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What iIs

Advanced
Light Source

A U.S. Department of Energy,
Office of Science, User Facility at
Lawrence Berkeley National Laboratory

ALS in Profile

40 beamlines
* Soft x-rays
* Ultraviolet light
* Infrared light

2000 users each year

* Academia, national
labs, industry
* Industrial users include

the ALS

Under the Advanced Light Source (ALS) dome,
brilliant beams of light travel down beamlines that
radiate from a central ring like fins on a pinwheel.

Low-energy soft x-ray light is the ALS specialty,
filling an important niche and complementing other
Department of Energy light source facilities.

Soft x-rays reveal the atomic and electronic structure
of matter—the first step toward designing new
materials with which to develop new technclogies.

The ALS's optimized capabilities and knowledgeable
experts attract researchers (users) who lack the
advanced scientific tools available at a national
laboratory.

MNational user facilities, such as the ALS, are a
critical and unique part of the nation’s scientific
infrastructure underpinning the innovations that
spur economic growth and benefit society.

One of an array of LBNL facilities

* National Energy Research
Scientific Computing Center

* National Center for Electron

semiconductor and Microscopy

Around-the-clock operation

pharmaceutical companies

* Molecular Foundry

+ 200 staff members

Materials by Design

® Longer-lasting lithium-ion
batteries for electric vehicles
and mobile electronics

* Nanoscale magnetic imaging
for compact data storage

# Plastic solar cells that are
flexible and easy to produce

600 publications per year

Chemistry of Energy

® Harnessing "artificial
photosynthesis” for clean,
renewable energy

* Fine-tuning combustion
for cleaner-burning fuels

* More effective chemical

reactions for fuel cells, pollution
control, or fuel refinement

* Joint Genome Institute

Environment & Health

# Using microbes to clean up
toxins in the environment

» Cheaper biofuels from
abundant, renewable plants

* Solving protein structures
for rational drug design
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Advanced Light Source

An Office of Science User Facility

What I1s the ALS
@

Lithium-ien
batteries
can power a
wide variety
of mobile
devices, from
cell phones to electric cars.
X-ray studies at the ALS can
reveal what electrode materials
perform best, providing a
rational basis for the design

of longer-lasting batteries.

Magnetic
imaging

at the ALS
reveals how
magnetic
materials
behave at the nanoscale. With
such information, researchers
can discover new ways to
encode and manipulate data
for faster, smaller, and more
reliable digital applications.

Plastic
solar cells
are light,
flexible, and
inexpensive.
At the ALS,
it is possible to determine

the amount of molecular
mixing in the active materials,
a key to improving the cells’
efficiency at converting
sunlight into electricity.

ChemiﬁEne@

Artificial
photosyn-
thesis could
be a prom-
j ising way
to convert
sunlight into clean, renewable
fuel. X-ray experiments at the
ALS can help researchers to
understand and re-create the
chemical processes that
occur naturally in all plants.

Understand-
ing com-

{ bustion at

a detailed
level can
help control
pollution and improve efficiency.
ALS flame chemistry studies
have yielded surprising insights
that have caused researchers
to rethink their models for
combustion processes.

More
effective
chemical
reactions are
the ultimate
goal of

ALS studies of how catalysts
perform under realistic reaction
conditions, such as feeding
hydrogen fuel cells, sweeping
toxins from emissions, or driving
fuel-refinernent technigues.

To learn more, go to www-als.Ibl.gov

i
Enviro?#—l ealth

Bioremedia-
tion is a neat
solution to

a difficult
problem:
toxins, such
as oil, are broken down into
less-harmful form by microbes.
At the ALS, we can study this
process by correlating the
form and location of the toxin
with that of the microbe.

Cheaper
biofuels
from plant
matter may
be possible
if we can
learn how to break down the
cellulose in plant cell walls
more efficiently. Promising
new solvents and their

effects can be studied using
various ALS capabilities.

Rational

-~ drug design
requires
knowledge of
B the molecular
structures of
the proteins in our bodies so
that we can understand how
drug molecules interact with
them. At the ALS, researchers
have the tools they need to
study protein form and function.

S0 22047

Al.sonuullca'rldus

%, U.S. DEPARTMENT OF

ENERGY

Office of Science

=
A
[
freeeer

BERKELEY LAB



Beam Schedule

Advanced Light Source Operating Schedule .
July - December 2012 _;\'1
Jukiz [1]2 4[5 78] 9 [10[11 KB 13]14]156]16]17[18]19]20]21]22|23] 24| 25 [ 27]26]29] 3031
sulm[ T [wltn[F]s[sulm]T[w]th[F [ sTsulm[ 7 [w]rn[F[s[su[m[Tu[w]th[F]s [su]
0000-0800 AP H {1 AP| 1 M3
0800-1600 | [ar|m [H |1 [arlm [ AP
16002400 | [ap[ 1 [H[sm [ap] 1 s AP’
Aug-12 [1[2[3]4[5]6]7]8 10[11[12[13[14]15[16]17[18]19]20][21]22]23]24]25] 26] 27 [26]20]30[31
wlth[F[s|sulm[T[w]|th[F[s|sulm[T|wlth]F|s|su{m|[T[w[th F]s|sulm[T [W]|Th|F
0000-0800 AP 1 |ap] AP ms| 1
0800-1600 AP I |ar] 2bunch  [ae] 2 bunch [ae] m [
1600-2400 ap [ 1 [sm]ar I; [ap] 1 |sm
Sepiz [1]2[3][4[5 7 [ 8] 9 [10[11[12][13]14][15]16]17 18|19ﬁ21|22|23|24\25|26 27]28]29]30
S|sulm|T [W[Th| F|S|Su|m]| T |W[Th| F|S|Sulm]|T | W|Th|F ][5 [Su|m F|s[su
0000-0800 H/isn'g[ ap| 1 us
0800-1600 H |ap ml AP
1600-2400 | [U7[H [aF 1 [sm AP
Usors Mig
Oct-12 [1]2]3 5167 |88 0[11]12[13[14[15]16[17 gE] 19][20]21]22][23] 24| 25] 26] 27| 28] 28] 30] 31
m{T|w]th|[F[s|sulm|T[w[th]F[s [su[m]Tw[th]F]s[su[m]T Fls|su[m][T[w
0000-0800 AP ap] 1 ms AP
0800-1600 | AP [ap[m ] AP AP
1600-2400 [ AP [ap] 1 Jsm AP AP
Nov-12 q 2[3]4]5(6]7]8]9 0[N |12|13\14|q16\1?|1s|19|20|21 22(23]24]25]28] 27|28 PEJ 30
ThlFls[sulm[T[wlth][F|s[su[m][T[w|Th]|F[s[sulm]T[w]Th Su Tlw]|Th|F
0000-0800 1 [ms] (ap] H [ Jae
0800-1600 [ [ 1 [ar] IE H AP
1600-2400 [1 [sa]ae] AP [urH AP
Dec-12 [1]2[2]4[5]6] 7] 8] 9[10]11 12q14|15|15\17|13|19|20 21]22]23]24]25]26] 27| 28]28]30[31
s|su[m[T[wlth[F[s[su[m|[T [w[Th|F[s[sulm[T[w]th[F[s]|su[m]T[w][Th|F [salsu|m
0000-0800 AP |1 [ms Ap[ X [ X [H]HIH|[ x| X|x]|X]H
0800-1600 AP Ml |ap AP X X [HIHIH]| X[ X[ x]x]H]
1600-2400 AP |1 |sm]ap AP X [ X HIHIH[ X X[ x| X]H]
:Iuoeropcmﬁcns @U&eropc:wm (7 hw shift) July 2012 - Dec 2012 Cycle Jan-June 12 |Jul-Dec 11
Total calendar shifts - 552 543 shifts 552 shifts
|| special ops & scrubbing  [[B8 Safety Standdown (ALS) Total user shifts = | 363 |esew | seam 50.9%
Special operations = 10 1.8% 2.0% 1.4%
Slnnup&Tune EMaml&nanoe Interiock Tests | Mairtt install irt Testeot11T) = 58 10.5% 24.3% 21.2%
Acc physics and MS = 61 1.1% 1.6% 7.2%
m Accelerater Physics E[ Holiday @ Injection Startup Startup and tune - 12 2.2% 1.T% 1.1%
Holiday/Off = | as 87% 2.8% B.2%
m Machine Setup Beamline Commissioning
The fallowing data are percentages of total user shifts
n Off -ALSUws' Forum Total user shitts L 363 Previous cycle
1.9 GoV muttbunch shifis = [332] 91.5% 89.5%
1 i 2-bunch shifts - 31| 8.5% 10.5%
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m What Accelerator Operators Do

*Operate the Accelerator.... and:

*Troubleshoot small and medium sized problems
*Coordinate diagnosis, repair major problems
*Review and report performance data
Emergency Response

*Provide First Aid

eSearch & Secure

*Train new Operators

*Keep training up-to-date

*Help solve User problems

*\Write Control System Software

*Help write, review and update procedures
sInspect the whole ALS facility (at least once per shift)

Advanced Light Source

An Office of Science User Facility



m What Floor Operators Do

«Control the delivery of light to individual beamlines
«Control the removal and replacement of shielding
*Help coordinate beamline repair work

*Coordinate inspections of beamlines & endstations
*Train beamline staff on shielding control procedures

FO tasks are more Administrative than AO tasks are

Advanced Light Source @ ENERGY
Office of Science

An Office of Science User Facility




m Accelerator \ Floor Operators

*Two operators (one floor and one accelerator)
wanted to expand their level of responsibility and
volunteered to ‘cross-train’ as AFO’s

*This was successful despite early concerns that
taking on two different jobs meant neither one would
be done well

o[ ater another AO cross-trained. We decided to work
towards getting all Ops as AFO’s.

Advanced Light Source @ ENERGY
Office of Science
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Top Off Mode Operation

600

400
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Current [mA]

2 4 6 8 10 12 14 16 18 20 22
Time [hours]
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m Top Off Benefits

*Better beam stability

*Higher beam brightness

sIncreased user beam time

*The ALS experiences less downtime

*Operators operate the accelerator less
*Meaning they have more time for Floor Operations

Advanced Light Source @ ENERGY
L

An Office of Science User Facility Office of Science



m Revamped Training Program

1% years ago two new operators were hired

*Decided to train them as AFO’s from the start
*First month on intros, basic safety & hazards training

*Next two months concentrated on FO training

*Side benefit — introduces trainee to ALS science and to our
‘customers’

*Then the more technically complicated AO training

Advanced Light Source @ ENERGY
L

An Office of Science User Facility Office of Science



m Major Changes Included

*Mentor operator assigned to trainees

*Trainees keep a detalled training diary with log
entries for each training session
*This documents training time per task & per procedure

sIncorporated definite training timeline expectations

sInstead of taking an open-ended 1 — 2 years, this program
delivered qualified FO’s in 3 months & AFO’s in 9 months

oIf you want this to work you need to hold both trainees and
trainers accountable

*Use of some less desirable Accelerator Physics
shifts to practice beam loss diagnosis and recovery

«Scheduled feedback sessions to improve program

Advanced Light Source

An Office of Science User Facility



m New & Improved Training Program

*Operator Training (pdf)

*Floor Operator Training (pdf)

Advanned nght Suurce ® ENERGY

An Office of Science Use




Keeping Track of Training

Required Training for people supervised by
Bloemhard,Patricius

B PERCENT COMPLETE [0 PERCENT INCOMPLETE

Advanced Light Source 1 AIS)

An Office of Science User Facility ffice of Science BERKELEY LAB



Accelerator Operator 1

017604 016151 003464 127975 028421 0
Procedure Revision Type of Procedure  Type of Change Mote Abreu,Matthew J Bloemhard,Patricius Brothers,David J Byme Warren E Eymann,.Jillian Marie HI
ALS 01-01 3 Administrative 11/6/2008 10/17/2008 11/7/2008 10/17/2008 3/16/2011
ALS 01-02 5 Administrative Major Add verf. mitigation install 2/6/2010 11/5/2009 1/30/2010 11/5/2009 sie/2011
ALS 01-04 6 Administrative Major Training regs & afterhrs Y30/2010 IM&'2010 4/18/2010 292010 5IE2011
ALS 01-08 6  Administrative Major MT bypass form added. F5/2011 al21/2011 3/15/2011 2/7/2011 5/10/2011
ALS 02-01 13 Administrative Minar Other Auth Persons added Rev. 12 (11/08/2008) Rev. 12 (10/29/2008) Rev. 12 {11/07/2008) Rev. 12 {11/15/2008) Rev. 12 (04/14/2011) R
ALS 02-05 1 Administrative Minor Add JHAWA and Maximo 12/9/2010 11/15/2010 12/5/2010 12/6/2010 48/2011
BL 08-02 3 Technical 6/4/2009 6/26/2009 8/25/2009 6/4/2009 532011
BL o8-08 7 Technical 6/15/2009 6/26/2009 7/14/2009 6/15/2009 5/3/2011
BL o&-11 4 Technical Minor Ergo update to filter whesl 12/9/2010 12/1/2010 12/4/2010 12/1/2010 &17/2011
BL o&-23 3 Technical Minor New storage locations & append 2/10/2010 11/19/2010 2/22/2010 5/6/2010 54/2011
BL o&-24 9  Technical Minor Add cryo admin lock Rev. 8.10 (02/23/2011)  Rev. 8.10{0310/2011)  Rev. 8.10(03(10/2011)  Rev. 8.10 (03/10/2011)  Rev. 6.10{05/03/2011) Ry
BL 11-01 5  Administrative Minor Update terms, update append. 11/18/2009 11/15/2010 12/8/2009 11/25/2009 5/3/2011
CS 02-02 2 Administrative 11/6/2008 7/30/2009 11/7/2008 11/19/2008 8/21/2011
CS 02-03 7 Technical Minor New controls 3/16/2010 3122010 4/16/2010 312/2010 an7/2011 |
EC 02-27 3 Technical Major New controls software. 5/31/2011 5/31/2011 5/31/2011 5/31/2011 9/16/2011 R
EC 02-80 0 Technical 6/25/2009 8/24/2009 7114/2009 718/2009 a/1/2011
EC 02-82 2 Administrative Minor Temp key redease for EC 02-80 316/2010 6/25/2010 Al612010 82010 &8/18/2011
EE 08-01 3 Administrative 11/26/2008 8/24/2009 11/7/2008 11/15/2008 9/15/2011
HP 01-04 8  Administrative Minor Only RCT performs survey Rev. 7 (08/02/2008) 6/12/2012 Rev. 7 (05/22/2008) 6/12/2012 Rev. 7 (05/10/2011) R
HP 01-06 5  Technical 6/25/2009 7/28/2009 6/25/2009 6/2/2009 &/4/2011
HP 02-01 10 Administrative Major T-4 and ALS1005 Training 3'31/2010 3/16/2010 AI7/2010 SIB/2010 Ba2011
1D 02-08 1 Technical 12/20/2008 8/24/2009 12/20/2008 12/12/2008 g/21/2011
MT 08-02 2 Administrative Major New access regs and roles Rev. 1 (01/21/2003) 111/2010 11M/2010 11/1/2010 8302011
OP 0201 3 Technical Minar 1/13/2012 1/4/2012 1/13/2012 1/13/2012 1142012
QP p2-02 6 Administrative Minor B15, LN Tank, SR Roof Klystron 272012 72012 3/30/2012 3122012 2172012
OP 02-04 14  Administrative Major 6.0 Corrective Actions B/28/2010 B/28/2010 7/16/2010 B/28/2010 Ba2011
CP 0205 5  Technical Minar Minor changes seel below 10/24/2011 10/24/2011 1/13/2012 1/13/2012 1132012
OP 02-06 8 Technical 3/3/2009 9/27/2008 9/29/2008 9/28/2008 9/19/2011
OF 02-07 10 Technical 1/16/2009 10/20/2008 1/16/2009 1/16/2009 8/30/2011
OP 02-08 3 Technical Minor MNew controls systems software /82011 SI97/2011 &8/'8/2011 5272011 8/22/2011
QP 02-10 4 Technical 12/20/2008 7/a/2009 12/20/2008 12/10/2008 6/16/2011
OP 02-11 12 Technical Minor Save GTB and BTS parameters Rev. 11.10 (0304/2011)  Rew. 11.10 (03/04/2011)  Rev. 11.10 (03/04/2011)  Rev. 11.10 {(03/04/2011)  Aev. 11.10(05/16/2011) R
QP 02-12 8 Technical 3/14/2009 9/28/2008 12/22/2008 12/22/2008 11/1/2011
OP 02-14 5  Technical Minar Add new HL Controls systems. 5/21/2010 5/21/2010 6/30/2010 5/21/2010 /2002011
OP 0217 3 Technical Minar Updated menu names. 9/3/2009 a/28/2009 8/13/2009 &/13/2009
OP 02-21 5  Technical Minor add TO/Decay shutdown options 9/3/2009 8/18/2009 9/21/2009 8/11/2009 10/3/2011
OP 02-23 2 Technical Minar Add restore settings 8/8/2011 5/27/2011 5/27/2011 527/2011 9/17/2011
OP 0228 0.2 Technical Negligible 3/9/2012 32012 3/9/2012 392012 32012
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LAWRENCE BERKELEY NATIONAL LABORATORY ‘.'
ALS PROCEDURES TRAINING PROFILE 4, 4
Bloemhard, Patrciss (016151} Supervisor Banda Michael J (801058)
Advancad Light Source Job Tikle: Technical Suppart Supemat
ACe Hilre Daba: DEMS NG
[ Training Requinements ak have NOT been fullied. [ Training Requirements that have been fullilled.
Obiligation Type | Procedure Titie Current Version | Version Credied | Date Crediied | Dale Explres

Reguired ALS 00 Training Doc for Procedures 3 3 1N TR2008

ALS 02 Proc Temp Bypass of Personnel 5 5 1SS 11052010
ALS 104 Reqd Training for Keyeard Acc [ E DIMERITD
ALS 0185 | Equip. tsmp. Bypaas Procedurs [ & 0322011
ALS D203 Crit. laauing ALS Work Permit 2 2 IS0
ALS D205 Work Permit Procass at the ALS 1 1 TINSR2Nn
ALS D801 Accelarator Review Committes 2 2 oinazre
ALS 08-02 Inveatigation of Adwerse Event 1 1 OMERID
ALS 8-01 Elecirical LOTO Tralning Proe. a B 12SZ20E
ALS 1609 ALS Proc. Format & Guidelines 4 4 T1NERMWS
BL BB-01 Putting Beamiinas Onilng 10 10 DE24AR20T0
BL p8-02 Taking Baamiines OHne 3 3 DE[2EF2003
BLOS-04 Inapec.&Test for particomp FE 51 5.1 S0
BL B8-05 BL Huteh Access Procadura 7 T TIASR2N
BL k508 BL Abbrevisied Key-snable Proc ] T DErZER2003
BL B8-10 BL 3.3.1 Monochromator Vacuum 4 4 T1AS2010
BL B&-11 Bsamiine 3.1 Filler Change 4 4 220
BL BE-18 BL Revlew Commities [ E DBFH2001
BL B5-13 Minl-Hutch ple Ace 3 3 TIASRI0
BL B8-21 Wumin of BLOS.0 Carbn Fitfr - 2 MRy
BL B5-23 Hazardous Gasss and Gas Caba 3 3 RiLE gl
BL B8-25 Uiza of RESD at ALS 3 3 D2022012
BL B5-28 Using ES wizeif-zup Atm Window 1 1 TINS2N0
BL k827 conniDisconn ES wi Atm Window 1 1 T2DER2ITD
BL B8-23 BL £.0.2 [E51) Sampla Chambsar 4 4 2220
BL B§-32 Shielding Control End-point 4 4 T1nazoe
BLB5-34 Approving a BL for Top O 3 3 OEIZEZIN
BL B5-33 Confg. Conirol of 11.0.2.14 1 1 Lk Bl ip
BL11-01 ALS Baamilne Logkesping 5 3 TS0
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