Dmitry Seliverstov ~ PNPI RAS
PNPI participation in EXL and MATS experiments.

(R3B and ILIMA)

1. EXL

. ESPA Si(Li) detectors

. Neutron spectrometer on RPC. Phase 1

. Forward detector of fast particles MWPC. Phase 2
2. MATS

. Penning trap.

. System for calibration mass of single ions.

. Decay detectors for spectroscopy of slow charge particles.
3. R3B

. Neutron Time-of-Flight spectrometers, RPC.

. Active target. Phase-2

4. ILIMA

. Decay detectors.



PNPI Si(Li)prototype #2 65X65X6 mm?3




Parameters of Si(LI) detector

800

600

pulser

Counts

200

| Si(LI) detector section 6

5155 keV
4824 keV

5499 keV

t

1000 2000 3000

E (keV)

a- spectrum from pixel#6,T=22"C

4000

5000

bias voltage HV=250 V

6000

Section |1 FWHM,,,, | FWHM (keV)
number | mkA | keV E,=5155keV

1 0.8 32.9 43.59

2 2.0 37.0 49.21

3 3.0 44.5 59.8

4 3.3 54.2 67.25

5 55 67.0 75.9

6 4.1 45.9 62.08

7 4.8 56.6 7.4

8 5.0 59.7 76.5

9 51 54.8 76.6

10 55 63.4 79.6




Parameters of Si(Li) detector

Si(Li) detector test showed:

The improvement of the energy resolution
In average 20% with decreasing of the
temperature from 22°C to 0°C

Problems:

« Performance at cooling ~0°C.

 Wafers: It needs to have 6 mm thickness.
* Long-term stability.
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Support structure

Outside

Thread holes for rods to
mount detectors

Inside

Flat cutouts to
support detector
and make it vacuum
tight

Lindemulder et al., KVI
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Connecting detectors

Small rods position
the detectors and
the springs press
' hem together.
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Turbo Target

Crystals

Outer sphere

Conflat
flange

Backside structure
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Experimental Setup

Si{Li#1

. SifLi1#72
Entrance window DSSSD #1 DSSSD #2 [
B4 % 64 64 x 16
channels channels \
NN
! [ I )
\ ptdl
Working pads A
Air Vacuum o

T

* 300 um thick DSSDs (GSI) with preamps inside chamber
* Si(Li) 6.5 mm thick (FZ Julich)

« Cooling -10°C

e ~ 5 10~ mbar vacuum
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Results

DSSD 1

o Centroid: 17.65 MeV
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Project MATS
Principal design of proposed mass-calibration unit

The device will be developed, manufactured and installed in the MATS as an in-kind
contribution of PNPI.

Surface ion source Einzellans

90° Bander Extraction plate

Target holder

Mirror Glass connection

Lasar

S

Figure : Drawing of the ion source device for mass calibration by well known reference. A laser
beam is focused on the rotatable target. The ions produced are removed with an extraction plate
and directed to a 90°- bender by a deflector and by the Einzel lens (three electrodes: two of them
with the length of 45 mm and one with the length of 15 mm installed with the = 1 mm gap
between each other). lon guide is delivering the ions towards the traps.

Daflector

lon guide to the traps
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Advanced trapping tec

5) Use of position sensitive detectors for
Penning trap spectrometry

6) In-trap detectors M

“V'Il‘l”l. 1.5 mm

Bll

7) Narrow band FT-ICR— Single ion sensitivity
8) Broad band FT-ICR and SWIFT

~ “Dubna NUSTAR meeting” Dubnas October 2009 D. Rodriguez



LaSpec-MATS TDR

* The table of contents for the TDR was fixed in the 3" LaSpec-MATS collaboration

meeting in October 2008

MATS & LaSpec
TDR

TECHNICAL DESIGN REPORT
FOR HIGH-PRECISION EXPERIMENTS
WITH TRAPS AND LASERS
ON EXOTICISOTOPES AT FAIR

~ “Dubna NUSTAR meeting” Dubnas October 2009
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 Masses

* Nuclear lifetimes

and quadrupole moment
» Conversion electron

spectroscopy

 Rare and isomeric

o decay spectroscopy

* B strength distributions
* Neutron emission probability
* Neutron time-of-flight

spectrometry

D. Rodriguez





