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DOSTEL Detector Head

2.97 cm

The DOSTEL Detecor Head consists 1.0 cm
two circular PIPS detectors by
Canberra. These two are forming a
telescope. Two perpendicular
mounted Hamamatsu PIN-diodes

‘ =
are used as ,stand-alone ;
dosimeters. The active area of the —
PIPS detectors is 6.93 cm?, the PIN-
diodes have an active area of
2.31 cm? each.
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DOSTEL Detector Head

Power- and signal-connection to Electronics Box

Canberra PIPS
(behind Kapton cover)

Charge sensitive
amplifiers

Hamamatsu PIN
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DOSTEL Detector Head -

Block Diagram of DOSTEL Electronics
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MATROSHKA DOSTEL Data

- MATROSHKA DOSTEL can provide trigger rate profiles
and energy deposit spectra

- The energy spectra can be used to obtain LET-Spectra
because of the pathlength limitation due to its telescope
geometry

- The LET spectra can be used to get information such as
average quality factors which leads to dose equivalent




: zeap
Overview of MATROSHKA DOSTELs =~~~
Trigger Rate

I Ml ATROSHKA DOSTEL trigger rate

trigger /s
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At the time when any of the detectors receives a signal, the signal
processing will be initiated. The count rate of these events is shown in

the picture. One can also see the active time of DOSTEL or the time we
got data for respectively.




MATROSHKA DOSTEL Data

MATROSHKA DOSTEL
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MATROSHKA DOSTEL
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MATROSHKA DOSTEL
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MATROSHKA DOSTEL
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MATROSHKA DOSTEL
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MATROSHKA DOSTEL Data

MATIOSHRA DOSTEL rgger rate
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MATROSHKA DOSTEL Data

T80
DoY 2004

]
w
']
=
=
c
a
®

X 375
= —
o -
3 370 e
2 e R =
s — e A TR e
o e M e e, e L iy
& — R R e S
- el e e ot e o T F e
365 L R S e )
— i
o e e
— iy i e Lpe N o e
360 e R b
e e
— L e
— SR .:“-:-‘J'h.:-.\.:\.__—q-;:ﬁ
— Tt e Faaes
355
350

345

I . | . . . . . .
34@]20 125 130 135 140 145 150

DoY 2004




MATROSHKA DOSTEL

-

=
w
|

trigger /s
q

102 :::II::I::I:::I::I:::I::I::II::I::II::I::I:;:I;_:I::II::I::II::I::I:::I::I::II::I::II::I::I:::I::I:::I::I::II::I::I:::I::I:::I::I::II::

10 :fI::I::I:-:.:I::I::.:'I::I::II::]':.:II::I;;i:'::I::I::II:::.:.:.::.:...;:I:::I::I::.'.I::I::II.:.;I::I:::I:II:I.;::::.:'.:::I::I:::I:.:I:::I::::.'.:I::

1II|III|III|III|III|III|III|III|III|III|

139.82139.84139.86139.88 139.9 139.92139.94139.96139.98 140
DoY 2004




MATROSHKA DOSTEL

—
<
|

trigger /s
T

=
'|

P
u []
L] O L L] e .l
] [] ] []
. . m = . [ ] . L [ ] L] " . " .l L - "
e 11 ) T S SRR SO U S A PSS S SOOI U U SO
Loscccocaad e EEEEE L e TP R PP Doococosasbossapcasosososl] - coooooobbooalsaad
[] - [ T u
. -t O L] =

48.4 148.45 1485 14855 148.6 148.65 148.7 148.75
DoY 2004




MATROSHKA DOSTEL

—
<
|

trigger /s
|

L g B 0000000065 6060606560606060606060506050665066565600560656565650656560606560606055605565 i_

L e il P . -]
Ly } e

b o oo oo e e e e e e e B e e e e e e e e e e e e e e e e m e mmmmm e Hooosoosoocscsacboosad
L |
~ | : :

o e e e oo o e e e e e e e e e e e —mm [ POCoOCo00500005000000050000500005005050000000000005050000000500505000000000os0soBosod
. ] -

e 1) Tl S O S S SN LA -
::_}::::::::::::::::::::::::::::::::::::I::::::::.:::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::]:_"::::::::::::::::::::
O S S SO IR St
_'_; ___________________________________________________________________________________________________ ; _______________________
oy S O =]
oy . S ]

[ -‘ :
P e e R ; ---------------------------- ---------I ----------- | R LT ;---
[ F] P []
F i . = s A SR as .
Rl B e T i P - P o L e LR T Y
" u a A A = F . - n - F -
& - - 3 [ 1 1 .'I " . u® am O " "u [} = n | u
Ny ) ‘ L n gy u » O am 4 ¥ am " m Eon u - n " LI
am . ... i .1- ... * . ... L .. .. Em - Eom . . LI - mu .l m m . I. L] ] L] .. - ; [ ] d

10 e e e

o ----m -'-‘--------------.-! ------ Locodocilappas I LR l----rl--:---.-..---.-l--'-.--= ------ -ﬂ---'-‘-? ----- . --'--------—-Ii--.'—--.-.-
______________________________ =

] | |
112.8 113
DoY 2004

| | | | | | | | | | |
1|12 112.2 112.4 112.6



- zeap
MATROSHKA DOSTEL Data

MATROSHKA DOSTEL
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Data Analysis

DOSTEL integrates the spectra over half orbits starting
new integration periods near the cosmic ray equator.
DOSTEL automatically finds these count rate minima by
comparision to the last half orbit

For the GCR spe
used to be sure

only the northern half orbits where
t rid of SAA contributions

An automatic
half orbits

used to seperate these northern
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MATROSHKA DOSTEL
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Data Analysis
MATROSHKA DOSTEL GCR Spectrum
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DOSMAP - SAA spectrum in June '01
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Data Analysis
MATROSHKA DOSTEL SAA Spectrum 300u PIPS
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MATROSHKA DOSTEL
Data Analysis
DOSMAP SAA spectrum in June '01
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MATROSHKA DOSTEL
Data Analysis

Average Dose Rate: D=T"'1| D(LET)dLET

GCR component:

D = 221 uGy/d (in Si)

'F-::u "l l':I!'L

SAA component:

D = 201 uGy/d (in Si)
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MATROSHKA DOSTEL
Data Analysis

Conversion from silicon to tissue dose:

Dyecye = 1.21 * Dy

tissue

GCR component:

D =267 uGy/d (in tissue)

SAA component:

D =243 uGy/d (in tissue)
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weighting factor Q
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Mean Quality Factor

.

Total Dose: D= | D(LET)dLET

Total Dose Equivalent: H= | D(LET)Q(LET)dLET

Mean Quality Factor: Q= %




Mean Quality Factor

GCR component:

Q=3.1+0.3

SAA component:

Q=18%0.3
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Dose Equivalent

-\.

|L'r'!'|

Dose Equivalent:

H=Q*D

GCR component:

D =828 uSv/d

SAA component:

D =437 uSv/d




Dose Equivalent

e
i

GCR component:

D =828 uSv/d

SAA component:

D =437 uSv/d

1'
A i !,I

Average Dose Equivalent:

D = 1265 pSv/d
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Comparison zeap
DOSMAP <> MATROSHKA

=
1

GCR component: GCR component:
D = 334 uSv/d D = 828 uSv/d
SAA component: SAA component:
D = 138 pSv/d D = 437 pSv/d
Average Dose Equivalent: | Average Dose Equivalent:
D =472 uSv/d D =1265 puSv/d




Other Comparison

STS76 566 366 200
STS81 610 403 208
STS84(M6) 662 403 258
STS84(M7) 606 368 238
DOSMAP* 472 334 138

1265 828 437
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