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Herman Winick l a .  NAME OF T R A V E L E R  

b. C IT IZENSHIP  USA 
2a. H O M E  A D D R E S S  853 Tolman Dr. 

Stanford, CA 94305 
3a. E M P L O Y E R  

Stanford University 

b. O R G A N I Z A T I O N A L  UNIT 

Stanford Synchrotron Radiation Laboratory 

U.S. D E P A R T M E N T  OF E N E R G Y  

c .  D A T E  AND P L A C E  O F  B I R T H  
June 27, 1932 

d. PASSPORT N U M B E R  ( i f  available) 

b. BUSINESS ADDRESS ssm 
050198873 

P.O. Box 4349, SLAC Bin 69 
Stanford, CA 94305 

c .  C O N T R A C T  N U M B E R  

DE-ACO3-82ER-13000 

d. POSIT ION T I T L E  ( inc lud ing  profession) 

Deputy Director & Professor (Research)&Physicist 

REQUEST FOR APPROVAL OF OFFICIAL FOREIGN TRAVEL 

Coronary angiography using synchrotron radiation is a very 
promising and important application of synchrotron radiation. 
The first and most advanced program in this field is the one 
underway at SSRL using a high field wiggler magnet as the 
X-ray source. This program achieved a major milestone with 
the first use of human subjects in May, 1986. Interest in 
the field is expanding rapidly and the Frascati group has 
organized a meeting on the subject. I have been invited to 
be a member of the International Advisory Committee and to 
present a lecture at the meeting (see the enclosed letter). 
I have accepted the invitation to be on the Advisory 
Committee and have sent detailed comments on the proposed 
program. I am eager to attend the meeting to learn more 
about this important application and to share our experience 
at SSRL, particularly with the use of wiggler magnets as 
sources for this work. 

PrlvacY A c t  Information Statement. Co l lec t ion  o f  the  i n fo rma t ion  i s  au thor lzed  b y  the  Depar tment  of Energy Organizat ion A c t  o f  1 9 7 7 .  p L. 9 5 - 9 1 .  
Disclosure o f  the  personal i n fo rma t ion  requested i s  manda to ry  to SUpDOrt au thor iza t ion  fo r  o f f i c ia l  t ravel  to foreign countries. and to obtain a 
Passport 

The In fo rma t ion  furnished w i l l  be  used b y  DOE to author ize travel and paymen t  of travel expenses. b y  t h e  Depar tment  o f  S ta te  t o  Issue a DaSSPOrt. 
and b y  the  General  Accoun t ing  O f f i ce  to audit and ver i f y  t he  accuracy and legal i ty o f  disbursements. 



5. PROPOSED ITINERARY (Account for all tlme from beginning and endlng dates O f  traVbl. NOTE: IF INFORMATION I S  CLASSIFIED, 
CLASSIFY THlS FORM APPROPRIATELY.) 

b. HAS DOE FORM DP-290 PURSUANT TO CHAPTER 2 5 0 2  
BEEN SUBMITTED: (Required Only for travel to  a Soviet-bloc 
country by an individual who holds a DOE "Q" or Top Secret 
Access Authorization) 

D Y E S  0 NO 

DATES 

p.laY 2 
May 3 
May 4 , 5  

c. IF NOT, WHY NOT? 

May 6-8 

9a. ESTIMATEO COST OF TRAVEL TO DOE 

Transportation $ 1500.00 

Per Diem and 
Supplied by Conference 

Miscellaneous Organizers 

Total 1500.00 
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b. IF PART O F  COST OF TRAVEL I S  TO BE PAID OR HAS BEEN 
REQUESTED FROM SOURCES OTHER THAN DOE. INDICATE 
SOURCE AND AMOUNT. 

LOCATION 
(Installation, 
city. country) 

. .  
Leave SF 

Frascati Lab 
Arrive Frascat 

Frascati Lab 

Arrive SF 

INDIVIDUALS TO BE 
CONTACTEO 

E. Burattini, G 
Barbiellin?, A. 
Rindi 

Attend Conference 
on Angiography 

SUBJECT OF DISCUSSION 

Angiography plans, 
operation & future 
development of the 
Frascati SR facility 
SR applications to 
Digital Angiography 

6a. TRAVELER'S "Q" OR TOP SECRET ACCESS AUTHORIZATION NUMBER AND DATE: 

CLASSI- 
FlEO 

UNCLASSI- 
FlEO 

8 .  SIGNATURE OF TRAVELER-By signlng. the traveler acknowledges the obligation t o  f i l e  a tr ip report within 1 5  days of  return to duty station; 
wlthinh0 days for team trips. , 

c- 

$t- 2 -r,/fW 
I (Signature) (Date) 
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(Signature and Title)' (Date)  /, - 
PART D-To be completed by Traveler's supervisor 
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10. ENDORSEMENT AND REMARKS: 
, 
, 

(Signature a n d  title of  Supervisor) / 



PART E-TO be completed at DOE Field Organization andlor Laboratory 

11 .  APPROVAL AND/OR REMARKS BY H E A D  OF 005 FIELD ORGANIZATION OR DIRECTOR O F  LABORATORY:  

(Signarure) (Dare) 

PART F-To be completed at Headquarters 

1 2 .  CONCURRENCE AND/OR REMARKS OFFICE OF SAFEGUARDS A N D  SECURITY 

[Note compliance with Chaoter 25021 

(Signarirre arid R’tle) (Do te ) 

1 3 .  CONCURRENCE AND/OR REMARKS OFFICE O F  INTERNATIONAL SECURITY AFFAIRS 

-- - _ _  __ - 
/Signature and Title/ (Dare)  

1 4 .  APPROVAL OR CONCURRENCE/REMARKS BY ASSISTANT SECRETARY FOR INTERNATIONAL AFFAIRS 

(Signature and n t l e )  /Dare)  

15. CONCURRENCE AND/OR REMARKS-OTHERS 

- - 
(Signature and n’rle) ( D a t e )  

~ 

1 6 .  CONCURRENCE/REMARKS O F  DIRECTOR OF D I V I S I O N  OR OFFICE 

(Signa t i t r e )  ( f i f e )  

1 7 .  APPROVALlREMARKS BY ASSlSTANTSECRETARY/DIRECTOR 

,, /Signature) ( m i e l  
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ISTITUTO NAZIONALE D1 'FISICA NUCLEARE 

L.\BORATORI NAZIONALI DI FRASCA'TI - 
Frasca:i. December ....._. ...__.._._... 2 Y ........ 1986 . ........ ...... .... 
Vi3 E. Fermi. 40 

Prof. H. Winick 
Stanford Synchrotron Radiation 
Laboratory 
P.O. Box 4349 Bin 69 
Stanford California 94305 
U.S.A. 

Dear Prof Winick, 

we are organizing a Meeting at Frascati  (Rome) on 
" S y nc h r o tr o n Rad i a t i o n A p p 1 ic at i o ns Angiography " 
(SYRDA). 

The Meeting should be held from 6 to 8 May 1987 at the 
National Laboratory of INFN in Frascati, where is in operation a 
Synchrotron Radiation Facility. The Meeting will be based on  a 
series of invited lectures. 

The purpose of the meeting is to bring together the experts in 
SYRDA and related fields, to compare what has been done up to 
now at different Laboratories and to draw up lines for future 
research. This also in view of the formation of a research group in 
Italy in this field. 

We are aware that you have a deep and long experience in  
Synchrotron Radiation Activities and we invite you to be a 
member of the International Advisory Committee of the meeting. 

As such, we would like to have your opinion about the 
meeting and comments on the draft program enclosed. 

In addition we would like to know if you are interested in  
presenting a lecture on one of the topics specified in the enclosed 
preliminary program. Otherwise, we would appreciate your 
suggestions about persons to propose as invited lecturer for the 
different topics. 

If you accept this iditation, you will be, of course, our guest 
at the meeting and at all the gatherings of the International 
Advisory Committee that shall be called. 

t o D i g i t a1 



-2- 

We-would appreciate an answer from you as soon as possible 

We hope you will address us a positive answer and remain 
to send the first bulletin of the metting in due time. 

Sincerely yours 

/,Guide Barbiellini 

Alessandro Rindi 

-I 

f- l.4 +?-.LUth..w t 

,’ Emilio Burattini 

Mailing Address: 
Scientific Secretariat of the SYRDA Meeting 
c/o Donatella Pierluigi 
Laboratori Nazionali di Frascati 
C.P. 13 
00044 Frascati ( Rome)Italy 

Enc. : - Draft program of the meeting 



13th Annual User's Conference 

Stanf o r d S y nc hr o t r o n Radiation Lab or at o r y 

SSRL is supported by the Department of Energy 
through the Office of Basic Energy Sciences and the 
National Institutes of Health t-hrough the Biotech- 
noloy Resource Program in the Division of Research 
Resources. 

SSRL Repor t  No. 86/02 
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S!t'NCHR(YI!RON RADIATION BASED TRANsvENouS ANGICGRAPHY IN HUMANS 

Edward Ruknsteinl ,  Gwrge S. BrcxJn3, John C. Giaccminil, 
Helen J. Gordon1 Donald C. Harrison1 R o b e r t  Hofstadter2, 

Robert S. Xernoffl, w i l l i a m   anf fin son^, ~lbert C. ~harrpson4 
Herbert D. Z m 2  

Department of M i c i n e ,  school of ~ e d i c i n d . ,  
Hansen Laboratories of Physics & Department of Physics2, 

Stanford Synchrotron Radiation Laboratory3, 
Stanford University, Stanford, California 94305; 

and 
Lawrence Berkeley Laboratory, University of California4, 

Berkeley, California 94720; 
and 

National Synchrotron Light Source, Elrookhaven Laboratory5, 
Lmg Island, New York 11973 

The ava i lab i l i ty  of a wid2 (123 mm) beam of hard X-rays i n  beamline 
IV-2 a t  SSRG made possible the recording of iodine k-edge h g e s  of 
the en t i r e  central circulation of d q s  during N o v a n b e r  1985. T h e r e  
a f t e r  a number of improvements w e r e  made in  the imaging system. The 
X-ray fluence w a s  increase3 by the use of asymnetrically cut  mnochro- 
mator crystals ;  the ve r t i ca l  scanning speed was increased and the  l i n e  
exposure time decreased by means of an w a d e d  f a s t  beam switching 
device; and a new subject support system was installed.  These en- 
hancements resulted i n  s t r ik ing  improvement in the  quali ty of trans- 
venous canine angiograms recorded i n  May 1986. 

These findings led t o  the use of t h i s  imaging system during May 1986 
on three human subjects, each of whan was under t r ea tmnt  fo r  coronary 
artery disease a t  the Palo Alto V e t e r a n s  Administration Hospital and 
the  Stanford University Medical Center, 

The operating parmeters for these s tudies  w e r e :  electron beam energy 
3.0 GeV; electron beam current 51.5 to  80.4 mA; scanning speed 6 or 12 
an per sec; l i n e  exposure time 1.7 o r  3.3 msec; interval  between expo- 
sures 0.4 o r  0.8 msec; t o t a l  t i m e  to  record one frame (256 lines) 2 
sec or  3 sec (including s t a r t i ng  and stopping time). The contrast 
agent (Renografin-76) was injected a t  ra tes  of 12-15 m l  per sec and in 
volumes of 36 t o  50 m l  (0 .41 t o  0.67 m l  per kg) by means of a 6.7 
French pig- ta i l  catheter, inserted i n t o  the  internal jugular vein and 
positioned so t h a t  its t i p  w a s  i n  the distal superior vena cava or 
r igh t  atrium. 

m g e s  were recorded of the  l e f t  anterior descending coronary artery, 
the  r igh t  coronary ar tery,  and of saphenous vein and internal ~~ammary 
artery grafts.  Greater X-ray fluence is needed t o  provide images of 
clinical quality. Improvements in' the imaging system are now being 
made to  achieve the  needed f luence. 

The X-ray dose per frame varied f ran 0.10 t o  0.29 rads. 
* <  . 
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TJIPMENT AND Z C H N I Q U K  FOR ANGIOGRAPHY -TAL EQ 
DI ATION USING SYN CHROTRON RA 

H.D. Zeman,1 A.C. Thompson,Z W. Thodinson,$ E. Rubenstein,’ J.N. Otis,* 
R. Hofstadter,’ D.C. Harrison,‘ H.J. Gordon,’ J.C. Giacomini,’ and G.S. Brown5 

W.W. Hansen Laboratories of Physics and Department of Physics, 
Stanford University 

‘Lawrence Berkeley Laboratory, University of California, Berkeley 
$National Synchrotron Light Source, Brookhaven National Laboratory 

‘Department of Medicine, Stanford University School of Medicine 
%tanford Synchrotron Radiation Laboratory, Stanford University 

In order to produce chically interesting coronary angiograms of human subjects 
during the dedicated running period in May, 1986, it was necessary to implement 
improvements in the experimental equipment and technique. A new dual-drum X- 
ray beam chopper was built which would allow the patient to be scanned at 12 cm/sec. 
It uses two 6.5 in diameter tin plated aluminum drums, each with 10 flat facets and 
rotating at 1440 RPM, to alternately transmit either the above K-edge X-ray beam 
or the below K- edge beam. The rotation of the d r u m  is synchronized with the 60 Hz 
line with a digital phase-locked loop, implemented with a DEC LSI 11/2 computer. 
The data acquisition is also synchronized with the drum rotation by means of the 
same phase-locking circuit. The data-acquisition and image pre- processing software 
were rewritten in order to be able to take data at the higher scanning speed, and to 
be able to display images less than a minute after the end of the scanning procedure. 

A new Personnel Protection System (PPS) was built that would allow the safe ex- 
posure of a patient in the Synchrotron X-ray beam. The Angiography Hutch was 
divided into two sections, The front section contained the monochromator, the drum 
system, the beam monitor, and a fast- acting X-ray be& shutter. The back section 
contained the patient chair and the power injector for the contrast agent. The X- 
ray detector was located behind the hutch. The PPS used the fast-acting shutter to 
maintain safety in the back section of the hutch. For example, opening the door the 
the back section would cause the shutter to close thus shutting off the beam. 

A new image processing algorithm has been developed to allow the visualization of 
coronary arteries that lie behind the aorta or the left ventricle. This algorithm uw 
statistical data on the pixel values within a circle surrounding the pixel under study, 
to adjust a parameter by which the pixel value is multiplied. This technique allows the 
suppression of structures larger than half the diameter of the circle, making s m a h  
structures clearly visible. / 

0 0 2  i 3 1 %  6 
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1; 1fJ 
From:THOMPSON 
To : CERINO 
Subj:Angiography 

14-AUG-1986 14:41 

A t  our meeting l a s t  week t h e  angiography group decided t h a t  we w i l l  BOT 
s tudy  human during t h e  win te r  run. 

There were s e v e r a l  reasons  f o r  our  dec is ion .  They included:  
-9-=- 

- d i f f i c u l t y  i n  g e t t i n g  ga r ran teed  i n j e c t o r  time - w e  need more x-ray f l u x  and we are no t  s u r e  our changes t o  improve 

- w e  have a l o t  of  work t o  do which we can use phantoms and perhaps 

2 8  7 4  Z/SS 
f l u x  w i l l  work 

a few dogs t o  s tudy  

The improvements we p lan  t o  s tudy  are: - germanium monochromator c r y s t a l s  (asymmetr ical ly  c u t )  - a pro to type  d e t e c t o r  w i t h  2 rows o f  elements ( i f  i t  works we 
w i l l  t a k e  data 2.5 fas ter  and hnt use the  r o t a t i n g  drums) 

Press RETURN f o r  more... 

MAIL 3 
1; 1fJ - tests with a f i l t e r e d  s t r d g k h t  through beam - use of mul t i - l aye r s  ad a monochromator 

MAIL #26 

Our long range plan is t h a t  we would have another  b i g  human run d a x t  
s u m e r  where we would have a n e t  improvement i n  x-rag f l u x  per  p i x e l  
of at least  7 and t h e r e f o r e  g e t  images of humans l i k e  t h e  e x c e l l e n t  
dog images we took i n  May. 

T 

Cheers A1 


