa] 14:8HL
54 38707 THZ 41,4410 PRS-H 562 [hPa] 15;
o5 53201 THM3 51,404 BL-NUM 35587 times] MASK
o6 28301 THM4 51,990 ENE/DSE 0.0 [ch] 1:0LL
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THME 48 962 EL-DRP-T 4180.0 5] F31HL
58 40334 THM? 57 460 BL.DRF-P  7.29 (hPal 4:0HU
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HIGH 34075 THM3 33.821 MIN-SEC  46.15 [MM.S50 g8:25L
LIYE 55325 THh4 2884 Fres. 111 1.80 [] Q:4HL
THM1 53614 1.2 1.96 ] 10:5HL
THM2 B1.367 SDisk  Avail-H TF332 KA 11:BHL
THM3 54,297 Avail-L 760.08 ME] 12:7THL
THM4 B4.151 CNT  2nd-TRG 16241, [counts] 13:7LL
VOLT 18.480 DUNMMY FRS 1000 7.48 [hPa] 14:8HL
Elec.| 4.45 15;
V1 13,546 TRIG MODE
Mot 173 0.00

W2 13.535
LI 761
LI 2 7.48
[ 11.879
P12 -12.07
Fl w3 510
Fl w4 4.58
P15 -5.044
P16 15.009
Morrm 264 0.01 1:5HL
W3 13.511 11:6HL

DISCR 1:0LL
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4:0HU
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B:ZHL

7iaHL

B:25L
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Preliminary Results

Shower Maximum

1

10"

e >100 GeV
m >150 GeV

Very Preliminary

103 4
Pulse Height at Shower Maxium (MIP)
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