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ATLAS

Argonne Tandem Linac Accelerator System

e Medium energy heavy-ion accelerator
— Elementsfrom A =1to A =238
— Energy range variable up to ~10 MeV/A

e Comprised of superconducting split-ring and inter-
digital accelerating cavities

o Cavity frequenciesrange from 48.5 MHz to 97
MHz

o Typical operation of 6000 hours beam on target
per year
o DOE national user facility
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ATLAS BEAMS FY2000

U-238 (2.60%)

Bi-209 (2.97%)

Pb-208 (2.15%)

Au-197 (0.37%)
Sm-152 (2.23%)
Xe-136 (1.11%)
Sn-124 (1.85%)
Sr-84 (2.97%)
Kr-86 (2.60%)

Kr-78 (1.11%)
Zn-64 (2.23%)

H (2.60%)

He-3 (1.11%)

Li-7 (1.85%)

C-12 (4.08%)
O-16/F-17** (2.23%)

Ne-20 (4.27%)
Si-28 (2.97%)

S-32 (2.97%)
Ar-36 (1.85%)

Ni-60 (9.64%) Ar-40 (9.64%)
r- 64%

Ni-58 (11.13%) Ca-40 (5.56%)

Fe-54 (4.45%) Ca-48 (8.64%)

Ti-44** (4.82%)
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Fast Tuner Description

 Thefast tune’sfunctionisto
electronically cancel the effects of
mechanical vibration on the eigen
frequency and control of the RF phase
with respect to a master oscillator.

 The system consists of three separate
components:

1. 77K PIN Diode Unit
2. PIN Diode Drive Module
3. A section of the RF Control Module
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Smplified Equivalent Diagram of Fast
Tuner
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/7 K PIN Diode Unit

e Whenthediodes | '
are switched
between the on and
off states, the eigen
frequency shifts
typically 200 Hz.
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PIN Diode Switching Waveform
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Phase Control
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Smplified Equivalent Diagram of
Fast Tuner
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Nodal Schematic

LOOP VCX NOVA NODAL DIAGRAM

3 13

fcm ! ca b CHIL

.
Le
“ o

=Ll
~ o= erF

]
Rp2

]
®D1
n =4 oPF

'
LDt
& BHH

LOOP

7L
97H
72-14
48-13
48-12
48-11

Af = (Vzl(mp/ 811:03) ! (1/2011 - 1/ Zoff)

16

I CW2

NH

i

FRE

97F
I11A
I12A
I3
I4

9 .2NH

9

NH

11.5NH
13.5NH

14NH
13NH

CH

11,

166.83
83.83
34 .34
40,40

Q

VoL TS

CL

166
455
4355
505
192

41.4 0.080)

60.
45.0
61.0
38.8
25.8

0 0.
0.

0

159)
141
. 185
0.1026]
0.0367]



Simplified Equivalent Diagram of Fast Tuner
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Simplified Equivalent Diagram of Fast Tuner
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Damper Assembly
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Damper Details
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Mechanical Damping Results

* Vibration decay time
without damper = 28sec

| — L:L.ri{']\'}ﬁ';hwmm

* Vibration decay time with

}
damper = .5sec ILES
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Fast Tuner Mechanical Diagram
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FIM Disde Drive Reauirements

Square weve switching must ccgcur at a fast encugh rats

that rescnator phass
wobhble i3 acceprtable.

¢ = 27 (Fuindow) (1/2 switching.-pericd)

windew = Z50 Hz

Racians) [ Cycles = j Ciode switching
= |2x ;lzso —— | (1/23(421297% second) " &
Cvzle 4 Seccnd Fezried = 4x10-2 =ec

25 KHz

$ = 0.0214 radizns = 1.8 degress

This méans that resonator phase deviation, per PIN diode

avWitehing cyele,
can be as large as =D.9 degrecu.

PIN dicdes must Se driven to a sufficiently high reverse hias (OFF) zha:
ecupled rescnztor fielcds do not cause forward bias to ecsur. Tympically,
67% veles of reverze bias fs uaed,

PIN diodes must be driven inue suffizient forward bies {coaductien) thac
coupled resonator fields <o not remove the s:zored charge. IZ forward

bias is mnot sufficiently large, the dicdes behave as lossy switches.)

Approximatsly 2.0 amperes of forward bias cucrent is used (9 dicdex).

Transitions ef PIN dicde bias must occcur in 1€9 nasoseconds or less.
Tris means oM + QFF
and QFF + OM.

This requirement is necenssary beczuse, as the
region of impedance
the VCX.

diecdes switzh states, o
is traversed whers maximum RT enecdgy is coupled ineo

THe zegion mugt be crossed as gquickly as possikls

te evold cxcessive RF
energy dissipation,.
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Switching Rise Time

Off edge voltage
100 V/cm
~ 75 nsecrisetime

Off edge current
4 Alcm
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Summary

Cavity Frequencies 48.5 MHz to 97 MHz
Typical on-line windows 200 to 500 Hz

Max. Tested Reactive Power 30KVA

Measured heat load into resonator at 30KVA 2 watts

Typical PIN Diode Stored Charge 85nC

Typical Diode Switching Losses 15 Watts

Typical RF Loss into LN2 150 to 200 Watts
Total System Costs $7,000.00
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