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THE IWHERENT FILTRATION OF THE X-RAY TURBE USED FOR THE MF AND
HF BEAM QUALITIES IS EQUIVALENT TO 165 MM OFi ALUMINUMe THIS IS AN
AVERAGE VALUE DERIVED FROM MEASUREMENTS AT 60 AND 100 KVe THF
INKERENT FTLTRATION OF THE X-RAY TUBE USED FOR THE L- REAM CQUALITIES IS
1«0 MM OF PERYLLIUMs

THE UNCERTAIMTY OF THE EXPOSURE-RATE MEASUREMENTS IS BELIFWD TO
EE VITHIN ONE FERCENT AND T4E ION CURRENT MEASUREMENTS ARE REL 1EVE)D
TO RE ACCURATE TO WITHIN A FEW TENTHS OF OME PERCENTe

THE CALIBRATION FACTORS GIVEN IN COLUMN & ARE COMPOSED OF 2
NUMBER FOLLOWMED BY A PLUS OR MINUS SIGN FOLLOVWED RY A 2-DIGIT
NYMRERe¢ WHEKREVER THIS OCCURS TN THE REPORTs THE INITIAL NUMBE® IS
Y0 BE MULTIPLIED BY 10 RAISED TO THE PONER INDICATED BY THE SI6GM
AME THE FINAL 2-DI6IT NUMBERe THE CALIBRATION FACTOR IS GIVEN 10
FOURP D1GETS TO PREVENT KOUNCINE ERRORS UP TO 0e5 PERCENT WHEN THE
FIRST DRIGIT IS UNITYs

IMFORMATION ON TECHNICAL ASPECTS OF THIS REPORT MAY BE OB 1AINED:
FROM Te Pe LOFTUSs RADIATION PHYSICS C210s NATIONAL BUREAU OF
STANDARDS, WASHINGTONs DC 20234+ 301-921-2361.

MEASUREMENTS SUUFERVISED BY Te Pe LOFTUS ! &2

REPORT APPROVED ®Y ke LOEVINGER %Q}~/

FOR THE DIRECTOR

C&Wb 2 Coon Mnen

ELMER be EISENHOWER

DEPUTY CHIEFs RADIATION PYYSICS DIVISION
CENTER FOR PADIATION RESEARCH

NATTOMAL MFASUREMENT LABORATORY
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NATINNAL BUREAU OF STANDARDS REPOPT OF CALIBRATION

RATTFLLF NORTHUWEST LABORATOKY
RICHLAND s WA 90252

VICTOREEN CHAMBER

MONEL (154 SERIAL MNMUMBER 149
OPEN TO THE ATMOSPHERE WHEN TESTED
COLLECTION POTENTIAL: -20)a

1 2 z 4 5
REAM  (OMST FFFECT CALIBRATION FACTOR AL
COPT  POTEN ENERGY 22 DEG C AND 1 ATHM HVL

(KV) (KF¥) (MM)
L-r 20 1¢386+499 R/C = 3a575+05 /KG 007
L-E 27 13460+406 R/C = 34458+05 /KG 023
L-G 340 16344409 R/C = 26468405 /KG: 236
L-% 50 1e¢35140C R/C = 36487405 /KG 1402
L-#h 75 Te338409 R/C = 2453405 /KG 1486
L=M 200 Te316+0C R/C = 30396405 /KG 2478
MFC én 1361409 R/C = 34513405 /KC /9
MFE 75 1240409 R/C = 30458495 /KG 3829
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CURING CALIRRATION THE CAVITY WAS POSITIONED IN THE CENTER

VITH THE STEM PARALLEL TO THE BEAM DIRECTION,
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7 &
REAM EXP°
SIZE RATE
(MM ) (R/S)
C 47 T1eh+0"
C L3 7¢8-02
C 43 T1e¢5-01
C 42 149-01
C 47 2¢5-01
C 43 3:2-01
C 22 245-02
C 22 4Lae2-02
OF THE BEAM

?2e-15 FMPERES WAS THE LEAKAGE CURRENT MEASURED PEFORE CALIPRAT IrN,

TeCGGA "MAS THE KATIO CF THE CURRENT MEASURED FOR FULL COLLECTION
POTENTIAL TN THE CUPRENT FOK HALF COLLECTION POTENTIAL FOR A CUMRRENT
OF 7¢8-11 AMPEAFSe A DETAILED SATURATION STUDY WAS NOT CARRIED
NPUT AND NO CORRECTION FOR LACK OF SATURATION WAS APPLIFD TD THE DATAs

CH=CKED R" ')‘
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EYPLANATION OF COLYMNS IN CHAMBER CALIIBRATION TABLE!:

1 THE BEAM CODEs A COMBINATION OF LETTERS THAT IDENTIFIES! I MPORTANT
PARAMETERSe THT LETTERS L-s MFs AND HF STAND FOR LIGHT, MODERATE,

AND HEAVY FILTRPATION RESPECTIVELYe FOR GAMMA RADIATION THE CODE
IDEMTIFIES THE RADIONUCLIDES

2 THE CONSTANT POTENTIAL ACROSS THE X-KRAY TuBFEe

3 THE EFFFCTIVE ENERGYs FOR GAMMA RADIATIONs THE NUMBER LISTED IN
THIS COLUMN IS THE PHOTON ENERGYe FOR X RADIATIOMy THE NUMRER LISTED
IS COMPLTED FROM GOOG-GFOMETRY COPPER ABSORPTION DATAe ABSORP TION
COEFFICIENTSy DETEFMINED AT SEVERAL POINTS ON THF CURVEs ARF U SED T0O
FSTIMATE THE VALUF OF THE COEFFICIENT AS THF COPPER THICKNESS 1%
REFTUCED TO ZEFFNDe THE PHOTYON ENERGY ASSOCIATED WITH THIS COEFF ICIENT:
1S THE JEFFECTINE EMNERCY'e THE ENERGY VS ABSORPTION-COEFFICIE™1 DATA
USED FOR THYS PUKPOSE IS '"wITH RAYLEIGH SCATTERING' :TAKEN FROM TABLES
IM NSRDS-NRS 2% RY Je He HUEBELL (1969)e THE EFFECVIVE ENERGY IS
GIVEN ONLY WHEKRE IT IS BELIEVED TO BE A MEARNINGFUL CHAKACTERTZ ATION |
OF THE BEAM QUALITYs

4 THE CALIBRATIONM FACTOR DEFINED IN THE BODY OF THE REPORTs N
CPECIAL UNITS (ROENTGENS PER COULOMR) AND IN SI UNITS (RECIPROCAL
KILOGRIMS) »

5 THE FIRST HALF-VALUE LAYER IN ALUMINUM AS! DETERMINED PY A FREE-
AIR IOMIZATION CHAMBERe THE CALIBRATIOM FACTORS ARE LISTED [IN THE
ORDPER OF INCREASINC AL HVLe THE CU HVLS FOR THE SAME BEAM QUALITIES
ARE GIVEW IN THE TARLE ON THE LAST PAGE OF THIS REPORTs

6 THE DISTANCE BETWEEN THE KADIATION SOURCE AND THE DETECTO &
CENTER OR THE REFERENCE LINEse FOR THIN-WINDOW CHAMBERS THAT: HtwvE NO
REFEREVMCE LINEy THE WINDOY SURFACE IS THE CHAMBER REFERENCE:

7 THE PIRPENDICULAR DISTANCE FROM THE CENTER LINE OF THE
CALIBRATION BEAM TD THE 56 PERCENT INTENSITY LINEe FOR CIRCUL AF
FIELDS THE LETTER C PRECEDES THE DIMENSION GIVENe FOR SQUARE FIELDS
THF LETTER S PRECEDES THE DIMENSION GIVENs UNLESS OTHERWISE SPECIFIED
THE CHAMBFR AXIS IS PERPENDICULAR TO A SIDE OF THE SQUAREes IF MO
LETTER PRECEDES THE DIMENSION A SPECIAL FIELD WAS USED AND ITS
DIMENSICNS ARF GEIVEN IN A NOTE AT THE BOTTOM OF THE TABLEe

8 THE EXPOSURF RATE AT WHICH THE CALIBRATION WAS PERFORMEDs IF THE
CHAFBER 1S USEC TO MEASURE AN EXPOSURE RATE THAT IS SIGNIFICANTLY
DIFFERENT FROM THAT USED FOF THE CALIBRATION IT MAY BE NECESSAKY TO
CORRECT FOP RECOMBINATION LCSSe
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LICHTLY FILTERED X RAYS
ADDED HALF-VALUE HOMOG ENEITY
BREAM CONSTANT DISTANCE FILTER % LAYER COLFF ICIENT
COnF POTENTIAL AL AL 1ST AL HVYL/
(KV) (CM) (MM) (MM) 2ND AL HVL
L-r 16 25 n 029 De v9
t-r 15 25 0 0050 Qe 7L
L-D 20 50 ) o071 Jo 7¢
L-F 20 50 0e5 223 Qe 7F
L-5 29 59 0e5 036 De &4
L-1 S0 50 1e0 TeD2 De v5
L-K 75 59 145 1486 Qe ¢7
L-¥M 100 50 2s) 2e78 Qe =6
¥ INUERPENT FTILTRATICN APPROXIMATELY 14U MM REs
MOPERATELY FILTERED X RAYS
HOMOG EMITY
BEAM CONSTANT ADDED FTILTER% HALF-VYALUE LAYER COEFF YCIENT!
CODF POTENTIAL Al cu AL cu 18T AL HVL/
(KV) (MM (MK) (MM) (MM) Z2ND AL HVL
MER 60 ] 0 Te62 Je 62
MESF 60 2650 0 276G D099 Ne 7G
MFT 75 Zeb51 D 2e39 0e116 Oe 72
MF T 1mnao 2¢50 Q Se0 2 0«20 Ne 73
MF T 1=C 2e49 0425 1025 0eb66 Qe 5¢
MFK 200 3049 0e%0 13620 1e24 0e ©2
MF¥ 250 2e50 TeN1 1589 2e23 0e G?
MFN 250 2eh7 3620 1239 3825 Qe 98
® INHEPENT FILTRATION APPROXIMATELY 71e% MM AL
HEAVILY FILTERED X RAYS
PEAM CONSTANT ADDFD FILTER» HALF-VALUE LAYER EFFECTIVNE
CoDE FOTEKRTIAL AL Cu SN PR AL cu: ENERCGY!
(K¥) (MM) (MM) MM)Y)  (MM) (MM) (MM) KEv)
HFC <0 2e58 g 0 Nel10 Lel19 0Oe14 33 ¢
HFE 100 2e50 0 0 0e50 1120 0«74 79
HFC 150 250 Le00 1e51 0 16496 2e45 117 .
HF 1 200 2ok 06D Letb Qe77 19660 Le09 167 |
HF K 2540 2350 0e60 104 2 e72 21655 525 21)

* FINHERENT FTLTRATION APPROXIMATELY 715 MM AL

GAMMA RAYS

RADTO- ENERCY
NUCLIDE

(KEV)
£S137 662
CO-60 1250

CALCULATED Cu
HALF -vALUE LAYER
(MM)
108
149




