
ADAMAS	2016	
GSI,	15.12.2016	

Erich	Griesmayer,	CIVIDEC	Instrumenta>on	



@9:" %" +!#AB" %"/C/9CAD %"/:/EAF#/BCG %

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% &%



$1;24%&''I%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% J%



+;%<34%24;<40%?K%:14;;7%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% L%

+;%<34%24;<40%?K%:14;;7%



E?27>?;%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% -%



B4<M?0N%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% )%



Diamond Light Source, !
Great Britain! EC – Joint Research Center!

Belgium!

CERN, !
Switzerland!

École polytechnique fédérale de Lausanne, !
Lausanne!

CEA Saclay, !
France!

Physikalisch-Technische Bundesanstalt, 
Germany!

TU Wien, Atominstitut!
Austria !

MedAustron,!
Wiener Neustadt!

Slovak University of Technology!
Slovak Republic!

National Centre of Scientific Research "Demokritos“, 
Greece!

Science Network!

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% O%

Science Network



Customers!

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% P%

J'%;7>?;5%



Customers!

(''%2=5<?6405%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% I%



$?QR%=;1<5%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% ('%

&-%S0?R=2<5%

$?
QR
%=
;1
<5
%



F0?R=2>?;%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% ((%

+;%:14;;7%
%
T7;R%67R4%
%
+;R1U1R=7QQ8%27Q1V07<4R%W%
%
!%%CX%Y14;,%9/DB,%/9Z[D9%
%
F0?R=2<%240>\27<45%
%
9=5<?61]4R%



1993	



15.12.2016	 ©CIVIDEC	Insrumenta>on	 13	



The	Giga-Counter	.….	

15.12.2016	 ©CIVIDEC	Insrumenta>on	 14	



2003	Bloomington	

15.12.2016	 ©CIVIDEC	Insrumenta>on	 1
5	



&''J%`Q??61;^<?;%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% (
)%



15.12.2016	 ©CIVIDEC	Insrumenta>on	 1
7	

2004	MGH	



2016	

15.12.2016	 ©CIVIDEC	Insrumenta>on	 18	



`476%E?55%$85<46%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% (I%

`476%E?55%$85<46%



$85<465%
•! 9370^4R%S70>2Q45%

–! `476%E?55%#?;1<?0%
–! C?a%7SSQ127>?;5%
–! $S42<0?52?S8%

•! F3?<?;5%
–! b`F#%
–! *7667%R17^;?5>25%

•! B4=<0?;5%
–! a75<%;4=<0?;%R17^;?5>25%
–! C34067Q%;4=<0?;%R17^;?5>25%
–! TC%0472<?0%7SSQ127>?;5%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% &'%



ET9%"`E#%

CERN LHC IP 7 

H9+:+"/9%+;50=64;<7>?;%(-.(&.&'()% &(%



(&%S1Q?<%V=;2345%
J%=5%V476%7V?0<%^7S% (%=5%ET9%1;c42>?;%^7S% '.&%=5%$F$%1;c42>?;%^7S%

$<7>2%?S407>?;%

H9+:+"/9%+;50=64;<7>?;%(-.(&.&'()% &&%

LHC turn clock = 89 us 



`=;23ZV8Z`=;23%E?5545%

C164%Q?55%315<?^076%75%042?0R4R%M1<3%<34%L'%#T]%V=;23%2Q?2N%51^;7Q,%%
&-%;5%Q?55%54S707>?;,%(.)%;5%V1;;1;^,%(.&%;5%>64%045?Q=>?;.%

931;7%E42<=045%&'(-% H%9+:+"/9%+;5<0=64;<7>?;% &J%

C164%d%F3754%

e%?K%E?5545%
`=;23ZV8Z`=;23%E?5545%



+;c42>?;%2Q47;1;^%

(%=5%

H9+:+"/9%+;50=64;<7>?;%

+;c42>?;%2Q47;1;^%

Courtesy T. Baer, CERN (-.(&.&'()%

Injection cleaning, synchronous losses before and 
asynchronous losses after the beam abort gap. 



`476%7V?0<%^7S%2Q47;1;^%

Unbunched losses 
from abort gap 
cleaning 

12 
bunches 

72 
bunches 

H9+:+"/9%+;50=64;<7>?;%

`476%7V?0<%^7S%2Q47;1;^%

(-.(&.&'()% Courtesy T. Baer, CERN 



$1;^Q4Z`=;23%+;5<7V1Q1<8%

Single-bunch instabilities at the end of a squeeze. 

Single-bunch instability 

H9+:+"/9%+;50=64;<7>?;%

$1;^Q4Z`=;23%+;5<7V1Q1<8%

(-.(&.&'()% Courtesy T. Baer, CERN 



ET9%9?QR%

H9+:+"/9%+;50=64;<7>?;%(-.(&.&'()% &O%



908?^4;12%!SSQ127>?;%

H9+:+"/9%+;50=64;<7>?;%

908?^4;12%!SSQ127>?;%

(-.(&.&'()% &P%



ET9%f=7R0=S?Q4%

&'%g%
('ZL%6V70%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% &I%



908?^4;12%"176?;R%"4<42<?0%

H9+:+"/9%+;50=64;<7>?;%

908?^4;12%"176?;R%"4<42<?0%

(-.(&.&'()% J'%



T1D7R#7<%

H9+:+"/9%+;50=64;<7>?;%(-.(&.&'()% Courtesy F. Burkart, CERN 



T1D7R#7<%

H9+:+"/9%+;50=64;<7>?;%(-.(&.&'()%

1x109 particles on detector 

1x1011 protons per bunch 

Courtesy F. Burkart, CERN 



"4<42<?0%D45S?;54%"4<42<?0%D45S?;54%

H9+:+"/9%+;50=64;<7>?;%

144 bunches 

(-.(&.&'()% Courtesy F. Burkart, CERN 



1E9 p/bunch on 
detector 

1E9 p/bunch on 
detector 

E1;4701<8%

9?=0<458h%`Ca%^0?=S%a07527>%Z%E=27%a?^^4i7,%F7?Q?%:7Q4;<4,%`0=;?%`=?;?6?,%9Q7=R1?%R1%*1=Q1?j%%
a.%`=0N70<,%A.%$<41;,%9/DB,%$37;%E1=,%X;1U4051<k%F7015Z$=R%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% JL%

1E9 p/bunch on 
detector 

Linear from 1 to 1e9 MIP per bunch 



$1;^Q4%V=;23%?K%(4I%

9?=0<458h%`Ca%^0?=S%a07527>%Z%E=27%a?^^4i7,%F7?Q?%:7Q4;<4,%`0=;?%`=?;?6?,%9Q7=R1?%R1%*1=Q1?j%%
a.%`=0N70<,%A.%$<41;,%9/DB%

$1;^Q4%V=;23%?K%(4I%

100 um sensor 10 A detector peak current ! 

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% J-%



$S42<0?52?S8%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% J)%



D45?Q=>?;%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% JO%



D45?Q=>?;%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% JP%



F=Z&JP%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;%

&(.P%N4:%

9?=0<458%*.%$4;l,%CX%Y14;%



bZD785%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% L'%



C34%LfZ"1?R4%

L(%H9+:+"/9%+;50=64;<7>?;%(-.(&.&'()%



"176?;R%b`F#%"4<42<?0%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% L&%

59:"%R176?;R%L.-%66%m%L.-%66%m%-'%=6%

"176?;R%b`F#%"4<42<?0



b`F#%

LJ%H9+:+"/9%+;50=64;<7>?;%(-.(&.&'()%

–! 9407612%F9`%
–! "176?;R%15%^Q=4R%7;R%V?;R4R%

–! `175%U?Q<7^4%\Q<40%
–! 9370^1;^%27S721<?05%

–! XT:%2?6S7>VQ4%(4ZI%6V70%
–! -'%n%047R?=<%Q1;45%K?0%K75<%6475=0464;<5%



D47R?=<%4Q42<0?;125%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% LL%



/Q42<0?64<40%76SQ1\40%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% L-%

/Q42<0?64<40%76SQ1\40%



D7;^45%

9P%o%F12?%%

9P%o%B7;?%%

9P%o%#120?%%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% L)%



!"#$%&&b`F#%!SSQ127>?;%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% LO%

b`F#%!SSQ127>?;%

!"#$%&'((h%b`F#%!SSQ127>?;%



"1^1<7Q%;?154%5=SS04551?;%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% LP%

"1^1<7Q%;?154%5=SS04551?;%

%D45?Q=>?;%p%(4ZJ%



"1q=51?;%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% D4Kh%#.%#?0^4;V45540%



"1q=51?;%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;%

$S047R%d%&r%
%

-'%=6%%!%(%=6%

D4Kh%#.%#?0^4;V45540%



`476%<45<5%7<%"176?;R%E1^3<%$?=024%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% -(%



93015%`Q??640,%"E$%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% -&%

&'()%

93015%`Q??640,%"E$%



`476Q1;4%+&L%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% -J%



T?6?^4;41<8%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% -L%

9?=0<458%93015%`Q??640,%"E$%



T?6?^4;41<8%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% --%

9?=0<458%93015%`Q??640,%"E$%



Lf%Z%T?6?^4;41<8%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% -)%

Lf%Z%T?6?^4;41<8%

9?=0<458%93015%`Q??640,%"E$%



/R^4%3?6?^4;41<8%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% -O%

/R^4%3?6?^4;41<8%

9?=0<458%93015%`Q??640,%"E$%



bZs%$27;%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% -P%

9?=0<458%93015%`Q??640,%"E$%



E1;4701<8%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% -I%

!"t;!u%d%)'%v%#%tµYu%

JL%;!%6475=04R%
J)%;!%27Q2=Q7<4R%

/m24QQ4;<%Q1;4701<8%

9?=0<458%93015%`Q??640,%"E$%



`476%5S?<%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% )'%

9?=0<458%93015%`Q??640,%"E$%



F?51>?;%045?Q=>?;%

('%=6%
w&%;6%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% )(%

L''%=6%
w()P%;6%

&''%=6%
wIP%;6%

(''%=6%
wI(%;6%

-'%=6%
w(JJ%;6%

&-%=6%
w-OL%;6%

Resolution%d%('ZJ%

F?51>?;%045?Q=>?;%

9?=0<458%93015%`Q??640,%"E$%



Gamma	diagnos>cs	

15.12.2016	 ©CIVIDEC	Insrumenta>on	 62	
Courtesy	Aurélien	Martens,	LAL	



O%#4:%^76675%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% )J%
9?=0<458%!=0kQ14;%#70<4;5,%E!E%



"4<42<?0%045S?;54%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% )L%

"4<42<?0%045S?;54%

&%#4:%
J%#4:%
O%#4:%

9?=0<458%!=0kQ14;%#70<4;5,%E!E%



B4=<0?;5%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% )-%



FC`%B4=<0?;%*4;407<?0%

(L%#4:%B4=<0?;5%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% ))%

FC`%B4=<0?;%*4;407<?0%



`(%59:"%x%`&%S9:"%

(L%#4:%B4=<0?;5%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% )O%

S9:"



+D##%:7;%R4%*077K%

(L%y%(O%#4:%B4=<0?;5%

(-.(&.&'()% H9+:+"/9%+;50=64;<7>?;% )P%



B7	Fast-Neutron	Diamond	Detector	

14	+	17	MeV	Neutrons	
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Demokritos	Neutron	Generator	

6	+	8	+	10	MeV	Neutrons	
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Proton max. 14 MeV 

50 um sCVD 
 
 

500 um sCVD 
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