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Detector for Imaging of Explosions (DIMEX) is
successfully used at beam line O at VEPP3 and af
beam line 8 at VEPP-4M for more than 15 years
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_ DIMEX-G

Gaseous 1D detector with new front-end ASIC DMXG64B(A)
lonization chamber with microstrip readout of electron component
Gas mixture Xe+25%CO,, 7 atm absolute
Max frame rate - 10 MHz
Number of frames — 100
Maximum signal(electronics) — 2x10¢ e (~3500 photons, 20 keV)
Noise - <~4000 e ~ 7 photons 20 keV (GEM attenuation)
Channel pitch = 100 um
Number of channels - 512
Spatial resolution — 250 um (FWHM, for 20 keV photons)
DQE ~ 40% (for 20 keV photons)
Maximum detected photon rate - ~1200 photons/chan x bunch
(20 keV photons)

Main limitations of DIMEX-G

Maximum detected rate - limited to ~1000-2000 photons/channel x
bunch due to space charge of ions in gas

Maximum frame rate - limited due to longitudinal diffusion of electrons
and electronics

Spatial resolution - limited due to transverse diffusion of electrons
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Sensor position in the
final detector

21-25.02.2022

DIMEX-Si

Resistors Si microstrip sensors produced by
100 Ohm =240 Ohm .
e Hamamatsu Photonics
p-in-n technology
sonding DC Coupled metal strips
pads  pOlysilicon resistors between each
strip and guard ring
wide guard ring

Metal

strips 30 mm long strips
Pitch 0 um 50 um strip pitch
320 um sensor thickness

1.05 mm_|

-
-+

Strips direction
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DIMEX-Si

TR

DMXSé6

B

| G _ICV Cy =
2
L — -~ 8 -+ Channel structure:
C; |12 analogue - Input converter voltage -> current
-

memory cells - DC compensation circuit
- Commutator between the input

96 channel prototype mounted Lo U - oo it e

- Analogue memory cells
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§\?\\\ First release of DMXS6A ASIC suffered from high
noise. This problem was corrected in the second
release, the circuit of DC compensation was
changed

ASIC DMXS6B (new, 2™ release) s 75
igma =7

i Distribution of pedestals,
g corrected for common mode
/ noise for DMXS6B

«— Same for DMXS6A

In DMXS6B noise is reduced by @
factor of 8, compared to DMXS6A
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™ Signal from single bunch as a function of
==\ the width of SR beam

. . Absorbed flux, photons/chan x bunch
Signal from single bunches L L.

were measured at a
different width of the beam
(bottom scale).

10000 1 10000

Photon flux absorbed in the
detector channel is
calculated using
measurements from
monitoring detector with
similar sensor (top scale) 100

1000 4 - 1000

Signal, ADC bins
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Photon flux was calculated for average photon

ASIC and ADC was also energy of 26 keV. Maximal flux is ~10000

US@C,’ fo golculo’re absorbed photons/chan x bunch that is ~8 times higher than

fluxin a single defecfor the same value for DIMEX-G at VEPP-3. Saturation of

channel (right scale) the signal occurs due to high current at the input of
the ASIC and can be shifted to higher flux by
changing the resistive divider at the input.
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Operation in multi-bunch mode with bunches
following in ~55 ns
Detector is operating with frames of 27.5 ns

W27z channel 30 [FZ7Z1 Channel 30, corrected |

1200 1200 - 7 rriliey
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Signal, ADC bins
Signal, ADC bins

200 4 200 4

1 T T
200 400 G600

Raw image from one detector Signal from one detector channel
channel as a function of time corrected for
Numbers in the figure are different currents of bunches
currents of corresponding
bunches in mA
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Signal

DIMEX-Si

Spatial resolution
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Summary

~Prototype of the Si detector with 16 DMXS6B ASICs (6
channels and 32 memory cells in each channel) is put in
operation and tested at the VEPP-4M;

»DIMEX-Si prototype demonstrated maximum absorbed
flux~8 times higher than in DIMEX-G, flux density ~16 times
higher, spatial resolution ~3.5 times better (72 um vs 250
um) and frame rate 5 times higher (40 MHz vs 8 MHz);

~The problem of high noise is solved in the second release of
the front-end ASIC DMXS6B;

»First tests with multi-bunch regime at VEPP-4M showed
encouraging results demonstrating that this detector can be
successfully used at new SR source SKIF that is under
construction in Novosibirsk region
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