SAMURAI standard detectors

Memo on PDC (proton drift chamber)
Kobayashi T. 20-Mar-2015
e PDC test using proton beam & He+60%CH4

e PDC test using 1Li beam & P10
e (v,p) setup with detector stands



PDC (Proton Drift Chamber) Test Runs 2
PDC1 |
e Nov-2013 @HIMAC SB2 ﬁm mﬁ FDC2A ﬁ FDC2B
e beam: 250 MeV proton beam AP NS S S |
e PDC1 with 2 reference chambers j b zzover ;
e gas: He+60%CHa of ® T bem a7
e readout: 16x4 ch/plane (u,x,v) :_ — —— _:
e total 192 ch (12 ASD, 3 TDC) T Y = 1T i
e Dec-2014 parasite to samurai-s18 (Kubota-exp) PC Tt St b J|J£
e peam: 250 MeV/A 1Li beam 0 —Im
e PDC1 & PDC2 without reference chambers o
e gas: P10
e readout: all channels, 16x9 ch/plane = %
e total 864 ch (54 ASD, 14 TDC, 6 ASDPS)  THRAARA RERE : iaiian
e 2 ASD boards: oscillating @V=0.8V PO {pDC2
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Protonrun-1 3

e Analysis
e charge information : width (TOT time over threshold) W — "'charge" q ; g/Cs o< V = Vi exp(w/z)
e gain (width) calibration : necessary
e CRM (charge ratio method) : -1, o, g+1 — position
e optimum Dest for best position resolution, using reference chambers
e Defr depends strongly on HV & incident angle

e Summary
500 @Oo 800
400 | “00 E ._,.-'“- ] o different from
E .\‘\. K.*/' I E e § electrostatic calculation
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2 Het+60% CHa g 1o | e avoid largeincident angle
o £ Vin= 0.8V : 200 ¢ '
Vp= -0.1kV E 100 ¢
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_ ; ® Dett
X
g L Deff~11.5mm @265kV ;é Dgeo:16mm
S e position resolution : strongly dependent on Det
* Desf can be also determined from g-1/qo, g+1/qo correlation
o e £ Desr at best resolution (... reference chamber needed)




Proton run - 2

e width (w) to charge (q) transformation:
e rise time approximated by parabolic shape, followed by exponential decay with 1
® V(t):—\tigt(t—Zto) or V(t):—at(t—z %

0

e may not be a good approximation since the real shape is o« In(1+t/to)
W g i el %) Yealt A
® Desr, then " "
e Defr ~ weakly dependent on HV & incident angle for constant a
e ~the same position resolution compared with ge<exp(w/z) method using optimized De
® Deff ~ Dgeo=16mm can be used without sacrificing resolution
® Desr (resolution optimum) ~ Dest (-1/qo, g+1/qo correlation)
e — no reference chambers necessary
e why constant "a" ?, not constant to?
e What's left
e improve or correct non-uniformity : periodic structure with 3mm pitch
e (lower threshold if possible : currently Vin=+0.8V, sometimes unstable)
e (correct x position from u & v information for large incident angle)
e (slight angle dependent shift)



Ul jrun-1

e Efficiency
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e 2 ASD's: oscillating
e cut on the width for analysis
e sometimes unstable
e gain variation :
e AV~70V for AG~2 for P10
® V500(PDC1) ~ Vs00,(PDC2) within ~20V



L1 run -2

e W to g transformation : same parameter a used as proton run
e need to be checked using reference chambers
e beam phase space for 'Li @2.95kV
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e test with reference chambers using P10

E ¢ noise reduction ?
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Setup with detector stands -2b
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15+3°
250MeVp

(9,p) setup #2b
18-Mar-2015

16°
250-dEMeV/A 65As

°?

e upstream stand & DALI2 stand ?
e vertical acceptance of FDC2 & FDC3 ?
e PDC cabling & heavy fragment ?

e \What's necessary before physics run
e sweep run for gain calibration
e with ~same incident angle, if possible
e resolution study using 2 movable reference chambers



Setup with detector stands - 1b
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15+3° 16° (g,p) setup #1b
250MeVp 250-dEMeV/A 65As 18-Mar-2015

e setup example w/o triangular vacuum extension
e upstream stand (SBT, ICB, BDC1,BDC2) configuration ?
e 2.4m-stand: conflict with DALI2 etc
e need 1920mm from DALI2 to magnet from valerii ?
e 1.6m-stand: difficult to put ICB
evertical acceptance of FDC2 & FDC3?



