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Position of beam Si detectors before a target
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Beam profilometer

IS necessary for beam tuning (alignment of the center beam with the center of the target)

Collimated 226Ra profile events

.  detector: DSSD, (32p*x32n*), strips pitch = 1.8 mm,
thickness (Si) -175 um, active area (60 x 60) mm?;
. « mechanical design: the plane of the profilometer is
g - automatically removed from the beam zone to the

parking position;

« FEE: for light (;,C + ;gAr) ions based on VA163 +
TA32cg?2 (32 ch, dynamic range (DR): -750fC +
+750fC) desing in progress;

* current status:

- two vacuum stations with flanges and cable
connectors are ready, Silicon Detectors assembled on
PCBs and tested with alpha-source (5.5 MeV),

& | autonomus (ADC+DAQ) subsystem ready;

- for heavy (Kr + Au) ions will be developed another
version of the FEE with DR =+ 20 pC.

working position parking position



Position of double-coordinate Si-detectors relative to
the axis of the ion guide
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Beam directions
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*Distance between the flange surface and the detector surface.
Detector rotation in the coordinate plane no more than 0.5°
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Beam tracker detector center
coordinates relative to the ion guide

axis (mm)

# X Y Z*
#1 0.0 0.9 94.7
#2 2.7 -0.3 | 96.9

#3 (Al) 0.4 0.1 94.9

Strip pitch in the detector: 0.45 mm

Number of strips: 128x128

Thickness: 175 um
Size: 63 x 63 mm?

Beam profilometer detector center coordinates
relative to the ion guide axis (mm)

# X Y Z*
#1 (electric) -1.330.1 | 0.7#0.1 99.7
#2 (pneumatic) -2.710.5 1.4+0.2 100.7

Strip pitch in the detector: 1.87 mm

Number of strips : 32x32
Thickness: 175 pm
Size: 60 x 60 mm?




Measurement of the position of Si-detectors relative to the axis of the
beam pipe on a video-measuring microscope "NORGAU" NVM I11-5040D.

Range of movement along the axes
Xand Y (mm)

Axis travel range Z (mm)

Permissible absolute error of linear
measurements along the axes X
and Y (um)*
Permissible absolute error of linear
measurements along the axis Z
(pm)*

* L —measured length in mm

«NORGAU» NVM 11-5040D

500 x 400

250

+(2.5+L/200)

+(2.5+L/100)



Si-trigger multiplicity (64ch)

Si trigger development v.2022 5' trigger development v.2018

Double sided detector: 64 strips x 32 rings

The detecting plane of the silicon trigger is assembled from 8 * Diameter of inner hole for beam @28 mm

trapezoidal one-sided detectors: (dead zone #32 mm)

* Total 64 radial strips with 5.630 angle * External diameter of the sensitive zone

« Diameter of inner hole for ion guide @50 mm (dead zone @55 mm) 86mmbDetector thickness 520 um

* External diameter of the sensitive zone 186mm * Detector electronics 64 channels

* Max diameter 201mm * The sensitive area of the entrance window is

* Detector thickness 500 pm covered with Al-foil, 50 um thick

* Sgip — 3.55 cm? — : * Sqip 0-73 cm?

Half plane 32 channels,
consists of four trapezoidal
Si detectors, eight strips
each.

FE - electronics
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Aperture of the Si-trigger multiplicity and Si-FW tracker
(Y - cross section)

-
Si trigger is located at a Forward S/ /'F&[k&’F
distance of 115 mm from the e

target. The light-shielding

housing Si of the trigger and Si—_detector
the ion guide are not shown.

multyplycity
Target 378,6 g -
\L’Z2+75=268 b} JF'
/// 0 — 1 it
Al foil (20 um) + foam wall as a mechanical wEE I | .
support (AIREX C 70.75, 3mm thickness, 115 = 0
i 3 137
Den5|ty 80 kg/m3). o N i
Per unit area (one wall of shielding): 334.6 ~Ji
0.010 g/ cm?(Al) + 0.024 g/cm?(foam) 133 ~ £

AIREX C70.75

Aluminium foil 5953

FE - electronics 7
Si - detector



View Si-trigger multiplicity and Si-FW tracker

» Patch panels

Si-FW tracker four planes
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Silicon Modules development on the new Si — detectors/2020 (63x93 mm?) Plane #3/1

Hits distribution at Plane #3/1
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Silicon Modules development on the new Si — detectors/2020 (63x93 mm?) Plane #3/1

Cosmic test

.

600 mm

20mn] Scintillator
1S mm Biom
s :
3 g 3
iy Si-module _4.‘..---‘&1 12 mm
Photomultiplier —
Scintillator l-o mm
500 mm

Uverlap arez

Photomultiplier]

Hits distribution
Plane #3/1 (New Si-det 63x93 mm?)

Amplitude of clusters distributions
at Plane #3/1 (New Si-det 63x93 mm?2)

400

14 NEvents: 121186
NHitsEvents: 15528 =
Entries: 17759 =
O p+ side E g
- . =
(]
{.
._1_ -
= o 20
5 m 20
<] g
(i ] o
o P
40 = 0
+
2000 4000 6000 BOOC
Amplitude of clusters [ADC units)

Correlation plot
at Plane #3/1 (New Si-det 63x93 mm?)

\ |
1000 2000 1000 4001

p+ side signals [ADC units]

Hits distribution at Station #3/1

10



Cosmic test of Silicon Planes
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Silicon Modules Plane #9/1
(cosmic test)
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Summary:

Bce KpemHuMeBble NyYKoBble AeTeKTopbl (2 npodunomeTpa + 3 Ny4YKOBbIX
TpeKepa) CMOHTUPOBaHbI Ha noHonposoae BM&N v rotoBbl Ana

npoeeaeHnA TeCtoB (M3N\epeHme nbeagecraszios, WymMmoB, TEMHOBbLIX TOKOB
(1,), HV v LV = ON/OFF);

Bce yeTblpe nnockocTtn (60 000 KaHanoB) NnepeaHen YaCcTn BEPLUMHHOTO
AEeTeKTopa CMOHTUPOBaHbI Ha noHonposoae BM&N u rotosbl ans
npoBeAeHnA TeCTOB (M3MepeHMe NbeaecTanos, LWYMOB, TEMHOBbIX TOKOB
(1), HV 1 LV = ON/OFF, TemnepaTypa oxnaxgeHus, slow control);

I'Iepe,u,Hﬂﬂ Si —yacTb TpUurrepa MHOXXeCtBeHHOCTU HaxognTCA B CTaauUn

TECTUPOBAHMUA C B — ICTOYHMKOM Ha CTeHAEe, FOTOBHOCTb K MOHTAXY Ha
KaHane BM&N k 01.10.2022.



