Reinhold Mueller-Mellin, June 2003

EPHIN/AXAF Level-One Data Specification
EPHIN/AXAF Level-One data are organized in daily files with a fixed time resolution of 65.6 seconds, hence there is a maximum of 86400/65.6 = 1318 records per file. There are three different data products:
	
	Contents
	File extension

	1
	Rates data 
	.SCI

	2
	Pulse height data (all coincidence types, nominal mode)

Pulse height data (only stopping types, nominal mode)

Pulse height data (all coincidence types, non-nominal mode)
	.PHA

.PHX

.PHR

	3
	Housekeeping data
	.HSK


Rates data

File name:

Ayyyyddd.SCI, yyyy = year, ddd = day of year
Record format:
101 ASCII numbers, separated by space

	Index
	Data item
	Data type
	Remarks

	0
	Year
	Integer
	1999 … 2015

	1
	Day of year
	Integer
	1 … 366

	2
	Milliseconds of day
	Integer
	0 … 86,400,000

	3
	Minutes since 1999 201 0:00
	Floating point F11.2
	Planned launch: 20-JUL-99 (actual launch 23-JUL-99)

	4
	Milliseconds since year 1
	Integer
	14 characters

	5
	Single rate
	Integer
	G0

	6-11
	Single rates
	Integer
	A00,A01,A02,A03,A04,A05

	12-17
	Single rates
	Integer
	B00,B01,B02,B03,B04,B05

	18-21
	Single rates
	Integer
	C0,D0,E0,F0

	22-24
	Coincidence rates
	Integer
	P4GM,P4GR,P4S

	25-27
	
	
	P8GM,P8GR,P8S

	28-31
	
	
	H4GM,H4GR,H4S1,H4S23

	32-35
	
	
	H8GM,H8GR,H8S1,H8S23

	36-39
	
	
	E150,E300,E1300,E3000

	40
	
	
	INT

	41-43
	
	
	P25GM,P25GR,P25S

	44-46
	
	
	P41GM,P41GR,P41S

	47-50
	
	
	H25GM,H25GR,H25S1,H25S23

	51-54
	
	
	H41GM,H41GR,H41S1,H41S23

	55-60
	
	
	CT0,CT1,CT2,CT3,CT4,CT5

	61-92
	Histogram
	Integer
	Bin1 … Bin32

	93
	Status bits 7-0 (op,err,frame)
	Integer
	Nominal: 64 … 71 (cycling)

	94
	Status bits 15-8 (CPU status)
	Integer
	Nominal: 29

	95
	Status bits 23-16 (FMA)
	Integer
	Nominal: 255

	96
	Status bits 31-24 (FMB)
	Integer
	Nominal: 127

	97
	Status bits 39-32 (FMC-G,Pwr)
	Integer
	Nominal: 255

	98
	Dummy
	Integer
	666

	99
	EPHIN frame length (bytes)
	Integer
	1290

	100
	Spare
	Integer
	0


GM =
Particles incident parallel to sensor axis, passing through both center segments: A0 and B0 (0( ... 21()

GR =
Particles incident parallel to sensor axis, passing through corresponding ring segments: A1 and B1 or ... or A5 and B5 (0( ... 28()

S1   = 
Particles incident at oblique angle through one center segment and one ring segment: A0 and B1 or ... or A5 and B0 (0( ... 34()

S23 =
Particles incident at oblique angle through ring segments: A1 and B2 ... or A1 and B3

(0( ... 42()
S =
Sum of S1 and S23

CT =
Control channels
Note:

1. All rates are given in counts/65.6 seconds.
2. All rates are raw rates, i.e. not background or deadtime corrected.

3. To convert coincidence rates into intensities, divide rates by the accumulation time, the geometry factor, and the energy window (see separate tables for nuclei and electrons below).

4. The geometry factor is self-adaptive: on detection of countrates > 900,000 in A00, the circular segments A01-A05 and B01-B05 are disabled, reducing the geometry factor by roughly 26. They will be enabled again when A00 falls below 600,000.
5. To determine the current geometry factor, look at status information in items 95 and 96 (Failure mode A or B), or  at single rates for A or B (e.g. high count in A00 with zero count in A01).
6. Apply the geometry factors to the sum of rates for a given coincidence (e.g. P4GM+P4GR+P4S, or H4GM+H4GR+H4S1+H4S23). Electrons are already summed over all incident directions.
The EPHIN status word (items 93 through 97) is implemented by hardware in the onboard EPHIN electronics and telemetered to ground. Its unrestricted use requires detailed knowledge of the EPHIN hardware.
	Item
	Bit 
	EPHIN Status Information

	
	Position
	MSB
	
	
	
	
	
	
	LSB
	Comment

	93
	  7 –   0
	Op Mode
	SIO Fr
	SIO Ovr
	SIO Par
	Frame Counter
	mode, error, frame count

	
	nomional
	0
	1
	0
	0
	0
	X
	X
	X
	

	94
	15 –   8
	N/U
	Reset
	Wdog
	PROM
	SRAM
	RAM
	Dwnld
	Upld
	CPU status

	
	nominal
	0
	0
	0
	1
	1
	1
	0
	1
	

	95
	23 – 16
	Ring
	FMA
	FMA5
	FMA4
	FMA3
	FMA2
	FMA1
	FMA0
	Fail. Mode Det. A

	
	nominal
	1
	1
	1
	1
	1
	1
	1
	1
	

	96
	31 – 24
	N/U
	FMB
	FMB5
	FMB4
	FMB3
	FMB2
	FMB1
	FMB0
	Fail. Mode Det. B

	
	nominal
	0
	1
	1
	1
	1
	1
	1
	1
	

	97
	39 – 32
	Det.G
	Det.A-F
	An.Pow
	FMG
	FMF
	FME
	FMD
	FMC
	Power and Fail. mode

	
	nominal
	1
	1
	1
	1
	1
	1
	1
	1
	


Op mode 00 = standby, 01 = nominal operation, 10 = calibration, 11 = not allowed
SIO Fr, Ovr, Par = Serial Input Output framing error, overrun error, parity error

Frame counter counts 65.6 s periods, X = 0 or 1, cycles through 0 … 7.

N/U = not used

Wdog = watchdog event

Ring = automatic switching of ring segments (1: enable, 0: disable)
	Coincidence
	Geometry factor [cm2 sr]
	Energy range
	Energy window

	
	Large
	Small
	[MeV/n]
	[MeV/n]

	P4
	5.14
	0.18
	5.0 – 8.30
	3.3

	P8
	5.14
	0.18
	8.30 – 25.0
	16.7

	P25
	4.77
	0.18
	25.0 – 41.0
	16.0

	P41
	3.80
	0.18
	41.0 – 53.0
	12.0

	H4
	5.14
	0.18
	5.0 – 8.30
	3.3

	H8
	5.14
	0.18
	8.30 – 25.0
	16.7

	H25
	4.77
	0.18
	25.0 – 41.0
	16.0

	H41
	3.80
	0.18
	41.0 – 53.0
	12.0

	INT
	6.85
	0.36
	e: >8.7; p,h: >53
	


Note:

· For the integral counter INT no energy window is given. The geometry factor is twice the forward incident factor assuming an idealized response for forward and backward incident particles. The actual factor is somewhat lower due to absorption of backward incident particles in the spacecraft matter.

· Switching ring segments off does not change the energy window

Due to multiple scattering of electrons, it is not useful to determine the geometry factor and the energy window separately. Energy in the distribution peak and the FWHM are more appropriate. Careful Monte-Carlo simulations (courtesy E. Boehm) are used to determine the intensity factors. Divide the rates by the time and by this factor to arrive at intensities.

	Coincidence
	Intensity factor [cm2 sr MeV]
	Energy in peak
	FWHM

	
	Large
	Small
	[MeV]
	[MeV]

	E150
	5.1
	0.11
	0.55
	0.40

	E300
	19.1
	0.48
	1.95
	2.30

	E1300
	20.4
	0.62
	4.75
	4.50

	E3000
	15.0
	0.66
	6.95
	4.70


Note:

· The intensity factors differ grossly from previously published geometry factors and energy windows for electrons because the Monte-Carlo simulation takes into account the effects of multiple scattering in a more reliable way.
· At low energies (channel E150), electrons incident at too large angles can still be scattered into the telescope, thereby increasing the geometry factor.

· At all energies, electrons can be stopped in passive material or create bremsstrahlung photons which escape unnoticed, thereby increasing the energy window.
Thus, the new intensity factors are considerably larger resulting in lower intensities.

For an instrument description of EPHIN, see Mueller-Mellin et al., COSTEP – Suprathermal and Energetic Particle Analyser, Solar Physics 162: 483-504, 1995. Note that the aperture foil on EPHIN/SOHO is 0.3 mil Kapton, on EPHIN/AXAF 3 mil Kapton. 
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