Test of diamond detector
at the FRS

Chiara Nociforo
GS/I, Darmstadt

Shoichiro Kawase
GSI summer student, Tokyo University



Test goals

1) Tracking

beam profile reconstruction with the strip diamond detector
— F1 momentum tagging for PID F1-F2 ( D1, 1= 2 cm /%)

2) Time resolution test

between single diamond detector and SCI21
— ToF measurements (F1-F2)

3) High intensity test (only diamond in)

single signal sent to scope and counter only
— at the entrance of the FRS (TA)
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Diamond detectors

Diamond detectors borrowed from GSI detector lab

m 9 strips PCVD detector

size (30x30) mm2 , 360 um thickness, 9 strips (3 mm each)
= -/+ 400 Volts 7 :
C = 10 pF/strip

m Ss/ngle PCVD detector

size (10x10) mm2 , 600 um thickness
V = -/+ 600 Volts




y (mm)

Beam size at F2 ~ 2.5 kHz

I beam
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Electronic scheme

for the beam profile reconstruction
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Test run Aug 09

>6Fe primary beam @350 MeV/u

dd single (= 2V,
DBAIV/R)
SC21L (0.6 V)

SC21R ( 0.6 V)

Tek  Run Sample

08 Sep 09 71:53:54

R4,

Ref3 S00rmb S.0ns

M 2 .5nz 20.0G3E S0.0pshpt 0.0z
& Chl -~ -6.0mY

Tektronix
TDS7404



est run Aug 09

>6Fe primary beam @350 MeV/u

—e—56Fe (600 um)
—=—56Fe (350 um)

Cable attenuation

p = 3.54 g/cm?3 , 600 um thick
Qgen — 4 PC, Qcoll ~2 pC




Electronic scheme & results

for ToOF measurements
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Results comparable with
position vs ToF the standard FRS ToF res.
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Efficency : 70-60 % , constant up to 107/spill

At higher rate only few pulses have been characterized with a scope
Tektronix TDS7404



Summary

= Momentum tagging by using strip dd (-400 V)

— Qcoll — Qgen /8
measured efficency detection <10%
beam profile only qualitatively in agreement

= ToF measurement using SCI + single dd (+600 V)
— Qo = Qgen/ 2 , €~70%
G, ~ 60 ps
rate capability tested up to 1 MHz

Higher rate test needs more work on electronic side (after the
amplifier) and for operating at TA,F1 remote control is necessary.

Having ideal condition for a detector test (parassite) at the FRS Is
very difficult !
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Test run Sep 08
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241Am source pulse on air

strip #7 -400V strip #6 +300V

File ‘erfical Timebase Trigger Display Cursors Measure Math Analysis  Utilities Help F5: | Setup File ‘ertical Timebase Trigger Display Cursors Measure Math  Analysis  Utilities  Help F5: | Setup

N i
I Stop  200mY
100 mvidiv nsidiv|stop  -200mv -30.00 m afst Edgie Cosiie
31.00 m¥ ofst 20 GSis | Edge

LeCroy 4 415 PM

E. Berdermann



o. source pulse

Fio ktd Tinabase Tipger DBpey Cumam Wedsu Nah o Araksis Uikl Hal v;|anjp. Fin \oried Tinebasd Tpgor Disploy Curmam Measim Math Andksic Uik Hal Fa | Eahn

SC_100um @ 200V - DBAII SC_100m @ ZOOV - DBAIV/R-8011
5 . Gain "6V“
Gain = 100

-
-H | Migr el P ] 5 PR

el [EREEEE T B
205 =Dpive
ELr] Al 3851

el Tinabase Tripler Oiples Cumais MisuE MEn Anaksis USiie Hag x eol Timabaca Trpoer Diploy Cumam Measue Neth dnaksic Utiies Hale

ﬁ{ e AT _.._,.:___‘ .l ?

e et 'n.m.an,r

E. Berdermann



	Test of diamond detector at the FRS
	Test goals
	Experimental set up
	Diamond detectors
	Beam size at F2
	Electronic scheme
	Beam profile
	Test run Aug 09
	Test run Aug 09
	Electronic scheme & results
	Results
	Summary
	Acknowledgements
	Test run Sep 08
	241Am source pulse on air
	a source pulse

