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The APS has taken an important step towar d fulfill -
ing its stated mission of “pr oducing insertion-device-
and bending-magnet-based synchr otr on radiation for
use in for efr ont r esear ch in science and technology at
this national user facility .”

At 1:55 on the morning of Mar ch 25, the APS stor -
age ring radio fr equency (rf) cavities began supplying
ener gy to an electr on beam with an ener gy of 4.5 billion
electr on volts. Rf captur e in the storage ring, the first
major step in commissioning the facility , had been
accomplished (see sidebar)  The beam was maintained
for 15 minutes while electr ons orbited the 1 104-m stor -
age ring some 250 million times, a total distance of 
~275 million km.

Then, at 7:13 a.m. on Mar ch 26, x-ray radiation
fr om the Sector 1 bending magnet traversed the length
of the Beamline 1-BM fr ont end. The beam exited
thr ough the ratchet wall collimator , and left its mark on
a sheet of radiation-sensitive material taped to the
beryllium window at beamline’s end inside the Synch-
rotr on Radiation Instr umentation Collaborative Access
Team’s first optics enclosur e. 

First light. 
“ We can all be pr oud of the r eputation the APS is

gaining within the worldwide scientific community ,”
said APSAssociate Laboratory Dir ector David
Moncton.

The APS beam acceleration and storage system is a
highly complex conglomeration of millions (even zil -
lions) of sophisticated pieces of technology . When com -
missioning began, many of those components had yet
to function in concert. Accor ding to Accelerator
Systems Division (ASD) Dir ector John Galayda, “Start
of commissioning is r eally the final har dwar e checkout,
to find out if the machine does to the particle beam
what was intended. Often, many new things ar e found
out about the har dwar e during this pr ocess.

“ We decided to begin studies by sending beam into
the storage ring for a fraction of a single turn during
the first two weeks,” said Galayda, “rather than imme -
diately attempting to send beam ar ound the entir e cir -
cumfer ence of the  ring. Because our beam diagnostics
wer e r eady , we wer e able to quickly learn a gr eat deal

 

First X Rays Light the Way for APS
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Betatr on captur e: when the particle beam in the
storage ring is contr olled in both the vertical and
horizontal dimensions simultaneously . Captur ed
beam will orbit the ring without striking the injec -
tion magnet thr ough which beam enter ed the stor -
age ring fr om the booster . The storage ring bump
magnet must be cycled on/of f very rapidly at the
right time and at the right amplitude during the first
five ring turns (which, at 4.5 GeV , take 18.4 micr osec -
onds) until the injection magnet switches of f. After
40 turns (another 147.2 micr oseconds) with betatr on
captur e, the rf system must begin r eplacing ener gy
lost to synchr otr on radiation. This  is called …

☛ Rf captur e: when the storage ring beam is con -
fined longitudinally in the dir ection of its travel,
while the rf transmitters and accelerating cavities
maintain the stor ed beam at the desir ed ener gy for
the pr escribed length of time.

about the equipment, such as whether the power sup -
plies wer e r esponding corr ectly to contr ols commands,
and make adjustments accor dingly .”

A 13-member APS operations cr ew mans the main
contr ol r oom ar ound the clock, in thr ee shifts. However ,
ASD has opted for two 8-hour shifts of actual commis -
sioning. (A commissioning team comprising the thr ee
ring managers and other accelerator physicists is also
pr esent during these shifts.) The thir d (daytime) shift is
dedicated to continued checkout and impr ovement of
accelerator har dwar e. So, while 5 days elapsed fr om the
first full orbit of beam in the storage ring to betatr on
captur e, that 5 days was, in r eality , a total of 5 shifts, or
a mer e 40 hours of accelerator studies.

The excitement engender ed by the first flash of
x rays was almost beyond any wor ds for Experimental
Facilities Division (XFD) personnel. “What else do you
expect fr om a team that has worked together for so
many years in anticipation of this day?” asked Gopal
Shenoy, Dir ector of XFD. “The team is now r eady for
even mor e excitement as they bring each of the undula -
tor beams on line, and as new r esults ar e announced by
APS users r unning experimental pr ograms.” ❍
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← 

 

The newly completed APS Main Contr ol
Room (MCR). This photo was taken during the
afternoon shift on Mar ch 23. (ANL photograph
19366K #12A) 

All other photos on this page courtesy of
Dennis Mills (XFD-OP).

↑ XFD Dir ector Gopal Shenoy (left), Storage Ring
Manager Glen Decker (ASD-PHY), ASD Dir ector
John Galayda, and APS ALD David Moncton capped
off a weekend in the MCR with a toast to the first
APS stor ed beam and x-ray beam.

↑ Waiting for the light. Some of the multitude who
spent the better part of the weekend at the APS.
Locations alternated between the main contr ol r oom
or , as shown above, the experiment hall, wher e a tem -
porary observation post had been established next to
the deposition facility in anticipation of first light.

↑ PA RRing Manager Michael
Borland and Synchr otr on Ring
Manager Steve Milton (both ASD-
PHY) in the MCR shortly after rf cap -
tur e of the 4.5-GeV electr on beam on
March 25. 
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↑ All pr esent for the occasion signed under -
neath the piece of radiation-sensitive material
on which the first APS light left its mark.

A partial view of the Sector 1-BM fr ont
end (FE), complete fr om bending magnet to
ratchet wall collimator . The first APS x-ray
beam traveled the length of this FE and was
recorded in the first optics enclosur e on the
experiment hall floor , just outside the ratchet
wall. (ANL photograph 18985K #12)

→ The sign r eads: 

 

APS - FIRST FULLY
INTEGRATED FRONT END - JANUARY 6,
1995.  Most, but not all, of the XFD
Engineering & Construction Gr oup wer e pho -
tographed together in the experiment hall to
celebrate completion of the first APS beamline
fr ont end, for sector 1-BM. (ANL photograph
18921K #1)

↑

← ANLDir ector Alan Schriesheim (at the micr o-
phone) visited an all-Pr oject celebration in the experi -
ment hall to personally convey his congratulations
for a job well done. (ANL photograph 19438K #25A)
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Fr om: Deni s McWhan,  NSLS — On behal f  of

t he NSLS st af f ,  l et  me congr at ul at e you

and t he APS st af f  on your  success wi t h r f

capt ur e and x- r ay beam ext r act i on f r om t he

APS.  Wi t hi n budget  and ahead of  schedul e,

your  success demonst r at es agai n t he excel -

l ent  pl anni ng and management  of  t he APS

pr oj ect .

Fr om:  Jay Mar x,  ALS — Gr eat  news! ! !

Congr at ul at i ons -  best  wi shes and
hopes f or  cont i nued success.

Fr om:  Hei nz Weyer ,  SLS —Congr at ul at i ons f r om t he SLS t eam.

Fr om:  Yves Pet r of f ,  ESRF —Congr at ul at i ons t o al l  your  st af f !  Wewi l l  br i ng t he champagne over  f or  t hemeet i ng i n May.

Fr om: Rupr echt  Haensel ,  ESRF  — I  was

ext r emel y happy t o r ead t hat  APS made i t s

f i r st  t ur ns.  I  know exact l y how happy you

and al l  your  col l abor at or s ar e and I  wi sh

you al l  t he best  f or  t he next  per i od of

exci t i ng t est s of  your  machi ne.

Fr om:  Ken Fi nkel st ei n,  CHESS — Mazel Tov!

Fr om:  Wi l l i am Oost er hui s — DOE- BES

Congr at ul at i ons!

Fr om: Jochen Schnei der , HASYLAB/ DESY —
Congr at ul at i ons on t he f i r st  x- r ays pr oduced

at  APS.  At  HASYLAB,  we ar e ver y happy about

your  success and we wi sh you and t he
Labor at or y al l  t he best  f or  t he f ur t her  com-

mi ssi oni ng of  t he APS!


