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The z-and K* tracks from A_, break up
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THE NEW PRESHOWER DETECTOR

=> Tasks for the New PRESHOWER DETECTOR

- Preshower aperture extension to include the pion | = 2 x 3500 mm x 750 mm
and kaon phase space from K atom breakup

- Increase of the electron rejection efficiency in the | = Two - layer Preshower
kaon phase space region to compensate for the
Cherenkov efficiency decrease in this region

- High counting rate in the kaon region = Two times increase of the
counting rate

- Front-end electronics enlargement = 40 signal channels
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. PRESHOWER STUDIES

PSh detector samples the early part (1- 6X,) of the electron shower where it is in good shape,
but the pion one is not yet initiated. Therefore the PSh detector has a high amplitude spectrum
for electrons and low amplitude one for pions. This provides the electron/pion separation
capability (see the next slides)
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Production and development of the electromagnetic shower and the longitudinal distribution
of the shower energy.

vlireszza Pantila [fhl-rlrl Suchzirsst 7




400
300
200
100

400
300
200

100

400
300
200
100

400
300
200
100

@)

400
300
200
100

400
300
200
100

400
300
200
100

400
300
200
100

2 XO

7/ X0

Ay

O 500 1000

12 XO

o 500 1000
17 XO

Vlircea P

400
300
200
100

400
300
200
100

400
300
200
100

400
300
200
100

=2

3 XO

8 X0O

O 500 1000
13 XO

0 500 1000
18 XO

tia IFIN=rlrl

400
300
200
100

400
300
200
100

400
300
200
100

400
300
200
100

= ]
=1)

4 XO

0 500 1000
9 XO

O 500 1000

14 XO

O 500 1000

19 XO

harest

400
300
200
100

400
300
200
100

400
300
200
100

400
300
200
100




o 390
b BHD 1GE
q>) pieps Blectrins
111 20 S ER =25t e 108 =
BI7 wyante=10056
ratie=0433631 ratic=0.9530835
vy
pi/elReTID=0. 068 3761
150
cut
106
a0
520
R
B .1-.:
9 00 20 30L 400 BOG 500 TOD EBOO 400 1000
Channels
EMERGY DEPCSITION IN PRESHOWER SCINTILLATOR
) 200
z 540 3GHV
g-’ picha elactrire
Ll 250 Tumtt T Rt e 58
ts=EH551 ruentd=19%"
ratths=l 51 7468 patlo=0.976488
200
i Ak RATICED, 0843578
150
100
B
Mo TR TP LWL
9 100 290 300 400 SO0 G000 TOO 800 900 1000

Chunnels
EMERGY DEFCSITION IN PRESHOWER SCINTILLATOR

20

150

1490

0

230

20

130

110

50

Q

ShO 26K
piaps electrgng
t B HEOD =195
4484 mventa= 130§D
rabo=0.81 4557 otio=0.877488

pi/eiRATIOR 00873608,

A,

G 100 200 300 400 BOO GO0 YOO AOO 900 1000
Channels

ENERGY DEFOSITICN IM PRESHOWER SCINTILLATOR

SX0 4G
picha alestrdna
M- 152 ez e U TSN
eudnta=24865 kvente= 19990
ratfo=0_81 3525 Ttla=0.B7BESE

pif e RATIOR?.0823852

cyt

LU LU |
G100 200 30 400 500 600 YOO BOD 300 1000

ENERGY DEPCSITIGN IN PRESHOWER SCINTILLATOR

* electron escape (e

esc

wuli

(S

7 S -

V Pantia lehyl-rlrl

30 i 0
50 Sk + 540 80
piofE slectrins g pians mlectmng
250 st 15 ritea-tbooi=bsza] || 250 et D=} 245
te=24B00 evantg=10038 i 2B swventa= 18053
ratie=0.31323 ratie=10.973588 rato=0.%13813 miio=0.87827
200 200
s/ ebRATIOR 0. 08BAZEY pi/ e RATIOR0.08B1805!
150 150
100
cut
- iy
LR L AT
i
0 Ttk .’?*."?".’?’."' i
G 100 200 300 40> 500 600 FOO 8O0 900 1000
Channels Channels
EMERGY DEPCSITION IN FRESHOWER SCINTILLATOR ENERGY DEPOSITION IN PRESHOWER SCINTILLATOR
300 300
540 TEEV &0 BG
piche plachrgne picha ulestrgna
250 FUME B tjaries T CEE 0 park 250 =amft 5 nart e et 82
t eventd=19E6E7 evdnte=24327 kvents= 16707
retlo=D. 3157+ ratle=0.976518 rato=08151858 wtho=h. 677225
20e 200
i/ o RATIO=0.0BE7T1S pi/o RATIORD. OBBB3TS,
150 130
a0 100
cut cut
Bl K &0 ¢

0100 200 30% 400 00 &G0 TOO 800 300 1000
Channels

EMERGY DEPCSITION IN PRESHOWER SCINTILLATOR

The cut level defines:
« electron rejection (e,,) - ratio of the cut right side events and the total number of events in the electron spectrum.
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Preshower
amplitude dis-
tribution fore
and T 1-8GeV
produced by
shower deve-
lopment at 5X,
depth in Pb
(X,=0.56 cm).

The e—1T sepa-
ration: cut at
the intersec-
tion of the two
distributions.

) — ratio of the cut left side events and the total number of events in the electron spectrum.
* pion efficiency (1) - ratio of the cut left side events and the total number of events in the pion spectrum
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e PRESHOWER STUDIES

\—o— 1 layer (5X) —=— 2 layers (5X+2X) \
1.01
100 T — = I —  E— —————h——————— =
—
Two-layers electron E
rejection efficiency: g 099
%
e =e _.+e * a % 0.98
rej” “rejl escl “re2 | 4 Y,
//
g 0.97 ——
m / R
~
0.96 - /
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0 1 2 3 a4 5 6 7 8 9
Energy (GeV)
Energy (GeV) 1 2 3 4 5 6 7 8
ere“ (5X,) 0.956655 | 0.977489 | 0.975488 | 0.972286 | 0.969282 | 0.969147 | 0.967901 | 0.962680
eesc1*erej2 (2X,) | 0.039814 | 0.021306 | 0.023616 | 0.026992 | 0.030044 | 0.030125 | 0.031540 | 0.036707
i erej (5X, +2X,) 0.996469 | 0.998795 | 0.999104 | 0.999278 | 0.999326 | 0.999272 | 0.999441 | 0.999387
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The scintillator and lightguide thickness will be 10 mm
The lightguide top end will be stucked in the cylinder goide 40 mm diom. x 100 mm high
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PM TESTS WITH LED
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PSh ELEMENTS TESTS

PM TESTS WITH LED
PM amplitudine (mV) with minimal LED - for 1p.e. (trigger on LED signal)

1600 1700 1800 | 1900 | 2000 | 2100 | 2200 1600 | 1700 | 1800 | 1900 | 2000 | 2100 | 2200
\' \% \% \") \'} \") \") \") \' \") \") \% \") \'

PM17 0.7 3 10 23.2 49.6 | 100.2

PM18 0.33 1.65 4.7 12.5 25 60 PM55 0.55 2.66 5 14 27.6 60
PM19 0.5 1.78 5.4 14 27.6 PM56 1.2 4.8 14.8 30.8 78.4 136
PM20 0.61 14 3.85 7 17 26.8 PM57 0.74 2.6 7.44 17.2 40

PM21 0.7 2.32 6.2 16.8 33 PM58 1.16 4.6 10.8 30 56

PM22 1.02 4.1 9.75 31.2 58.8 130 PM59 0.6 24 6.8 17.8 35.6 84
PM23 | 0.285 1.05 3.6 9 19 38 PM60 0.5 2 5 11 22 48
PM24 0.31 1.12 3.3 8.55 16 36 PM62 0.82 2.08 49 | 11.25 22.4
PM25 0.58 1.92 5.6 12.8 27.2 57.6 PM63 0.5 2.16 5.8 12 27.2

PM26 14 4.6 13.5 35 70 PM64 | 0.656 2.4 6 15.6 30 60
PM27 0.58 2.32 5.82 15.2 31.6 PM65 0.84 | 2092 7.84 20 39.6 90
PM28 0.5 2.04 6 14.2 35.2 65.6 PM66 | 0.608 2.04 5.52 14 26.4 56
PM29 0.55 2 55 14 28 PM67 0.9 3.36 8 20 44 86
PM31 1.33 5 12 288 51.6 PM68 0.65 2.2 6 15 28.8 60
PM32 1.3 4.1 9.2 23.2 40 PM69 1.36 5.6 16 44 81

PM33 0.54 1.8 4.6 10.2 24 39.2 PM70 0.64 3 8.2 16.4 36 64
PM53 | 0.32 1.42 43| 106 24 | 512 PM71 1.3 | 3.68 88 | 176 | 324
PM54 0.488 1.6 4.24 9.2 18.8 PM72 0.65 2 4.8 9.2 22.8

L ERM l
wlirezar Pantia R -rlrl Sucnrast 16




PSh ELEMENTS TESTS

PM TESTS WITH LED

U,n(V) for given output amplitude

PM 0.5V 1V 15V 2V 3V PM 0.5V 1V 15V 2V 3V
17 1850 1918 1973 2014 2088 54 2018 2110 2169 2232

18 1895 1993 2043 2083 2180 55 1903 1981 2033 2080 2180
19 1992 2016 2066 2114 2198 56 1780 1855 1917 1951 2000
20 2049 2190 2255 S7 1865 1956 2025 2068 2128
21 1959 2040 2115 2189 58 1827 1915 1968 2009 2090
22 1810 1891 1960 1989 2057 60 1970 2064 2136 2225

23 1940 2041 2095 2145 2245 61 1930 2016 2085 2145 2210
24 1956 2043 2108 2160 2270 62 2057 2207

25 1886 1980 2025 2060 2128 64 1890 2000 2050 2092 2185
26 1805 1867 1917 1973 2043 65 1869 1967 2015 2046 2104
27 1896 1980 2032 2075 2186 66 1915 2012 2070 2104 2195
28 1844 1932 1981 2013 2074 67 1852 1956 2010 2043 2122
29 1879 2002 2052 2106 2190 68 1897 1997 2069 2112 2185
30 1908 2005 2053 2099 2185 69 1800 1864 1908 1959 2030
31 1805 1890 1961 1998 2063 70 1940 2026 2094 2154

32 1912 1994 2051 2109 2188 71 1982 2077 2142 2230

33 1930 2018 2103 2142 2202 72 2017 2108 2165 2222

53 1906 1985 2042 2103 2169

like
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Mean amplitude for 20Sr 222 kBq at the far end of the scintillator

PSh ELEMENTS TESTS

SCINTILATOR + PM TESTS

Sc_PM HV 1700V | 1800V | 1900V | 2000V | 2100V
17| Amv) 200 00 | 1500 | 3000 | 4600
Tthr (mV) 20 120 300 500 900

218 | Amv) 104 330 840 | 1700 | 3000
Tthr (mV) %5 75 750 300 500

319 | A(mV) 90 260 580 | 1160 | 2550
Uthr (mV) 16 50 120 220 500

232 AMmv) 90 250 600 | 1400 | 2600
Tthr (mV) 18 50 120 280 520

521 Amv) 96 750 540 | 1300 | 2500
Tthr (mV) 20 50 710 260 500

622 Amv) 200 520 | 1350 | 2500 | 3600
Uthr (mv) 20 100 250 500 700

763 AmV) 100 260 600 | 1250 | 2400
Uthr (mV) 20 57 115 240 440

823 AmV) &5 700 500 [ 1100 | 2000
thr (mV) 15 20 700 220 200

924 Amv) 75 230 520 | 1200 | 2400
thr (mv) 15 20 700 250 260

10.25] A (mv) 125 340 950 | 2000 | 3400
Tthr (mv) 25 66 780 400 640

126 A (mV) 200 | 1200 | 2500 | 4000 | 5200
thr (mv) 80 250 500 800 | 1000

1227 A(mv) 150 200 900 | 1800 | 3100
Tthr (mv) 30 80 780 350 500

1328 A (mV) 150 280 | 1250 | 2500 | 4000
Uthr (mV) 30 700 260 500 500

429 A[mV) 160 270 | 1000 | 1800 | 3000
Tthr (mv) 32 80 200 340 500

1530 A (mVY) 140 200 | 1000 | 1900 | 3200
Uthr (mV) 78 80 790 380 540

6 31| A mv) 320 800 | 1800 | 3200 | 4400
L ri':: I Uthr (mV) 4 160 360 640 880

17_33 A (mV) 125 330 780 1650 2900
Uthr (mV) 25 66 156 340 600
18_53 A (mV) 120 360 1000 2000 3500
Uthr (mV) 25 72 200 400 700
19_55 A (mV) 120 340 760 1700 2700
Uthr (mV) 25 66 150 340 540
20_56 A (mV) 350 1100 2550 4000 5000
Uthr (mV) 70 230 500 800 1000
21_57 A (mV) 200 500 1200 2400 3800
Uthr (mV) 42 120 240 480 760
22 58 A (mV) 300 800 1750 3000 4000
Uthr (mV) 60 160 350 600 800
23_60 A (mV) 110 300 700 1450 2700
Uthr (mV) 22 60 140 290 540
24 61 A (mV) 160 450 1200 2300 3700
Uthr (mV) 32 90 240 460 740
25_68 A (mV) 200 500 1150 2200 3000
Uthr (mV) 40 100 230 440 600
26_64 A (mV) 230 600 1400 2700 4000
Uthr (mV) 46 120 280 540 800
27_65 A (mV) 220 640 2000 3800 5600
Uthr (mV) 44 128 400 760 1120
28_69 A (mV) 360 1200 2800 4800 6000
Uthr (mV) 72 240 560 960 1200
29 70 A (mV) 185 500 1250 2600 4400
Uthr (mV) 37 100 250 520 880
30_59 A (mv) 135 400 1000 2100 3300
Uthr (mV) 28 80 200 420 660
R1_67 A (mv) 300 720 1700 3200 4000
Uthr (mV) 60 140 340 640 800
R2_66 A (mV) 125 350 800 1750 3200
Uthr (mV) 25 70 160 350 640 = )
R3_10 A (mV) 250 660 1500 2500 3000 | \,\,\/ /
Uthr (mV) 52 132 300 500 600 ﬁ
1 9 / /.//\\\ \\)
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PSh DETECTOR ALIGNMENT
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The ADC amplitude spectrum with pion
trigger.

X-axis: ADC channel
Y-axis: events number

The HV for each PM’s, as to see a good
pion peak, are presented in the next Table.

PSh slab 1 2 3 4 5 6 7 8 9 10
HV (V) 1990 1950 1880 1870 1870 1840 1790 1770 | 1820 | 1770
PSh slab 11 12 13 14 15 16 17 18 19 20
HV (V) 1990 1780 1700 1710 1700 1750 1740 1750 | 1770 | 1750
PSh slab 21 22 23 24 25 26 27 28 29 30
HV (V) 1900 1970 1900 1790 1800 1825 1810 1760 | 1750 | 1770
PSh slab 31 32 33 34 35 36 37 38 39 40
@ HV (V) 1780 1720 1700 1690 1680 1750 1735 1725 | 1730 | 1735 \' /
) .
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PSh DETECTOR ALIGNMENT

1600 T

' PrS-R-A-7 Entries 219152 Slgnal attenuation
1400 | -
The ADC amplitude spectrum with
1200 | ] electron trigger.
ke | I X-axis: ADC channel
- j ] Y-axis: events number
|
J
600 | y The attenuation values for each
J preshower channel, as to see the
or lhmr T electron distribution within 1000
e, w% o w:ﬁwwm ] ;O;‘DC chta_?ns:s, are presented in
L ok ""ll'il ; Ty, .
Mt st h, - e next Table
100 200 300 400 500 600 700 800 900 1000
PShslab | 1 |2 |3 |4 | 5|6 | 7|8 |9 10 |11| 12 | 13 | 14 [15| 16|17 | 18| 19 | 20
attn (dB) | 18 | 18 [ 18 | 18 | 18 | 18 | 18 [ 18 | 18 | 185 | 19 [ 195 | 195 | 205 | 21 | 20 | 22 | 21 | 23 | 24
PShslab |21 |22 |23 |24 |25 |26 (27 |28 |29 |30 |31 |32|33|34|35/|36 |37 |38]39] 40
attn (dB) | 17 | 16 | 18 | 18 [ 20 [ 18 (18 | 18 | 18 [ 18 | 19 [ 18 | 19 | 19|19 |20 | 20 | 19 | 21 | 20

vl
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THE PRESHOWER DETECTOR
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CONCLUSIONS

1.PSh detector has been prepared, installed and
tested within DIRAC setup

2. The new PSh characteristics:
- larger aperture: 2 x 3500 mm x 750 mm
- two layer configuration in the kaon region
- iIncreased electron rejection efficiency: > 99.6%
- higher counting rate in the kaon region: 2 times
- larger granularity: 40 signal channels

3.Ready to run
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