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Contents: 

• A. Moss’ excellent talk summarised status of 
WP7, so: 

 

• Comment on Diacrode work 

 

• Preparation for MICE Step IV and 
consideration of build-up of first amplifier in 
the MICE Hall 



Novel Pulsed RF Power Amplifier Design 

WP7: Ionization cooling test facility: 
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task 7.2 : Novel pulsed RF power amplifier design 

Andrew Moss 

• Work has started on a review of the state of development 

of diacrode systems in the international community.  

– One goal of this review is to identify designs or 

recommendations of “best practice” that can be 

incorporated into the design that will be developed. 

 

– In particular, contact has been made with Los 

Alamos where diacrode tests are in progress. 

  

– Taking into account the results of these tests will be 

important in the development of the amplifier 

design for the ICTF. 

 

– A visit to Los Alamos facilities took place in March 

2012 were the diacrode was seen operating at 

3.1MW 

 

– TIARA pulse conditions will be tried and expect to 

produce 3.5MW with report to follow 

 

• First deliverable : Simulation of Diacrode complete, 

planned 31/5/12. 

– Drawings of the diacrode amplifier have been 

procured from THALES. 

  

– These drawings will be essential when the design 

work on the ICTF amplifier starts in earnest. 

 

– The space constraints of the application in the 

ICTF Hall will require special consideration. 

 

3D model of ICTF 

amplifier produced 

at CERN 



Introduction to MICE 
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Step IV 

Spectrometer Solenoid 
& Tracker 

Focus Coil 

EMR 



Step IV planning (draft!): 

• From spring 2013, MICE will enter extended running phase 
• Installation of first amplifier scheduled to be completed by 

autumn 2013 
– Requires that installation be interleaved with running 



Andrew Moss 

Hybrid power 

splitters and reject 

loads 

6 inch coax 



Instrumentation, monitoring and DAQ: 
MICE 	Slow	Digi ser	

(or	same	digi ser	as	below?)	

α

β	

γ	

(α	–	γ)	
Phase	

Monitors	

Digi ser	
Fast	n	Bit	

Discriminator	TDC	

Event	Builder	
(PC)	

TOF	
Par cle	
Trigger	

7	

Amplifiers	
Reference	

Oscillator	for			
Cavity	1	

TOF	
Par cle	
Trigger?	

17/04/2012	 P.	J.	Smith	-	Physics	&	Astronomy,	University	of	Sheffield	

Cavity	Probe	



Option for phase and amplitude: 

MICE 

Detector	 Detector	

Trigger	from		
Muon	event	

RF	oscillator	
(201.25	MHz)		

OPTICAL	TIMING	–	Phase	informa on	

Pulse		
carving	

Laser		
Diode	

10GHz	Op cal	
modulator	

Photodiode	

Photodiode	 ADC	
TRIG	

• 	Op cal	pulses	are	carved	by	the	event	triggers.		
• 	Pulse	pair	is	split	to	generate	an	ADC	trigger	and	probe	pulse	
• 	Probe	pulse	is	amplitude	modulated	by	the	RF	oscillator	to	determine	 ming	with	respect	to	RF	phase.	
• 	Pulse	amplitude	is	sampled	with	ADC	
• 	expected	ji er	<	10	ps	(assuming	no	trigger-RF	oscillator	ji er)	

21	17/04/2012	 Slides	on	Op cs	provided	by	Peter	Corle ,	STFC	



Planning: 

19/08/11 31/08/11 05/01/12 01/04/12

Milestone	

No
RF	-	Alan	Grant

Baseline	

Completion	Date

Revised	

Completion	

Date

Revised	

Completion	

Date

Revised	

Completion	

Date

Comments

Installation

23 RF	Control	Rack	1	Complete 26/07/12 26/07/12 26/07/12

25 RF	System	#1	integration	starts 07/02/11 07/02/11 Complete

26 System	#1	4616	Racks	ready 01/06/11 29/05/12 21/06/12

27 4616	Amplifier	1	-	Electrically	complete 26/07/12 26/07/12 28/08/12

28 System	#1	TH116	Racks	ready 06/09/12 06/09/12 01/10/12

29 RF	System	#2	integration	starts 21/05/13 21/05/13 21/05/13

30 System	#2	4616	Racks	ready 02/07/13 02/07/13 02/07/13

31 System	#2	TH116	Racks	ready 20/09/13 20/09/13 20/09/13

32 RF	System	#3	Integration	starts 19/11/13 19/11/13 19/11/13

33 System	#3	4616	Racks	ready 31/12/13 31/12/13 31/12/13

34 System	#3	TH116	Racks	ready 21/03/14 21/03/14 21/03/14

35 RF	System	#4	Integration	starts 01/05/14 01/05/14 01/05/14

36 System	#4	4616	Racks	ready 12/06/14 12/06/14 12/06/14

37 System	#4	TH116	Racks	ready 02/09/14 02/09/14 02/09/14

TIARA	-	MILESTONES

7.1:	RFP:	ICTF	RF	power	infrastructure

M7.1:	Report	on	RF	system	layout	and	requirements 10/08/11 08/11/11 Milestone	-	Complete

D7.1:	Report	on	the	design	and	specification	of	ICTF	RF	power	distribution	system	for	MICE	Step	V16/03/12 16/03/12 16/03/12 Deliverable	-	Complete

D7.2:	Report	on	commissioning	of	the	first	RF	amplifier	system	in	the	ICTF	Hall. 10/09/13 10/09/13 10/09/13 Deliverable

D7.3:	Report	on	the	design	and	specification	of	ICTF	RF	power	distribution	system	for	MICE	Step	VI	(full	ICTF	implementation)01/01/14 01/01/14 01/01/14 Deliverable

7.2:	NRFAmp:	Novel	pulsed	RF	power	amplifier	design

M7.2:		M7.4	Simulation	of	Diacrode	complete 31/05/12 31/05/12 31/05/12 Milestone	-	in	progress

D7.4:	Design	report	of	a	3	MW	power	amplifier 31/12/12 31/12/12 31/12/12 Deliverable

Completed 14/06/12

15/07/12

Milestone	date	passed

Less	than	30	days	away

More	than	30	days	away



Conclusions 
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Conclusions: 
• MICE RF power: 

– Excellent progress on design and layout; 

– Steady progress on commissioning and 
refurbishment 

– Now beginning to plan installation and 
commissioning of first amplifier in the MICE Hall 
• Must be interleaved with MICE running; 

– Implies some care in planning 

» Seek to advance preparations where possible 

• Diacrode: 
– Benefit to TIARA of collaboration with Los Alamos 

will be that final report may include information 
from test of amplifier 
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