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Information Guide f o r  U s e r s  of the 

Oak Ridge I sochronous Cyclotron 

1. INTRODUCTION 

This  guide has been prepared  to provide a s ta tement  of policy 

in  r ega rd  to the availabil i ty of the r e s e a r c h  faci l i t ies  of the Oak Ridge 

Isochronous Cyclotron (ORIC) and to outline the procedures  developed 

to facil i tate their  use .  

familiar with the r e s e a r c h  capabili t ies and operating charac te r i s t ics  

of ORIC. 

It  is assumed that the r eade r  i s  general ly  

:g 

2. POLICY 

It i s  the bas ic  policy of the Oak Ridge National Laboratory to make  

the ORIC r e s e a r c h  faci l i t ies  available fo r  a l l  worthwhile r e s e a r c h  projects  

to which they are  applicable and especial ly  suited. 

F o r  the purpose of assigning cyclotron t ime and cos ts  five ca te -  

gor ies  of u s e r s  a r e  considered: 

1. Electronuclear  Division personnel - A l l  the r e s e a r c h  and 

development p rograms  within. the Division a r e  included. 

2. 

ORNL r e s e a r c h  groups.  

3. Non-ORNL col laborators  - University scient is ts  and graduate 

students a r e  encouraged to es tabl ish close collaborative r e s e a r c h  

program s with 0 RNL pe r s onnel e 

Other ORNL personnel  - The ORIC facil i ty is available to all 

:;< 
Nuclear Instruments  and Methods, 6 ,  1, 105, 221, and 234 (1960). 
Nuclear Instruments  and Methods 18-19, 46, 159, 170, 197, 303 
601 (1961). 
IEEE Transact ions on Nuclear Science 12, 201 (1965); 13, 101 (1966); 
- 14, 1151 (1967). 

- - 
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4. Guest Scientists - Research  workers  f rom Universit ies may,  

by special  arrangement ,  pursue relatively independent programs.  

These efforts a r e  usually connected only loosely with those of 

OKNL staff m e m b e r s .  

5. 

available to groups which a r e  either f rom other government 

labora tor ies ,  o r  a re  engaged in research f o r  government agencies.  

3 .  FACILITIES AVAILABLE 

Off-Site Research  Groups - The ORIC facil i t ies m a y  be made  

T o  give the u s e r  some concept of the s ize  and location of the 

various a r e a s ,  severa l  drawings a r e  included, Fig.  1 ORIC F i r s t  F loor  

Plan,  Fig.  2 Ion Optics, and Fig.  3 ORIC in Section. 

ORIC is designed to deliver beams of various species  of ions of 

a wide range of energ ies ,  s ee  Fig.  4, to ta rge t  stations in two shielded 

experiment rooms,  The beam t ranspor t  ion-optics sys tem makes it 

possible to deliver the bea-rn to a ta rge t  station for  a wide var ie ty  of 

requirements .  

to a diffuse a r e a ,  roughly 5" in diameter .  

t a rge t  stations a r e  48 inches above floor level.  

Fig.  2 ,  provide .for connecting experimental  apparatus  with recording and 

analyzing equipment at various locations in the counting room. 

number of cables,  type, maximum voltage, and connectors available at 

each panel a r e  l is ted in Table 1. 

experimental  apparatus  may  be coupled is shown in Fig.  5. 

controls sys tems a r e  designed to permi t  the setting up  of equipment in 

one experiment room while the other  room is in use.  

The beam s ize  can be var ied f rom a well-focused spot 

The extracted beam and the 

Pa tch  panels,  noted in  

The 

The ORIC standard flange to which 

The safety 

The installations descr ibed above a r e  standard at ORIC and a re  all 

normally available to u s e r s .  

and applicability to a par t icular  requirement  should be determined by 

specific inquiry well before any detailed plans a r e  developed. 

Thei r  availability a t  any par t icular  time 
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F ig .  1. First f loor  of ORIC building showing location of cyc lo t ro i~  
and controls ,  experiment a r e a s ,  counting room and labora- 
tor ies .  Scale:’ 3 /32”  = 1‘. 



Fig. 2. Cyclotron vault  and shielded experiment  a r e a s  showing 
locations of ta rge t  a r e a s .  
provide f o r  connections with instrumentat ion in  counting 
room. 

Patch panels  a t  each ta rge t  a r e a  



7';O" OVERHEAD SHIELDING, CONCRETE 

~ 

Fig .  3. ORIC, shown in section and indicating position of external  
beam, 48 in. above floor level. 
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F i g .  4. Pa r t i c l e s  and energ ies  fo r  which ORIC is designed. 
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Cable 

RG 6 2  B / U  

RG 1 1 4 / U  

RG 108/U 

RG 8 / U  

6 w i r e  
AWG #20  

# 1 2  AWG 

Table I 

Existing F e m a l e  Connectors on the Pa tch  Panels  

Maximum 
Voltage 

750 V 

1000 v 
1000 v 
4000 V 

400 V 

600 V 

C onne c tor  

U HF 

U H F  

U G  103/U 

U G  560/U 

shel l  14 
Inser t  14s-6s 

5 -way 
Binding P o s t  

Number of 
Connectors per  panel 

9 

9 

4 

8 

8 

3 2  
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ORNL-DWG 67-6018 

EIGHT '3/32-in. DIAM HOLES 
EQUALLY SPACED ON 
6 '4-in. BOLT CIRCLE -7 

e. 
Fig .  5. ORIC standard flange. Experimental  apparatus  may be 

coupled to this existing flange, 



9 

Several  i t ems  of specialized apparatus ,  such a s  scat ter ing 

chambers ,  magnetic spectrograph,  multi-channel ana lyzers ,  data 

acquisition computer ,  and special  purpose electronics  a r e  available 

for  l imited use .  

general ly  has  p r imary  cal l  on i t .  

essent ia l ly  r e s t r i c t ed  to the res ident  staff and to sc ien t i s t s  working in  

c lose collaboration with them. 

The builder o r  person  responsible for  this equipment 

The u s e  of this type of apparatus  is 

Office and laboratory space  in the ORIC building i s ,  unfortunately, 

very  l imited;  ass ignments  will be made  by the Direc tor  of the Elec t ro-  

nuclear  Division. 

required for  the introduction of extensive specialized equipment, o r  for  

any changes in the experiment  a r e a s  and labora tor ies  in the ORIC 

building. 

The approval  of the Research  Pol icy Committee i s  

4. PROCEDURES FOR REQUESTING CYCLOTRON TIME 

All r e s e a r c h  groups in the Electronuclear  o r  f rom other ORNL 

divisions des i r ing  r e s e a r c h  t ime on ORIC should submit their  requests  

at l ea s t  s ix  weeks in advance of the experiment.  

be  in writ ing on a fo rm s imi l a r  to that shown on page 10. 

is to be  directed to A.  W .  Riikola, ORIC Operations,  Bldg. 6000. 

Requests for  t ime fo r  experiments  to be conducted in collaboration with 

non-ORNL personnel  will  be made  by the ORNL collaborator a s  outlined 

above. 

The reques ts  mus t  

The reques t  

Requests f o r  cyclotron t ime by non-ORNL scient is ts  f rom labora-  

to r ies  doing government sponsored r e s e a r c h ,  o r  f rom Universit ies 

should be made  a s  follows. 

ment  should be sen t  to E. Newman, Electronuclew Division, Bldg. hQO0, 

Oak Ridge National Laboratory,  Oak Ridge, Tennessee 37830. Phone 

615-483-861 1,  ext. 3-1486. The reques t  should include a scientific 

justif ication fo r  the r e s e a r c h ,  complete experimental  detai ls ,  breakdown 

of t ime requi rements ,  and an  a s s e s s m e n t  of any possible radiation hazards  

A detailed descr ipt ion of the proposed exper i -  



OAK RIDGE ISOCWRONOUT CYCLOTRON r" 
N A M E  

-r ADDRESS 

____ 
............ ~..~.. ........... ~ 

CYCLOTRON DATA . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... ~ ~ ~ ~ . . ~ ~  
R E S O L U T l O N  

I i MeV 
1 MY P A R T i C L E  ~ E N E R G Y  

~ ~ ~ _ _ _ _ _ _ _ _ ~  

. 
EXPERIMENT INFORMATION 

~~~ -- . 
D E S C R I P T I O N  O F  E X P E R l M E l l T  

... 
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involved. This  proposal is then reviewed by the ORIC Research  Policy 

Committee,  which decides whether the experiment  will be scheduled. 

If the recommendation of the commit tee  is favorable ,  the requested 

t ime is fitted into the schedule in such a way as to permi t  the most 

efficient u s e  of the facility. 

5. SCHEDULING 

The allocation of t ime on ORIC will be made by the ORIC Research  

Policy Committee,  appointed by the Direc tor  of the Electronuclear  

Division. This  commit tee  s e t s  policy, reviews reques ts ,  and al lots  

t ime to the var ious projects .  

the scheduling, evaluates reques ts  f o r  changes in the schedule, and 

negotiates adjustments .  

Conimittee, but does not s e t  policy. Except fo r  observing ORNL 

holidayser the cyclotron i s  operated on a fixed schedule 2 4  hours  per  

day, 7 days pe r  week. A typical turn-around period is 9 weeks. Attempts 

will be made  to accommodate specific dates  requested by a u s e r  during 

a schedule cycle,  but the p r imary  responsibil i ty of the Operations super  - 
visor  is to insure  the mos t  efficient use  of the facility. 

s u m m e r  months,  f rom the beginning of June until the end of September ,  

t he re  is a ve ry  heavy commitment of cyclotron t ime to the resident  

r e s e a r c h  personnel  and additional scient is ts  f rom the ORAU summer  

r e s e a r c h  participant program.  

therefore ,  be curtai led during this period. 

The Operations Supervisor  adminis te rs  

He i s  responsible to the Research  Policy 

.l. 

During the 

P r o g r a m s  by  outside u s e r s  must ,  

.*. *A* 
ORNL Holidays : 
New Year ' s  Day 
Washington's Birthday 
Good F r i d a y  
Memoria l  Day 
Independence Day 
Labor  Day 
Thanksgiving Day 
Chr i s tmas  Day 
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6. ADMINISTRATION OF OPERATING COSTS 

The bas ic  cost  of operating ORIC is included in the budget of the 

Electronuclear Division. Operating costs  for  various progra-ms in 

the Electronuclear  and other O R N L  divisions and for  collaborative 

efforts with university scient is ts  a re  normally covered by the ORIC 

operations budget. When the cyclotron is operated to accommodate 

non-QKNL pe r  soniiel doing government -sponsored r e s e a r c h  such 

operation is on a cost-recovery basis .  

by guest  scient is ts  will normally be  borne by the Electronuclear 

Division, but extended programs may  requi re  other financial a r r ange  - 
meiits. 

The cost  of shor t  p rograms 

The schedule is  a r ranged  in blocks of 8-hour shifts and the cu r ren t  

charge is  $750 pe r  shift (8  hours) .  

during which the cyclotron is  being tuned to del iver ,  is  delivering, o r  

i s  capable of delivering the specified beam on the u s e r ' s  target .  This 

charge also covers  the cost  of small i tems f rom s to re s ,  and such 

machine shop, electronics shop, and other minor  serv ice  charges as 

may  be incur red  in the course  of normal  cyclotron runs.  Additional 

charges  will be made  for  se rv ices  o r  i t ems  which, in the estimation 

of the Policy Committee,  a r e  considered excessive.  Three  copies of 

A E C  Form 375, through which the budget office bil ls  the u s e r ,  mus t  be  

completed pr ior  to the bombardment. 

Beam t ime is defined a s  the period 

An example of this fo rm is shown 

on page 13. 

7. USER RESPONSIBILITIES 

I t  i s  the responsibility of the experimentalist  to design apparatus 

and per form the experiment in the mos t  efficient way commensurate  

with achieving the des i red  scientific objective. Experiments  shali  be 

performed in a manner  that does not endanger any personnel,  and all 

reasonable precautions shall  be incorporated into the design of experi-  

ments  to avoid the possibility of the r e l ease  of radioactive,  toxi.c, 



13 

Farm ARC-375 

AE(&64?)fi01 

UNITED STATES ATOMIC ENERGY COMMISSION 

ISOTOPE ORDER BLANK 
FOR USE BY FEDERAL AGENCIES ONLY-SUBMIT 

.-...--_I 

1, FROM: Name and addreaa of requisitioning agency 

National Aeronaut ics  & Space Adminis t ra t ion 
Goddard Space Fl ight  Center  
Glendale Road 
Greenbel t ,  Md. 20771 

1 BILLTO: 
4. SHIP TO: 

Building 16 
Glendale R0a.d 
Greenbelt, Md. 20771 

I DUPLICATE 
2. Requisitioning Agency Order No.: 

Government Orde r  
S-1234 

3. Date 

July 1 ,  1967 

6. VIA: 7. G/BL No.: I 
8. TO: Insert name of the AEC facility from which materials or services will be obtained. (Names and addresses of AEC facilities 

are listed on reverse side.) 

Oak Ridge National Laboratory 
Elec t ronuclear  Division 
Oak Ridge, Tenn. 37831 

Attn. R.  F. P rue t t  
9. The undersigned certifies that  he (it) is authorized by 

0 (a) AEC License NO. ~ 

0 (b) General License in Section 30.21, Part 30, Title 10, Code of Federal Regulations to receive the following described 

or 

byproduct material: 
NOTICE: Disreffard Item 9 if order ia for atsble isotope% irradiation aerviee net lndacinr rdionctivif. or for cyclotron-produced radioisobpaa. 

MATERIAL OR SERVICE 
10. Catalog BYPRODUCT MATERIAL OR OTHER RADIOISOTOPE 

State isotope, chemical form, desired total activity, apecific activity. Item No. 
SERVICE ERRADIATION: 

STABLE ISOTOPE ! 

State material. quantity. by whom Iurniehed, desired activity and flux. 
(If any) 

State isotape, chemical form, quantity, iaatoDIc arncentration (amcifying dedred enrichment 

(Us0 Eontinontion sheet if rwqmlred) 

minimum enrichment). 

.. .. . . . . .. . . . -I 

Use of the Oak Ridge Isochronous Cyclotron f o r  calibration 
of the dE/dx vs E detector .  
r equir  e d 

24 hours  of machine t ime 

P D n C H n s a  
PRICE 
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1. This order is placed in accordance with and subject to the Code of Federal Regulations, Title 10, Atamic 
Energy, Part 30, issued under Authority of thc Atomic Energy Act of 1954, as amended. 

2. Ryproduct material, irradiatioii services, o r  other isotopic materials (other than source and special nuclear 
material) acquired from the AEC a r e  furnished a t  prices and service fees a s  fixed by the AEC. All trans- 
portation costs will be paid by the requisitioning agency, and materials will be shipped F. 0. B. the AEC 
facility handling the transaction. When shipment of material pursuant to this order requires the use of 
returnable Government-owned containers, title to such containers shall remain in the Government. If re- 
quested by the Commission the buyer will make a deposit to ensure return of the containers. The buyer 
will keep the containers in good condition, will not use them for any  materials other than the materials shipped 
therein, and will deliver them to a camier f o r  r e t i e m  to the point of shipment, transportation prepaid, within 
thirty days from the date of receipt by the buyer of the shipment. The buyer agrees to puy t o  the Gommk- 
sion a rental charge on each returnable Government-owned contninw f o r  that period of retention whbh is  in 
ezcess of the said $#-day period. 

5. The right to revoke or  cancel this order is reserved to t he  AEG. 

4. Material ordered from a n  AEC facility will le shipped as  nearly approximating the activity specified in the 
order as is  possible, but no representation is  made t h a t  radioisotopes will be of a particular quality, quantity, 
o r  activity, o r  will be delivered a t  specified times. The requisitioning agency agrees to report promptly any 
discrepancies between the material supplied and tha t  ordered so tha t  replacement or  other appropriate adjiast- 
inent may be made. 

5. Payment will be made direct to the operator of the AEC facility from which the materials o r  services a re  
obtained. 

I NSTRUCTIOMS 

1. This isotope order blank has  been prepared for  use by all E'ederal agencies ordering byproduct material, 
irradiation services, or other isotopic materials (other than source and special nuclear material) from AEC 
or  AEC facilities owned by the United States Atomic Energy Commission and operated for the AEC by con- 
tractors. No other type of order blank, purchase order, or contract will be accepted by AEC or AEC facilities. 

2. When submitting this order form the requisitioning agency should furnish a prepared bill of lading on which 
shipment will be made. If such bill of lading is not furnished, shipment will be made collect on a commercial 
bill of lading to be converted at destination. 

3. The AEC utilizes the services of contractors operating i ts  facilities to p e r f o m  distribution functions for  the 
AEC under cost-type contractual arrangements whereby expenses of the facilities a re  borne by the AEC and 
revenue from distribution of byproduct materials, special irradiation services, and other isotopic materials is 
deposited for the account of the Government, used to reduce costs of operation, or  paid over as directed by 
AEC in accordance with applicable contract provisions. 

4. The contractor or AEC office accepting the order for  AEC will retain the original and return an accepted 
copy of the order to the requisitioning agency, 

Service fees a r e  set by AEG. 

OAK RIDGE NATIONAL 
LABORATORY 

AEC FACILITIES 
ARCONNE NATIONAL 

LABORATORY 

Operated Oy Operated by 
Union Carbide Kuclear Company University of Chicago 
Post Office Box x 9700 South Cass Avenue 
Oak Ridge, Tennessee 37831 Argonne, Illinois 60410 

MOUND LABORATOXY 

Operated by 
Monsanto Chemical Co. 
IkIiamisburg, Ohio 45342 

BHOOKII.4VEN NATIONAL MATERIALS TESTING 

Operated by Operated by 
Associated Universities, Inc. 
Upton, Long Island, N. Y .  11973 Post Ofice Box 1221 

LABORATORY LABORATORY 

Phillips Petroleum Company 

Idaho Falls, Idaho 83401 

FOR INFORMATION O N  H O W  TO APPLY FOR A "BYPRODUCT MATERIAL LICENSE," FORM AEC-374, OR TO OBTAIN 
ADDITIONAL COPIES OF THIS ORDER BLANK WRITE TO: 

ISOTOPES BRANCH. DIVISION OF MATERIALS LICENSING 
US. ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

U.S. GOVWNKIENT PRINTING OFFICE : 198--0-745-383 
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cor ros ive ,  o r  otherwise hazardous ma te r i a l s .  The safety procedures  

to be adhered to a r e  outlined in ORNL-TM-1492 which is made a n  

addendum to this guide. 

suitable,  shielded containers  f o r  t ransport ing bombarded ta rge ts  and 

equipment f rom the cyclotron. Upon completion of an  experiment  the 

sponsor shall be responsible  for clear ing the a r e a  used by him. 

The sponsor of each experiment  shal l  provide 

Descr ipt ions o f  the physical a r rangement  and chemical composi- 

tions of a l l  t a rge ts  and apparatus ,  including s l i t s  , col l imators  , and 

Fa raday  cups, shal l  be  provided along with reques ts  fo r  cyclotron t ime.  

8. CYCLOTRON OPERATION 

I t  is the responsibil i ty of the ORIC Operations Group to provide a 

specified beam to the exper imenter ' s  apparatus .  

a ids  the u s e r  in  setting up his  apparatus  and a s s i s t s  in every  way to 

in su re  the safe  and successful  completion of the experiment  under the 

guide l ines  of ORNL-TM-1492. 

operation and to maintenance of adequate radiation safeguards a r e  a t  

a l l  t imes  under the immediate  supervis ion of the Shift Technical Super - 
visor ,  o r  in his absence,  the Crew Chief. The operations group sees  

that the experimenter  is provided with any ma te r i a l s  and craf t  help he 

m a y  need during the course  of h i s  experiment.  P r i o r  to any s e r i e s  of 

bombardments , the ORIC Operations Office will furnish the experimenter  

detailed information regarding operating procedures  and a s s i s t  in 

making any special  a r rangements .  

The opera t ions  Group 

All  act ivi t ies  re la ted to cyclotron 
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ADDENDUM 

ORIC OPERATION S A F E T Y  PROCEDURES 

R.  S. Lord  and A .  W .  Riikola 

A S S  TRA C T 

The operating prac t ices  es tabl ished to provide 
general ,  el-ectrical ,  and radiation safety protection fo r  
personnel  using the Oak Ridge Isochronous Cyclotron 
a r e  outlined. A r e a s  of responsibil i ty a r e  defined, both 
for  the cyclotron operation staff and f o r  the r e s e a r c h  
u s e r s .  

The purpose of this procedure is to outline the operating p rac -  

t i ces  established to provide general ,  e lectr ical ,  and radiation safety 

protection for  personnel  using the Oak Ridge Isochronous Cyclotron fo r  

r e sea rch .  To a s s u r e  the m o s t  effective and efficient working relation- 

ship a r e a s  of responsibil i ty a r e  defined, both for  the operations 

personnel  and for  the r e s e a r c h  u s e r .  

Most  of the safety ru l e s  outlined here in  a r e  those commonly 

practiced by personnel  a t  ORNL in working with var ious shop machines  

and. e lectronic  equipment. The ru l e s  pertaining to radiation safety are  

m o r e  specifically directed toward the special  haza rds  associated with 

cyclotrons,  but follow guidelines established by the Atomic Energy 

Commis sion and the Oak Ridge National Laboratory. '  

policy of the Oak Ridge National Laboratory is to: 

The stated 

1. Conduct all act ivi t ies  with the lowest reasonable r i s k  of 

personal  injury o r  property loss due to preventable 

accidents.  

P e r f o r m  all  work and maintain the working environment in  

accordance with Laboratory safety regulations and designated 

national codes and s tandards ,  

2 .  

'General and e lec t r ica l  safety procedures  a r e  outlined in the 
Labora tory  Safety Manual; these a r e  available through the Safety and 
Radiation Control office; each  Group Leader ,  Shift Technical Super- 
v i so r ,  and the Crew Chiefs have copies o r  a c c e s s  to s a m e  for  reference.  
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ADDENDUM 

3 .  Investigate all significant accidents ,  determine their  causes ,  

and take s teps  to prevent  r ecu r rence  of s imi la r  accidents.  

Implementation of these policies r equ i r e s  the cooperation and 

positive effort  of everyone a t  Oak Ridge National Laboratory.  

over -a l l  responsibil i ty a t  ORIC has  been delegated to the Electronuclear  

Division Safety Officer;  on shift,  the responsibil i ty i s  delegated to the 

Shift Technical Supervisor ,  o r  in h is  absence,  to the Crew Chief on 

duty. 

The 

Special  ORIC Hazards  

Severa l  a r e a s  of particular haza rd  at the ORIC that requi re  

special  attention a r e :  

1. In operation the cyclotron produces hazardous levels  of radia-  

tion, and residual  radiation is  emit ted from its components and 

ta rge ts  a f te r  shutdown. 

dental radiation exposure to personnel  during cyclotron 

operation, as described in detail  in ORNL- TM- 364, has  

proved both rel iable  and operationally sat isfactory.  In 

addition, established Laboratory procedures  mus t  be 

followed when dealing with radioactivity.  

The machine shop and genera l  shop a r e a s  a r e  outlined with 

yellow floor s t r ipes .  

protection. 

wal l  c a s e s  near  the en t rances  to these a r e a s ,  

The la rge  shield doors  weigh f rom 30 to 65 tons each. 

should not attempt to en ter  o r  leave a shielded room while 

the door is in motion. 

Magnetic ma te r i a l s  mus t  not be in the proximity of e i ther  

the main  magnet  o r  the ion optics magnets  when they a r e  

energized. 

is potentially hazardous 5 f e e t  from the yoke, the field 

f rom the ion optics magnets  within about 10 in. of the yoke. 

The operation of m e t e r s  and watches can be adverse ly  

affected b y  the magnetic field a t  any point in the cyclotron 

vault .  

The sys tem for  preventing acci-  

2. 

Entrance to these a r e a s  requi re  eye 

Protect ive goggles for  v i s i t o r s  a r e  available in 

3 .  One 

4. 

A t  full  excitation the field f r o m  the main  magnet 



18 

ADDENDUM 

5. While in operation, the cyclotron and much of the experi-  

mental  equipment use  power supplies which a r e  potentially 

lethal. 

The use of photomultipliers and other  e lectronic  sys tems and 

circui t ry  in r e s e a r c h  activit ies c rea te  many potential hazards  

which cannot all be properly labeled. 

ex t reme ca re  in handling equipment which may  c a r r y  

hazardous e lec t r ica l  voltages i s  the only means  for  

assur ing  reasonable safety. 

and capable of delivering m o r e  than 0. 050 a m p e r e s  is  

considered hazardous and m u s t  be so  labeled. (Refer to 

P roc .  1.  5 ORNL Safety Manual. ) 

Toxic o r  flammable gases  m u s t  not be vented to the atmos-  

phere inside the building; a r e a s  in which these g a s e s  a r e  

used m u s t  be clear ly  marked  to indicate the hazard  

involved. 

These a r e  marked  and identified where possible.  

The exerc ise  of 

Any supply above 50 volts 

6. 

RESPONSIUILITIES O F  SWIFT TECHNICAL SUPERVISOR 

AND CREW CHIEF 

The Shift Technical Supervisor,  or  in h is  absence the Crew 

Chief, is  in  full charge of operating the cyclotron. He is responsible 

fo r  delivering the des i red  par t ic le  type, quantity, and quality of beam 

to the invest igator 's  t a rge t  station. 

v i s o r ' s  o r  Crew Chief 's  prerogative to terminate  any bombardment when 

in h is  judgment cyclotron equipment and/or  personnel  safety is  endan- 

gered. Some of the pertinent duties and responsibil i t ies of the Opera-  

tions personnel a r e  noted: 

It i s  the Shift Technical Super- 

1. Check that all associated uti l i t ies,  power supplies, vacuum 

and cooling water  pumps, e t c . ,  a r e  in proper  and safe 

operational status pr ior  to s tar t ing up the cyclotron. 

Check the QRIC TaTget Run Sheet (TX-3286)  to see that 

it has  been properly filled out by the User .  

the experiment  will  p resent  unusual or  potentially dangerous 

hazards  and/or  possible contamination a f te r  the bombardment,  

2.  

If he feels  that 
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he will contact the Division Radiation Control Officer and 

obtain h is  approval p r io r  to s tar t ing the experiment.  

Check the vault  and the selected shielded experiment  room 

to see  that all personnel  a r e  out. In addition he makes  the 

following checks within these a r e a s :  

3. 

Checks all "Scram" buttons to see  that they a r e  in 

"Operate" position. 

Closes  the shielded door of the selected beam path 

experiment  room. 

Sees  that shield-wall  plugs, beam stops,  valves ,  and 

cooling water  c i r cu i t s  are in the "On or  Open" position 

in the Control Room. 

Visually inspect mechanical  indicators  on shield-wall 

plugs to be s u r e  they a r e  closed in beam l ines  that a r e  

not to be used. 

Ascer ta ins  that all key inter locks a r e  in closed position 

before proceedings with s t a r t -up  of the cyclotron. 

4. Sta r t s  up the cyclotron and makes the bombardment per  

instruct ions f r o m  the investigator or user .  

5. At the termination of the bombardment  or  run: 

Stops the cyclotron and follows the routine procedures  

for  re-enter ing the experiment  room, i. e .  , c loses  

selected shield-wall plugs and applicable beam stops 

and r e l e a s e s  appropriate  key inter locks and switches. 

Ascertains  the radiation level  and dictates  the t ime of 

en t ry  to the t a rge t  station o r  other  adjacent a r e a s  where 

high radiation levels  exist .  

If the possibil i ty of Contamination exis ts ,or  i f  the dose 

r a t e  in a n  a r e a  eas i ly  access ib le  to personnel  i s  

g r e a t e r  than 5 r e m / h r ,  he shal l  cal l  the Health Physicis t  

fo r  a m o r e  detailed survey. 

Ropes off any a r e a s  in which the accumulated weekly 

dose may be as much as 1 r em.  

of the Health Phys ics  Manual. ) 

(Follow procedure 2. 7 
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6. In the event the Senior Operations man  on duty decides that 

entry into the cyclotron vacuum tack o r  into the highly 

activated beam optics system i s  necessa ry ,  he will request  

a Health Physicis t  to make radiation surveys to determine 

the length of t ime that c ra f t smen will be allowed to work in 

these a r e a s .  

exceed 20 m r e m  total body, 120 m r e m  skin, o r  300 m r e m  

ext remi t ies ,  a Radiation W o r k  P e r m i t  (UCN-2779) shal l  be 

filled out and posted in the working a rea .  

If the anticipated radiation exposure i s  to 

7. Since the three  exhaust fans f rom the shielded a r e a s  a r e  not 

shut off automatically in the event of a "lligh Radiation 

A l a r m "  (bel l  alarm) a s  indicated by the monitors  in  the 

Control Room, the Shift Technical Supervisor o r  Crew Chief 

will a sce r t a in  whether the exhaust fans  should be shut down 

manually. 

alarm is f r o m  particulate r a the r  than gaseous activity. 

(Response of instrument  af ter  f i l ter  tape is advanced should 

indicate state of activity. ) These switches ( A J -  127  for  

Room C-111, AJ-128 for  Room C-109, and AJ-129 for  

Room C-110) a r e  located in the Relay Room C - 2 0 0 .  

buzzer  sounding is a warning signal, whereas  the be l l  

signifies a high radiation level requiring investigation and 

possible fan shutdown. ) 

See that all radiation measuring instruments  (both portable 

and stationary types) a r e  checked periodically by Health 

Phys ics  to insure  that they a r e  in good working condition. 

These fans should be shut down if the air monitor 

(The 

8. 

9.  Informs the u s e r  that  all sources  of radiation a r e  to be 

handled and s tored within the regulated zone on the f i r s t  

f loor.  Radioactive ma te r i a l s  c a r r i e d  off s i te  should not 

be t ransported f r o m  building through the unregulated zone. 

(Refer to i tem 8, page 7 for  U s e r ' s  Kesponsibil i t ies.)  The 

regulated zone consis ts  of the shielded a r e a s ,  the shop, 

and four laborator ies  on the south cor r idor .  
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10. Maintains a surveil lance of all personnel  within regulated 

11 

a r e a s  to insure  that they a r e  wearing a pair  of pocket m e t e r s  

and the regular  ORNL o r  v i s i to r s  badge m e t e r s .  Ascertains  

that  v i s i t o r s  and /o r  u s e r s  a r e  fully aware  of the special  

radiation problems that ex is t  a t  the ORIC. 

To minimize radiation exposures  whenever t a rge t s  a r e  

removed o r  t r ans fe r r ed  in high radiation fields the following 

l imi t s  will  be adhered to: 

(a) Whenever bmbarded  targets a r e  removed f rom radiation 

f ie lds  - > 150 m r e m l h r  remote handling equipment (tongs) 

m u s t  be used. 

Personnel  a r e  not permit ted to expose hands to a radia-  

tion field > 7 5  r e m / h r .  

(c) Eye protection is advisable in  these high radiation 

fields--goggles o r  safety g l a s ses  should be worn. 

(b) 

12. The Shift Technical Supervisor ,  o r  i n  h i s  absence the Crew 

Chief, is responsible for  sounding the building evacuation 

signal i f  and when evacuation is deemed necessary .  

ORIC Building this is done by ve rba l  announcement f r o m  the 

Control Room P A  system. ) The Shift Technical Supervi s o r  

o r  Crew Chief on duty is  in immediate  charge in the event 

of any emergency  and /o r  power fai lure  during h is  shift. If 

the emergency is  of a ma jo r  nature ,  the P lan t  Shift Super- 

intendent will  a s sume  responsibil i ty upon his  a r r i v a l  a t  the 

building. 

(In 

RESPONSIBILITIES O F  THE ORIC USER 

1. Before proceeding with any experiments ,  i t  is imperat ive 

tha,t u s e r s  of the ORIC fami l ia r ize  themselves  with the haza rds  

involved and with all the procedures  governing the operation of the 

cyclotron. 

2. A l l  new experiments  m u s t  be c leared  with the Radiation 

Control Officer p r io r  to installation and bombardment.  
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3. Before s tar t ing any experiment  on the ORIC outside u s e r s  

of the ORIC faci l i t ies  m u s t  obtain the ORNL 'Temporary Badge-Meter,  

which is issued to v is i to rs ,  and have i t  signed by the Technical Shift 

Supervisor o r  Crew Chief. 

4. User  m u s t  f i l l  out the "Targe t  Run Sheet ,"  UCN-6218, in 

thc Operations Control Room before s t a r t  of any bombardment.  

specific information pertaining to the u s e r ' s  experiment  should be 

noted on this "Targe t  Run Sheet. ' I  It would be to the u s e r ' s  advantage 

to f i l l  out the run sheet s eve ra l  shifts p r io r  to his  run to allow ample 

t ime fo r  the operat ions c rew to make any necessa ry  preparat ions to 

expedite the s t a r t  of the experiment.  

A l l  

5. If the u s e r  wishes entry into the shiclded a r e a ,  he should 

contact the operating personnel  who will  make the necessa ry  checks a s  

noted in his  responsibil i t ies under 5 A  and 5E. 

6 .  The u s e r  is responsible fo r  informing operations personnel 

with r ega rd  to any additional i n t e r locks  and /o r  safety devices incor- 

porated in this experimental  equipment. 

7. The u s e r  cooperates  with operating personnel in minimizing 

radiation hazards  and personnel radiation exposures  during the course  

of his  experiment.  

8. The u s e r  is responsible for  seeing that a Radiation Hazard 

Mater ia l  Transfer  tag (UCN-2765) is  issued by Health Phys ics  for  any 

container being used to t ransfer  radioactive t a rge t s  o r  m a t e r i a l  beyond 

regulated zone. 

Radioactive ma te r i a l s  shipped outside the Oak Ridge National Laboratory 

a r e  handled by Health Phys ics  to insure  compliance with A E G  and ORNL 

regulations. 

(See 9 ,  page 5 above for  regulated zone in Building 6000. ) 

9. Radioactive ma te r i a l s  not actually in use  should be given to 

the Health Phys ic i s t  f o r  disposal,  o r  s tored  in lead pigs within thc 

regulated zone. 

10. 

sible for  

power supplies, etc. , associated with his experiment  a r e  de-energized,  

removed, and s tored  out of the way to pe rmi t  succeeding cxperirnenters  

At the conclusion of an experiment ,  the use r  shal l  be respon- 

leads to patch panels, seeing that any portable equipnicnt, 
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a c c e s s  to the a r e a .  

the power supply at the end of an experiment.  

voltage te rmina ls  not in use. 

A l l  high voltage cables mus t  be disconnected at 

Cap a l l  exposed high 
- 
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