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Diamonds from 2 K to 500 K

Benjamin Kraus, Nikolay V Aksenov, Rugard Dressler, Robert Eichler,
Erich Griesmayer, Dominik Herrmann, Patrick Steinegger, Andreas
Ttrler, Christina, Weiss ... featuring H. Jansen et al.

PSI and CIVIDEC
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Introduction

* 0°C=273.14K



Measurements

e 2K..300K
* 300K ... 500 K



Part 1

e 2K..300K (H.Jansen, CERN 2013)
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Figure 4.8.: The schematics of the a-TCT set-up.
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TCT pulses
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Drift time
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Drift velocity

of electrons . holes
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Part 2

* 300K ...500K (PSI 2017, 2018)
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Measurement setup
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Measurement setup
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The crew

© CIVIDEC Instrumentation

18



TCT pulses
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Drift time
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Drift velocity
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Mobility
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Charge - TCT
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Resolution, % (E , = 5304 keV)
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Verification

* CERN 2016



2 Pulse area
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Figure 1: Pulse area vs. temperature, measured at CERN.
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3 Charge yield
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4 Drift time
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5 Drift velocity

Dar velodty [cm's)

Ditvekedy (o)

N e DD N D@
/s

mxﬂf
= wiwctrons
9 — hckes
8
7
6
5
4
3
2
1
ooMonc

O =20 a0 @ 80 100 12 40 160 180 200

Temparature [*C)
Figure 7: Drift velocity vs. temperature, measured at CERN.

-
o

oo
g
B
if
i
if
v

Temperature ['C)

Figure 8 Drift velocity vs. temperature, measured at PSI.

CERN

PSI

31



ADAMAS 2019, 9.-10.12.2018

Mebiity 20

Mbdry e

Mobility

g
—— mao.
\
oMEcc
1 1 1 1 1 1 |

&0 80 100 120 140 180 180 200
Temperature ['C)

Figure 9: Mobility vs. temperature, measured at CERN.

=1

’E\r

Somoec
P PETETSN ST SRR SrU R SR SR S
80 80 100 120 140 180 180 200

Temperature ['C)

Figure 10: Mobility vs. temperature, measured at PSI.

CERN

PSI

32



Conclusion

* CVD shows stable charge response from 2 K to

500 K.
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Outlook

* In 2020 we go up to 500 °C.
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Diffusion coefficient D, cm ?/s
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