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What is the ReAccelerator?

Accelerates stable
isotopes or rare isotope

i Radio beams produced by FRIB
requency : i i
Superconducting with beam energies from
Q/A Separator iﬁ?;’(:f;?é? Linac (ReA3) 300 keV/u up to 12 MeV/u
(RFQ) (depending on Q/A)
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lon Trap (EBIT)
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Linac Phasing

» Determining the phase delay of

the RF cavities to achieve desired

beam acceleration

Egeam = qV cos(¢ — ¢s)

» Using a silicon detector

* Diagnostic boxes after ReA3 and
ReA6 cryomodules

= Historically phased manually
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ReA Phasing Automation Logic
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Tools Used & Testing

Set Points Si Detector MCA

Read Backs
Alarms
Interlocks

Phasing Loop
IOC Read/Write
Math

Plots

Diagnostics
Phasing Parameters
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Phasing Interface

ReAccelerator Auto-Phasing Application

ta —Lynx Spectrum
]| el ]| =4k & @l |[< | ale| 8 ol et | L AR T S N SN R P R R A 1
1678.66 5 571 -
1660 3 500
1640 4
« 1620 3 400
=
& 1600
= 1]
©1580 E300
E
§1560 4 8
E1540 200
1520 4
100
1500 4
1473.737 . ; . ; . . - ; . . . . . . ; . . { 0 T R e P e T
180 -160 -140 -120 -100 -80 -50 -40 -20 O 20 40 60 80 100 120 140 160 179 1645 1650 1655 1660 1865 1670 1675 1680 1685 1690 1695 1700 1705 1710 1715 1720 1725 1732
Phase Delay (degrees) Bin #
| @ Gaussian Fit Centroids 4 sin{phi) = 0 Crossing # Final Phase Sin Fn(urve‘ ROl Spectrum ——Fit Centroid|
—ReAf Linac- —Controls
Final Phase  Zero —Program Controls IS —OPI's
CBO1 Enabl Amplitude Phase X Autophase Status
a Pi - Offset  Crossing REA_ISRCTATP_D0958  x10 Lynx
D1316 onmon 533 = 5330Mvm [ 115 =3 11504 [ 75 =] 00 a START AUTO-PHASING | TS — —
D1328 ontonif 533 = 530Mvm [ 177 =3 1770k [ 75 = 00 a g
) REA_BTS10:ATP_D0915  x10
D1332 ontonif 533 = 5320Mvim [1045 =7 -10454° [ 75 —] 0.0 a START TUNING | \fier EBIT (LO16) 100 i
After (LO16) X
On (Monit 5.330 MV i -A As
D1336 npwen] 533 — 530Mvim [ 58 —J s30A [ 75 — 00 a Cavity Selected D”sgﬂ CEA BTSIOATP DOSTE  c100 Magnets
(Mo 5330 Mvim  [A726 = 17254 [ 78 — 00 a - -
D1348 ononif 533 = 5.230 M/ . 25 A : e Lo XSQ > Safety
. efare I (LUDL)
D1352 onpioni| 533 —J E320Mvim [ 1682 =7 15204 [ 78 —] 00 a - Scan Parameters e pe——
D1356 onuenif 533 —] 5330Mvim [ 139 —J-13004° [ 75 = 00 a Initial Scan Phase ][ 175 = - Dot ‘
: i After RFQ (LO72) 10 Expert Page
D1368 ongueni] 533 —] 5330Mvim  [1339 =] 1239A° [ 75 —J 589  Caviyy phased successiully [EJ| Final Scan Phase || 175 e |
Winimum Counts For Fit] [ 500
—Faraday Cups (Stub and Up )
Phase Scan Steps ]| 6 BTS10 D0947 y a0 pr  H
Phase Scan Step Size 70.000 .
BTS24 D164 | 3s7 pa BN
Rate Timeout Counter 0.0
= 8 DACQ Timeout Counter 0.0 Status
Time to phase cavity = 146 seconds B —
Lynx Count Rate 250 LK  LTCH
41380 Max Rate Interlock | [T [T
Low Rate Interlock
Rorssun | —

U.S. Department of Energy Office of Science
National Science Foundation

Michigan State University . Barofsky, May 2021, IPAC 2021, Slide 6




Summary and Acknowledgements

» Automated the ReAccelerator phasing process

* Sped up process

* Now a standard part of our beam preparation procedure
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« National Science Foundation grant No. PHY-1565546
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Appendix: Phasing Procedure

* Phasing procedure:
* Record beam energy with RF cavity off
 Turn cavity on, vary phase, record beam energy
 Find phase where beam energy is the same as with the cavity off
« Verify it's the correct zero crossing

. ¢0 ¢final ¢0 t+m
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Appendix: Expanded Program Logic
Set Cavi+ty Phase :;
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